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1 MANITOBA HYDRO’S ASSET MANAGEMENT OVERVIEW

Although MH is making measurable progress maturing its asset management practices, MH’s current asset
management practices do not yet support consistent and objective prioritization of capital and Operations and
Maintenance (“O&M”) spending across or within business lines.* MH’s efforts at maturing its asset
management practices have to date been focused on developing high level asset management strategy and
processes, such as the Strategic Asset Management Plan (“SAMP”),2 but the field level asset management data,

processes and culture have not yet matured adequately to achieve the intended outcomes of the SAMP.

As MH explains, its Asset Management Plan (“AMP”)3 reveals gaps between the financial resources available,
MH'’s current capacity to execute its plans, its culture of underachievement, what MH believes it could achieve

with unlimited resources, and what it considers acceptable to achieve:

“...the forecasted BOC investments included in this application were set at a level that is lower than

what was recommended by the AMP.” *

In short, MH does not appear to believe its AMP outputs, because if it did it would present an AMP that
understood and respected its resource constraints and would provide an objective analysis of the spending
trade-offs resulting from those constraints.® Instead, MH has presented an AMP that calls for more spending
than is proposed in rates, but asks for approval of rates based on BOC investments lower than the AMP
recommendation. This disconnected approach to asset management implies that needed operational or risk
mitigation projects will not occur, or that the AMP overstates need. Planning to fail is not a prudent way to

deliver maximum value to ratepayers.

As a result, despite advances in its asset management strategy and practices, in Midgard’s view MH’s capital
plan was compiled largely using historical planning and corporate cultural practices, while being justified in this
application based on emerging asset management practices that have yet to mature sufficiently to objectively

and quantitatively support the proposed plan. MH continues to operate as separate Generation, Distribution,

1 Exhibit MH-1, Appendix 6.3, Executive Summary, p. 4. Both asset management assessments were conducted by AMCL+. MH’s overall asset
management evaluation score increased from 1.81 in the last GRA to 2.33 in this GRA,

2 Exhibit MH-1, Appendix 6.1.

3 Exhibit MH-1, Appendix 6.2. The AMP differs from the SAMP, which sets high-level goals and objectives, while the AMP translates these into
annual, tactical activities, costs, and timelines.

4 Exhibit MH-1, Tab 6, Section 6, p. 4, |. 18-25.

5 The constraints faced by MH include, but are not limited to, organizational constraints, knowledge constraints, cultural constraints, capacity
constraints, etc.
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Transmission and High-Voltage Direct Current (“HVDC”) entities® rather than as a fully integrated utility capable

of implementing consistent, organization-wide risk- and value-based decision-making frameworks.

The remainder of the report is organized around the following key areas that will detail and support the above

summary observations:

1. Section 2 — Midgard Introduction: Summary of Midgard’s mandate and qualifications.

2. Section 3 — Policy Alignment and Capital Planning Risks: The legislative environment and energy

marketplace is changing with a transition away from electricity exports to serving domestic load.
These shifts change the context within which MH plans its system, risks to the system, and accordingly
what assets are necessary to prudently deliver electricity to ratepayers.

3. Section 4 — Ratepayer Desires and Willingness to Pay: MH's customer surveys and consultations reveal

preferences for balancing reliability and affordability, but interpretations of "social permission"” for
rate increases are overstated, with support limited to increases at or below inflation and not extending
to the proposed 3.5% trajectory.

4. Section 5 — System Reliability and Performance Metrics: MH's electrical system outperforms Canadian

peers in key reliability indices, with no material decline in performance when excluding uncontrollable
major events, indicating that claims of degrading reliability are exaggerated.

5. Section 6 — Advancing Asset Management Maturity: While MH has made progress in high-level

strategies and frameworks, MH’s operational integration, data quality, and consistent risk-based
decision-making remain immature, limiting the objectivity and effectiveness of capital planning.

6. Section 7 — Capital Pacing Considerations: MH's proposed capital expenditures across key asset

categories (e.g.,, HVDC and generators) are assessed for alignment with actual risks, with
recommendations for re-pacing to prioritize high-value investments and defer lower-priority ones.

7. Section 8 — Operating & Administrative Expenditures: Vegetation management Operating &

Administrative (“O&A”) spending is evaluated for cost-effectiveness in mitigating reliability risks, with
adjustments proposed to align with historical pacing and better integrate with related capital
investments.

8. Section 9 — Overall Budget Recommendations: Consolidated adjustments to MH’s proposed capital

and O&A expenditures are presented.

6 These categories are used to align with the major project and program groupings in MH’s capital plan, which are organized around asset classes
rather than MH’s internal business line structure.
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2 MIDGARD INTRODUCTION

2.1 Mandate

Midgard Consulting Incorporated (“Midgard”) has been retained by the Consumers Coalition to review and
provide evidence on the 2026 — 2028 Manitoba Hydro (“MH”) General Rate Application (“GRA”) before the
Manitoba Public Utilities Board (“MPUB”). Midgard’s mandate is to assess MH’s capital asset management
practices and related plans concerning both new and sustaining capital, including an evaluation of the extent

to which these practices align with best practice and deliver value to customers.

2.2 Qualifications of Authors

Christopher Oakley, Peter Helland and Matthew Matusiak are Professional Engineers. They have the relevant
background, experience and expertise necessary to prepare the scope of evidence the Public Interest Law

Centre (“PILC”) has engaged them to deliver.

The Authors acknowledge their duty of independence in offering their professional opinions to the Manitoba
Public Utilities Board (“MPUB"”). Although retained by PILC on behalf of the Consumers Coalition to conduct
an independent review of the GRA and present their findings to the MPUB, the Authors are not advocates for
PILC, the Consumers Coalition or any other party. The Authors are responsible for the entire content and all
opinions set out in this evidence, which was prepared in accordance with their acknowledged duty of
independence. If called to give oral or written testimony, the authors will offer testimony in conformity with

their duty of independence.
Christopher Oakley, P.Eng.

Christopher Oakley has worked in the utility and energy business for 39 years since receiving his BSc in Electrical

Engineering with a minor in Computer Engineering from the University of Calgary in 1986.

Mr. Oakley is a founding principal of Midgard Consulting, founded in 2009, and has been working with Midgard
as a consultant for the past 14 years. His work with Midgard covers a broad range of utility and energy matters,
from utility regulation and energy policy to electric system planning, generation, transmission, distribution and

communications project development, financing and operations.

Much of Mr. Oakley’s current practice is focused on utility rate regulation, but he continues to provide
consulting services on more technical matters, such as power system modeling, generation and T&D projects

& operations, and powerline electrical effects.

Mr. Oakley’s utility regulation areas of expertise include utility capital planning, asset management planning,
resource planning, operating good practice, project development, project management and facilities siting. He

regularly participates in revenue requirement proceedings, rate design and cost of service proceedings,
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resource plan reviews, and generation, transmission & distribution facility need and siting proceedings. His

regulatory practice clients include regulators, utilities and customer groups.

Mr. Oakley regularly provides expert evidence and application review services to the British Columbia
Residential Consumer Intervener Association (“RCIA”) in proceedings heard by the BC Utilities Commission (“
(“BCUC”), including: BC Hydro’s F23-F25 Revenue Requirement Application, 2022 RRA, 2021 Integrated
Resource Plan, and numerous facility applications; FortisBC's Long Term Electric Resource Plan, 2021 & 2022
Rate Reviews; and Cost of Service, Revenue Requirement and Capital Project Applications filed by numerous

regulated electricity and thermal energy services utilities.

Mr. Oakley has provided Transmission and Distribution System Development Plan, Asset Management Plan
and Operational Expense review services to the Ontario Energy Board in more than 20 proceedings; he has
provided Transmission project audit services to the Alberta Utilities Commission; and he provided capital
project, asset management and risk management review services to the Manitoba Public Utilities Board in
Manitoba Hydro’s 2017/18 & 2018/19 GRA, and to the Consumers Coalition in Manitoba Hydro’s 2023/24 &
2024/25 GRA. He has reviewed capital refurbishment and decommissioning applications and provided expert
evidence for four (4) hydroelectric projects being reviewed by the Nova Scotia Utility and Review Board. He
has provided capital budget guideline upgrade recommendations to the Newfoundland and Labrador Board of
Commissioners of Public Utilities (“NLPUB”), and has reviewed multiple applications to construct, modify or
decommission international transmission lines for the Canada Energy Regulator (formerly the National Energy

Board), including Manitoba Hydro’s Manitoba-Minnesota Transmission Project (“MMTP”).

Mr. Oakley has provided services to multiple government agencies and government utilities. He has provided
generation and transmission project deliverability and financial capability assessments to the Ontario Financing
Authority (“OFA”) for its Aboriginal Loan Guarantee program, and is presently providing support to both the
OFA and the Ontario Ministry of Energy for the $2 billion Wataynikaneyap Transmission Project, which is the
13t of 22 projects Midgard has undertaken for the OFA. Mr. Oakley has provided resource development,
transmission planning and reliability assessment services for the Yukon Energy Corporation and the Yukon
Development Corporation. He participated in an Alberta Department of Energy project to assess the capacity
of the aggregated Alberta distribution systems to uptake incremental distributed energy resources. He also
helped prepare a system development plan for Northwest Territories Power Corporation, and did analysis for
the Bonneville Power Administration of the US Department of Energy into the expected power system and
hydrology consequences of terminating the Columbia River Treaty. He has provided generation resource
planning services to SaskPower. He provided negotiation and technical support to Nisga’a Lisims Government
(“NLG”) in negotiations with electric utilities and energy pipeline developers, and helped NLG develop its
broadband communication utility, Lisims Communications. He is a member of the City of Vancouver’s

Neighbourhood Energy Utility (“NEU”) Expert Rate Review Panel, helped prepare a Cost of Service review and
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update for the NEU, is presently participating in a Rate and Cost of Service Review for Lonsdale Energy and is a

past member of the Surrey City Energy Expert Rate Review Panel.

Mr. Oakley’s work for investor-owned utilities and independent power producers includes preparing the initial
and second cost of service revenue requirement application for Ocean Falls Hydro (which included
development of a hybrid pre-regulation and post-regulation depreciation schedule for existing and new assets).
He helped prepare FortisBC's ("FBC”) 2011 Resource Plan and the BCUC Section 71 filing for the Waneta
Expansion capacity purchase. He has provided acquisition due diligence, project development and
Environmental Protection Assessment (“EPA”) renewal negotiation support to independent power producers
in BC, Alberta, Quebec, Washington State, Idaho, and California. He was co-owner responsible for hands-on

operation and maintenance of the 10 MW McNair Creek Hydro plant on Howe Sound in coastal BC.

Mr. Oakley’s last corporate role before co-founding Midgard was Vice President of Canadian Hydro
Development with Brookfield Renewable Power. Prior to that he was Director of Engineering at SNC-Lavalin
ATP, SNC’s global T&D centre of excellence. Before that he held several roles with Aquila Networks Canada
and its predecessors Utilicorp & West Kootenay Power, including Manager of Asset Deployment, Director of
Power Supply and Generation (which included operation of 1000 MW of hydro plants on the Columbia,
Kootenay and Pend Oreille Rivers, system control and dispatch) and Director of Revenue Management. Prior
to that he was System Planning Manager at the Transmission Administrator of Alberta (predecessor of the
Alberta Electric System Operator). Mr. Oakley spent the first 12 years of his professional career at TransAlta
Utilities Corporation, where his roles included bulk system planning, transmission projects, substation projects,

telecontrol, and inductive coordination.

Mr. Oakley has represented the Alberta Transmission Administrator, TransAlta Utilities and West Kootenay
Power on the Western Electric Coordinating Council’s (“WECC”) Planning Committee and Technical Studies
Subcommittee and is co-author of the WECC’s Off Nominal Frequency Load Shedding program. Mr. Oakley
represented the WECC (2 Canadian Provinces, 14 US States and Baja California Norte Mexico) on the North
American Electric Reliability Council (“NERC”) Reliability Assessment Subcommittee (“RAS”).

Mr. Oakley is Chair of the Board of Directors of the Traditional Learning Society of British Columbia, which
oversees the 200 student Traditional Learning Academy campus and the 1,200 student TLA Online distance

learning school.
Mr. Oakley is registered as a Professional Engineer in the Provinces of BC and Alberta.
Peter Helland, P.Eng.

Peter Helland is a founding Principal of Midgard, has worked as a principal since its founding in 2009, and was

Midgard’s Chief Executive Officer (“CEO”) from its founding until the end of 2020.
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Mr. Helland received a Bachelor of Applied Science in Systems Engineering and Master of Applied Science from
Simon Fraser University in 2005 and 2007 respectively, and a Master of Business Administration from the

Sauder School of Business in 2005. In 2019 he received a certificate in asset management from NAMS Canada.

Mr. Helland’s present professional practice primarily lies in the domains of engineering, regulatory and
business consulting. Under contract to the BC Utilities Commission, he was a founding Director of the RCIA, an
entity whose creation was initiated by the BCUC to provide fair, transparent, and non-discriminatory
representation of the interests of all residential utility consumers in the Province of BC in electricity and natural

gas regulatory proceedings heard before the BCUC.

Mr. Helland’s utility regulation areas of expertise include asset management, risk management, resource
options planning, condition assessment, project development, project management and facilities siting. He
regularly participates in revenue requirement proceedings, rate design and cost of service proceedings,
resource plan reviews, and generation, transmission & distribution facility need and siting proceedings. His

regulatory practice clients include regulators, utilities and customer groups.

Mr. Helland has been involved in numerous proceedings heard by the BCUC, including: BC Hydro’s Fiscal 2023-
2025 Revenue Requirement Application (“RRA”), 2022 RRA, 2021 Integrated Resource Plan (“IRP”), and
numerous certificate of public convenience and necessity applications; FortisBC's Long Term Electric Resource
Plan (“LTERP”), 2021 & 2022 Rate Reviews; Generic Cost of Capital; and Cost of Service, Revenue Requirement
and Capital Project applications filed by numerous other regulated electricity utilities. Mr. Helland provided
asset management and risk management review services to the Manitoba Public Utilities Board in Manitoba
Hydro’s 2017/18 & 2018/19 GRA, and to the Consumers Coalition in Manitoba Hydro’s 2023/24 & 2024/25
GRA. Mr. Helland was also a lead author of an expert report commissioned by the NLPUB to review and
recommended revisions to the capital budget approval guidelines utilized by the two major electrical utilities
in that Province. Mr. Helland participated in the BCUC’s "Biomethane Energy Recovery Charge (“BERC”) Rate
Methodology" proceeding which aimed to align the BERC rate with market conditions, encourage customer

participation, and minimize financial impacts on non-participating customers.

Much of Mr. Helland’s regulatory work also involves reviewing utility distribution system plans and
transmission system plans for the Ontario Energy Board (“OEB”), with specific focus on asset management,
condition assessment, capital spending and risk management. Mr. Helland was part of an audit team appointed
by the Alberta Utilities Commission to review a major transmission project that went considerably over budget,

and provided an expert report on the root causes of the spending overruns.

Mr. Helland has provided services to multiple government agencies and government utilities. He has provided
generation project deliverability and financial capability assessments to the OFA for its Aboriginal Loan
Guarantee program, and is presently providing support to both the OFA and the Ontario Ministry of Energy for

the $2 billion Wataynikaneyap Transmission Project. Mr. Helland has provided resource development,
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transmission option planning, project siting and reliability assessment services for the Yukon Energy
Corporation and the Yukon Development Corporation. Notably, he led the technical, economic and
environmental evaluation for Yukon’s “Next Generation Project” for the Yukon Development Corporation that
was looking to site a major greenfield hydroelectric facility in Yukon. He also architected the Alberta
Department of Energy project to assess the capacity of the aggregated Alberta distribution systems to uptake
incremental distributed energy resources. Mr. Helland also helped prepare a system development plan for
Northwest Territories Power Corporation, supported an analysis for the Bonneville Power Administration of
the US Department of Energy into the expected power system and hydrology consequences of terminating the
Columbia River Treaty, and has provided generation resource planning and transmission system support
planning services to SaskPower. He provided negotiation and technical support to NLG in negotiations with an

electric utility.

Mr. Helland’s work for investor-owned utilities and independent power producers includes helping prepare
the initial cost of service revenue requirement application for Ocean Falls Hydro that was accepted by the
BCUC. He helped prepare FBC’'s 2011 Resource Plan and BCUC Section 71 filing for the Waneta Expansion
capacity purchase. He has provided acquisition due diligence and project development support to independent
power producers in BC and Alberta. He was responsible for hands-on operation and maintenance of the 10

MW McNair Creek Hydro plant on Howe Sound in coastal BC.

Prior to Midgard, Mr. Helland worked at Oceanworks International, where he was the Senior Electrical Engineer
and ultimately the Project Manager that delivered a first-in-class submarine rescue vehicle to the United States
Navy for their nuclear submarine fleet and other NATO compatible submarines. During that time, he gained
exposure to asset management, engineering design, construction, operations, maintenance, process
management, risk and risk management, failure modes and effects analysis, asset lifecycles, asset inspection,

fleet sparing, and quality control and assurance systems.

Mr. Helland is a Professional Engineer registered in the Province of BC and Yukon Territory. Mr. Helland is the
chair of the Investigative Committee for Engineers and Geoscientists of BC (“EGBC”) which is responsible for
investigating professional practice and ethics violation complaints. Mr. Helland’s past volunteer activities have
included roles as an assistant soccer coach, trustee of the Vancouver Maritime Museum and chair of the Board

of Burnaby Family Life.
Matthew Matusiak, P.Eng.

Matthew Matusiak is a Professional Engineer at Midgard licensed in the provinces of British Columbia, Ontario,

and Yukon. Mr. Matusiak received a Business Administration Diploma from the University of the Fraser Valley
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in 2013 and a Bachelor of Science in Electrical and Computer Engineering from the University of Victoria in
2019.

Mr. Matusiak’s professional activities center around the fields of engineering and regulatory affairs. Mr.
Matusiak has contributed to multiple utility regulatory proceedings across Canada on behalf of various clients.
He assisted in preparing intervener evidence for the Alberta Utilities Commission (“AUC”) in EPCOR Distribution
and Transmission Inc.’s 2023-2025 TFO Tariff Application, evaluating the expected life and replacement rates
of EPCOR’s transformer fleet and proposing reductions to its capital expenditure portfolio. He also contributed
to expert evidence for the Office of the Utilities Consumer Advocate (“UCA”) in AUC Proceeding 28174,
reviewing AltaLink’s 2024-2025 General Tariff Application, with a focus on Altalink’s Wildfire Mitigation Plan,

risk assessment methodology, and capital expenditure justifications.

Mr. Matusiak regularly supports the RCIA, an entity whose creation was initiated by the BCUC to provide fair,
transparent, and non-discriminatory representation of the interests of all residential utility consumers in the
Province of BC in regulatory proceedings heard before the BCUC. As a consultant for RCIA, he participates in
proceedings related to revenue requirements, rate structure and cost analysis, evaluations of resource plans,

and proceedings concerning the need and location of generation, transmission, and distribution facilities.

Additionally, Mr. Matusiak assisted in preparing expert evidence for the Newfoundland & Labrador Consumer
Advocate, analyzing utility capital budgets and regulatory approvals. His work examined regulatory approaches
to capital budget envelopes, asset refurbishment prioritization, CAPEX investment outcomes, and reliability
metrics such as SAIDI/SAIFI. He also contributed to expert evidence for the Nova Scotia Energy Board (“NSEB”)
in Matter M11927, reviewing Nova Scotia Power Inc.’s Authorization to Overspend (“ATO”) Application for the
Ruth Falls Main Dam Refurbishment Project. His analysis assessed NS Power’s justification for the cost overrun,

the utility’s actions since the original project approval, and relevant past regulatory decisions.

In addition to his regulatory work, Mr. Matusiak provides engineering services to multiple agencies and utilities.
Engineering services include simulating electrical power systems studies, analyzing power flow, short-circuit
currents, and voltage stability, for the Yukon Energy Corporation (“YEC”) to address concerns arising from
increased intermittent generation penetration. As a project manager for YEC, Mr. Matusiak also oversees
technical consultants, tracks project budgets, prepares status reports, engages in regular stakeholder
consultations with other project managers. Included in his responsibilities are activities related to the
development and control of construction plans, procurement activities, vendor selection, as well as
construction and commissioning activities for solar generation installation. Mr. Matusiak provides assessments

of project feasibility and financial loan capacity for electricity generation projects to the OFA, specifically
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focusing on its Aboriginal Loan Guarantee program. Currently, he is providing support to both the OFA and the

Ontario Ministry of Energy for the S2 billion Wataynikaneyap Transmission Project.

Prior to his time at Midgard, Mr. Matusiak worked at Canadian Nuclear Laboratories (“CNL"”) as a Project
Engineer-In-Training (“EIT”) where his role involved collaborating with design participants, operations
engineering teams, technical experts, and nuclear operators to gather engineering design inputs required to
integrate project and client needs. Provided technical support throughout various project phases, from design
and procurement to construction and commissioning he contributed to design, equipment selection options,

construction, and commissioning activities.

2.3 About Midgard Consulting Incorporated

Midgard is a federally incorporated Canadian company with offices in British Columbia (“BC”). Midgard has
been providing consulting services to the electrical power and utility industry since 2009. Midgard’s work has
an emphasis on strategic planning, regulatory & policy support, transmission and distribution, electricity
generation engineering services (renewable and non-renewable), and energy market planning. Midgard’s
founding principals and senior staff have over 150 years of cumulative experience in the electric power and
utility industry, and a broad spectrum of expertise and knowledge gained in numerous Canadian and

international jurisdictions.
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3 POLICY ALIGNMENT AND CAPITAL PLANNING RISKS

MH’s planned reduction in firm export obligations is increasing financial risks to domestic ratepayers who will
bear the cost of underutilized generation and transmission assets previously intended to serve exports. Asset
management evaluations and risk assessments should change in response to the reduced consequences of

assets whose full capacity is no longer required to serve firm exports.

Since its founding in 1961, MH has grown into an integrated electricity and natural gas utility, serving over

624,000 electricity customers and nearly 300,000 natural gas customers.” MH’s stated corporate mission is to:

“Help all Manitobans efficiently navigate the evolving energy landscape, leveraging their clean energy

advantage, while ensuring safe, clean, reliable energy at the lowest possible cost.” 8

How MH interprets and applies this corporate mission has evolved over time, particularly in terms of its
changing reliance on electricity exports to justify capital investments and to subsequently to recover the cost

of those investments.

At its inception, MH focused on achieving provincial self-sufficiency in electricity supply. Over time, export

sales, primarily to neighboring U.S. states, became a key driver of capital investments and operations:

“Manitoba Hydro's interconnections (approximately 59% of installed capacity), with firm export
transfer capability of 3,058 megawatts (MW) to the United States, 400 MW to Saskatchewan, and 125
MW to Ontario, along with additional nonfirm transfer capability, provide the Utility with access to

favorable export markets.” °

Figure 1 shows electricity sales growth from Manitoban (Domestic) and extra-provincial (U.S. and other

Canadian) energy export markets growing until 2023.

7 Exhibit MH-1, MFR 14 — Attachment 1, Corporate Profile, p. 15.
8 Exhibit MH-1, MFR 14 — Attachment 1, p. 142.

9 Exhibit MH-1, MFR 66 — Attachment 1, p. 2.
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Figure 1: Electricity Revenue Sales Growth from Canadian and U.S. Energy Export Sales®
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B Domestic Extraprovincial

Export revenues played a central role in shaping MH’s financial position, and MH acknowledges its exposure to

U.S. dollar fluctuations through electricity sales, purchases, and borrowing in U.S. markets:

“Manitoba Hydro has exposure to U.S. dollar foreign exchange rate fluctuations primarily through the

sale and purchase of electricity in the U.S. and through borrowing in U.S. markets.” 1

Also, as shown in Figure 1, extra-provincial revenues declined from 2023 to 2024, a trend that is likely to
continue due to MH’s plan to allow existing firm export contracts to expire, thus reducing firm export revenues

and obligations from 2025/26 onwards:

“The expiration of the year-round Northern States Power (“NSP”) 375/325 MW and 125 MW system

power sales results in a sizable reduction to dependable export sales beginning in 2025/26.” 12

Declining firm export volumes and a shift to opportunistic exports subject to price volatility will likely reduce
the export margins that were originally used to justify large-scale transmission and generation investments.
The net result will be increased revenue volatility and potential erosion of the revenue assumptions underlying

some of MH’s largest capital investments. As MH states:

10 Exhibit MH-1, Tab 9, MFR 14 — Attachment 1, p. 36.
1 Exhibit MH-1, Tab 9, MFR 14 — Attachment 1, Note 30, p. 112.

12 Exhibit MH-1, Tab 3, Section 3.2.6, p. 18, |. 6-8.
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“Uncertainty in export power prices causes volatility to Manitoba Hydro’s net income.” 13
And:

“Combined uncertainty around hydraulic inflows and export market prices impacts Manitoba Hydro’s

energy position in the marketplace, export revenue and income statement volatility.” 14

Reduced firm export volumes should partly offload generation and transmission assets that were previously
required to serve the associated contracts, thereby freeing an increasing proportion of those assets to serve
domestic load growth. While declining firm export volumes are not attributable to deficiencies in MH’s asset
and risk management practices, implementing disciplined asset and risk management practices would help
mitigate the domestic ratepayer cost risks posed by generation and transmission assets that become

underutilized or uneconomically utilized.*®

Consequently, the changing export environment also alters domestic ratepayers’ risk profile. Specifically,
historic concerns over loss of domestic load due to generation and transmission asset failure should be reduced
as underutilized assets once dedicated to firm exports now provide surplus capacity to serve domestic loads.
At the same time, domestic ratepayer financial risks increase when legacy capital investments that were fully
or partly premised on firm export revenues, result in stranded, underutilized,'® or economically underutilized

generation and transmission assets.

Accordingly, these shifts in asset orientation and utilization require a recalibration of asset management and
capital planning evaluation tools. Risk assessments and asset strategies should change to reflect the anticipated
decline in firm export obligations, with incremental risk mitigation investments evaluated and prioritized based
on how well they maintain domestic reliability while minimizing domestic rates. Capital planning should also
recognize the declining consequences of failure of individual assets whose functionality was previously
primarily oriented to support firm exports, which will increasingly become freed up to serve domestic loads,
and also that the risk value of opportunistic exports lost due to individual asset failures should be lower than
that of firm exports interrupted by similar asset failures. If the consequence of asset failure is reduced, the
investment justified to mitigate the associated risk is also reduced. Risk assessments and asset strategies
should therefore reflect the lower risks associated with reduced firm export obligations and the

commensurately increased share of system capacity freed up to serve domestic loads.

13 Exhibit MH-1, Tab 9, MFR 14 — Attachment 1, p. 177.
14 Exhibit MH-1, Tab 9, MFR 6, p. 2.

15 Compared to the original assumptions under which the assets were originally justified and constructed (e.g. under the assumption that exports
would fully pay for the assets).

16 Although generation and transmission asset could be used to supply non-firm opportunistic exports, they become economically underutilized
if the price they obtain in the marketplace does not cover both the full fixed and variable costs of those assets.
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However, MH’s asset planning processes do not clearly separate the evaluation, cost allocation, or benefit
analysis of its existing system and incremental infrastructure investments between facilities primarily or largely

intended to serve domestic loads and those primarily or largely intended to support exports. As MH states:

“Manitoba Hydro operates an integrated system and does not allocate revenue types, either export or
domestic, to specific facilities. A hypothetical alternative scenario that does not provide for an
adequate supply to meet the peak demands of the Province of Manitoba would not allow for firm

export contracts and hence could incur the associated loss of export revenue from firm contracts.” 7

This lack of distinction between planning decisions and investments intended to support export obligations
and domestic obligations creates an increased risk that domestic ratepayers will be required to subsidize
export-focused investments, such as facilities overbuilt to enable export growth that never materializes,
downturns in export market demand or prices, or diminishing export volumes caused by strategy changes such
as MH’s decision to not renew expiring firm export contracts. This lack of clear segmentation between
investments intended to support export and domestic obligations reduces transparency and impairs the ability
of Manitoba Hydro, regulators and stakeholders to determine whether export-driven investments deliver
positive net value to domestic customers or instead expose them to unnecessary financial risks associated with
ultimately bearing the capital carrying costs of stranded, underutilized or economically underutilized export-

“«

focused assets. Domestic customers remain MH’s “payers of last resort” should export revenues fail to support
the full cost of export-oriented investments, and this risk should be considered when evaluating sustainment

investments for assets that were entirely or partly intended to serve firm exports.

In summary, MH is planning to reduce its firm export obligations, thereby increasing financial risks to domestic
ratepayers who will bear the cost of underutilized generation and transmission assets previously intended to
serve and financially supported by export revenues. Asset management evaluations and risk assessments
should therefore reflect the reduced consequences of failure for assets whose full capacity is no longer
required to serve firm exports but whose freed up capacity will not be fully utilized serving domestic loads,
either because the assets are incapable of serving domestic loads or because the freed up capacity is not

presently needed.

17 Manitoba Hydro Response to COALITION/MH 1-96(b)(v), p. 3 of 3.
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4 RATEPAYER DESIRES AND WILLINGNESS TO PAY

MH’s customer consultation shows that customers consistently prioritize price over other factors, and although
ratepayers are willing to accept higher prices to maintain system reliability, support is limited, with residential
customers preferring rate increases at or below inflation. Rate increases materially above inflation are not
supported by the majority of ratepayers, and the successive 3.5% increases proposed by MH exceed the range

tested in MH’s consultation surveys.

MH provided details of customer consultations that included survey results and analyses from four (4)

programs:

1. Customer Satisfaction Tracking Study (“Satisfaction Tracking”): Quarterly Manitoba survey measuring

service, reliability, outage response, billing, price, ease of doing business, trust, reputation,
Environmental, Social, and Governance (“ESG”), and IRP awareness.*®

2. Electricity Canada National Customer Satisfaction Program (“National Survey”): Annual national

survey covering satisfaction, NPS, trust, value for price, social permission, service, billing, and ESG.*®

3. Major Accounts Customer Satisfaction Program (“Major Account Survey”): Annual survey of large-load

customers measuring service, trust, ease, reliability, quality, price, communications, online services,
and social permission.?°

4. 2025 Customer Values Assessment Survey (“Values Survey”): Research on customer priorities and

preferences for reliability, affordability, and modernization.?!

MH claims it is seeking to obtain “social permission” for policy decisions, such as electricity rate increases,
through public engagement and survey materials. MH justifies its proposed rate path by claiming that 56% of

customers support making necessary investments to maintain reliability even with monthly bill increases:

“Overall, across all potential bill impact levels tested, the survey found that 56% of Manitobans support
a monthly bill increase to maintain reliability, 23% are unsure and 21% would prefer to defer

investments in reliability to minimize bill increases.” 22

MH frames this as demonstrating "social permission" for capital expenditures, with MH stating that "customers

are asking for balance in relation to the trade-off between power outages and rate increases"” and "customers

18 Exhibit MH-1, Tab 9, MFR 1 — Attachment 1.
19 Exhibit MH-1, Tab 9, MFR 1 — Attachment 2.
20 Exhibit MH-1, Tab 9, MFR 1 — Attachment 3.
21 Manitoba Hydro Response to COALITION/MH 1-65(a), Attachment 1.

22 Manitoba Hydro Response to COALITION/MH 1-65(a), p. 2 of 3.
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lean in favor of spending what is necessary to reduce the number and length of outages".?*> However, there are

two primary problems with interpretation of the survey results:

1. Questions are framed in a manner that guides residential respondents towards specific answers
without clearly communicating associated risk, trade-offs, or alternatives.
2. Survey questions do not test the three successive 3.5% rate increases proposed by MH in this GRA, but

rather test lesser rate increases that bound MH’s forecast rate of inflation of 2.1%.

4.1 Social Permission and Service Experience Metrics

In its surveys that form the basis of MH’s social permission claims, MH frames questions in a manner that
guides residential respondents toward specific answers, without clearly communicating associated risks, trade-
offs, and alternatives. This approach raises concerns about the applicability of the residential survey results
because informed consent from ratepayers requires transparent presentation of context, risks, and meaningful
options. For example, MH concludes that 54% of residential respondents support increasing electricity prices,

as shown in Figure 2.

Figure 2: Residential Customers Social Permission for Price Increases?

A good idea that you support . 9%
Something that you don't like, but think is necessary _ 45%
A bad idea that you oppose _ 39%
Don't know .":"-'

4% support increasing
the price of electricity

While MH reports that 54% of respondents view price increases as either a “good idea” (9%) or “necessary”
(45%), MH’s interpretation oversimplifies public sentiment.?® The evidence suggests that support is driven
more by a sense of obligation than active endorsement, and does not address if the acceptable trajectory of
rate increases should exceed, match or be less than the rate of inflation or the 3.5% rate increases proposed
by MH. MH’s conclusions fail to account for nuances in respondents’ views, overlooking the underlying

concerns, values, and trade-offs that inform the survey answers.

Moreover, MH’s conclusions appear to ignore other residential survey data showing that residential customer

satisfaction with the Price of Electricity score is significantly lower (score of 5.91) than satisfaction with other

2 Manitoba Hydro Response to COALITION/MH 1-65(b), pp. 2-3 of 3.
2 Exhibit MH-1, Tab 9, MFR 1, Figure 1, p. 2.

% Exhibit MH-1, Tab 9, MFR 1, Figure 1, p. 2.
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service dimensions, such as Electric Power Reliability, which scores much higher (score of 8.34) (see Figure 3).
Accordingly, while customers may understand the necessity of maintaining and upgrading infrastructure, and
the effect inflation inevitably has on rates, residential ratepayers are clearly concerned about affordability, and

affordability is the parameter Manitobans are least satisfied with when compared to all other parameters.

Figure 3: Satisfaction with Service Experience - Metrics, Sept 2024 (Q2 2024-25)%

02 Ave & a2
Change Q2 Ave| Jvs Topbox
[vs Priar Annual 5-Yr Mean & Range (35% 5-Year 2-Year o % Rated

A Ave i Trend Trend

Owerall Service 7.65 .71 7.9 % 7.67 Ave —7.84 % Td% A%
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Speed of Restoring Power 1.76 4793 7.43 — 7.67 Awe % 7.92 ' - T% 76% 0%
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Electric Power Quality 8.09 821 B.08 ¥ 8.24 Ave — E.40 5 c T Bire 49
Easy to do Business With 175 77l 7.65 % 7.82 Ave — E.OD ¥ = % 3% 8%
Trusted Energy Advisor 771 769 7.52—7.70 Ave ¥ 7.39 + - T% EE6% 13%
Communication from MB Hydro 7.62 757 7.38— 7.56 Ave & 7.75 - - 9% F0%s 9%
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Bill Easy to Read & Understand 8.15 B8.05 7.87 - B.0T Ave % BE.26 - - 6% 83% 2%
Bill Accuracy B8.20 4 8.09 7.B6— B.06 Ave % B.25 - - 5% 79% 8%
Convenient Bill Payment Options 822 4823 B.01—B.21 Ave ¥ E.42 - - 6% B0 4%
Price of Electricity 6.05 4591 5.63 - 5.87 Ave W 6.12 - + 25% 47% 3%
Price of Natural Gas 6.20 4 6.00 5.63 - 5.92 Ave % 6.21 - 4 21% 46% 8%

As a result, although the survey results suggest that MH is providing reasonable value for the price of electricity,
MH interprets this as a license to increase prices at a pace exceeding inflation because “Half of Manitobans
think raising the price to invest in the electric system is a good idea (9%) or is necessary (45%).” 2 This
interpretation is not adequately supported by questions that do not clearly describe the trajectory of price
increases relative to inflation or the 3.5% rate trajectory proposed by MH when MH asks “Do you think

increasing the price of electricity to invest in our province’s electric system is...” a good idea or necessary.?®

4.2 2025 Customer Values Assessment Survey

MH’s 2025 Customer Values Assessment survey (“Values Survey”) claims to identify Manitobans’ priorities and
preferences for electricity and natural gas services. MH claims the survey assesses willingness to pay for

reliability, openness to behavior changes under time-of-use pricing, and variations across customer groups.®

26 Exhibit MH-1, Tab 9, MFR 1, Attachment 1, p. 35.
27 exhibit MH-1, Tab 9, MFR 1, Attachment 2, p. 13.
28 Exhibit MH-1, Tab 9, MFR 1, Attachment 2, p. 40.

2% Manitoba Hydro Response to COALITION/MH I-65(a) - Attachment 1, p. 3 of 81.
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The Values Survey highlights the risk of reduced reliability to customers but does not adequately examine the
trade-off between reliability and price, limiting its usefulness for understanding customer preferences
regarding rate increase trajectories comparable to the 3.5% trajectory proposed by MH. Specifically, MH asked

1,000 customers:

“Without investments to maintain or replace aging infrastructure, Manitoba’s electricity system is

expected to decrease in reliability. This would lead to more or longer power outages in coming years.

For this question, we would like to understand your perspective on these investments if they were going

to cost the average residential customers [S6/59/512] more on their monthly bill.
Which of the following is closest to your point of view?” 3°

Although 56% of responses supported maintaining reliability despite increased costs and 21% preferred
deferring investments to minimize costs at the risk of reduced reliability, the options and responses as
presented by MH lack context for interpretation. To determine context, Midgard calculated the meaning of
“[$6/$9/$12]” in comparison to MH’s proposal of successive 3.5% residential rates increases effective January
1 of 2026, 2027 and 2028.3! Over three years, these rate increases correspond to a monthly increase of
approximately $13.78 for an average residential ratepayer,3? an amount that exceeds the entire range of rate

increases that MH based its survey and justifications for ratepayer acceptance upon.

Based on the evidence provided, it is Midgard’s opinion that the Survey was asking customers about a rate
increase range that bounded MH’s forecast inflation of 2.1% for the period 2025/26 through 2043/44.33 Based
on Midgard’s calculations, the “$S9” survey questions corresponds approximately to MH’s forecast inflation of
2.1%.34 Specifically, the “[$6/$9/512]” questions represent rate increases of approximately 1.6%, 2.3% and

3.1% respectively which are all materially lower than the 3.5% rate increases proposed by MH.3®

Although the survey results do show that the majority of residential ratepayer support making investment to
maintain reliability, there is a limit to that support, and the limit of that support is well below the 3.5% rate
increase proposed by MH. The survey results show that a majority of residential ratepayers do not support rate

increases at levels above inflation (i.e., do not support rate increases at or higher than $12 or 3.1%) and the

30 Manitoba Hydro Response to COALITION/MH 1-65(a), Attachment 1, p. 13 of 81.

31 Exhibit MH-1, Tab 2, Section 2.1.1, p. 3, |. 8-14.

32 For supporting calculations, please refer to P0781-D027-MDL-R00-B00 - Customer Survey Workbook.xIsx, submitted with this report.
33 Exhibit MH-1, Tab 9, MFR 58, Figure 1, p. 2 of 9.

34 For supporting calculations, please refer to P0781-D027-MDL-R00-B00 - Customer Survey Workbook.xIsx, submitted with this report.

35 For supporting calculations, please refer to P0781-D027-MDL-R00-B00 - Customer Survey Workbook.xIsx, submitted with this report.
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Value Survey results show that the highest support is for rate increases approximately equal to inflation (e.g.,

S9 or 2.3%) or below inflation (e.g., $6 or 1.6%) as summarized by MH’s consultant:

“Overall, 56% support making investments to maintain reliability, ... Support is highest at a 56 monthly
bill impact with 64% support. Support is 56% at a 9 monthly bill impact, and 49% at S12. ... Support

for the investments is lower among Indigenous (51%) and low income (44%) respondents...” 3¢

As a result, it is not reasonable for MH to use the Values Survey results to support its claim that ratepayers
endorse successive 3.5% rate increases when the Values Surve did not test successive 3.5% increases. The
Values Survey shows that increases above inflation are not supported, while increases similar to or below
inflation are supported. Furthermore, although maintaining reliability is important to residential ratepayers,

price is consistently the most important factor.

“When ranking among priorities, price (77%) and reliability (73%) were ranked among the top 3 most
often, with safety the next most common choice at 38%. Indigenous respondents stand out as giving

higher priority to the environment than average, ranking it just below safety.” 3’

And overall the Values Survey found highest top ratings (9—10) for Price (72%), Reliability (69%), Safety (66%),
and System Capacity (64%), with lower scores for Customer Service (59%), Customer Support (43%),

Environment (43%), and New Technology (37%), as shown in Figure 4.

Figure 4: 2025 Customer Values Assessment Survey — Self-reported Priorities3®

Indigenous identity Primary Heating Source
% Rating 9-10 Pa—
outof 10 ) Mon- Matural e
Indigenous - Electricity Don't
Indigenous Gas knaw*
Price 72% 59% 71% 82% 68% 75% 54% 75% 76% 55% 1% 79% 51%
Relizbility 69% 54% 64% 87% 66% 3% 53% 72% 74% 51% 67% 7% 55%
Safety 66% 58% 58% 78% 64% 67% 60% 67% 68% 56% 64% 74% 48%
System Capacity 64% 51% 61% 75% 63% 65% 53% 65% 66% 51% 62% 72% 44%
Customer Service 59% 50% 53% 72% 56% 63% 51% 61% 62% 49% 58% 67% 38%
Customer Support 43% 37% 42% 49% 42% 44% 40% 44% 44% 40% 44% 47% 22%
Environment 43% 39% 37% 50% 37% 48% 46% 42% 42% 43% 43% 45% 29%
New Technology 37% 29% 35% 46% 37% 38% 31% 38% 38% 33% 37% 40% 25%

In summary, MH’s customer consultation shows that customers consistently prioritize price over reliability and
other factors. Although ratepayers are willing to accept higher prices to maintain system reliability, support is

limited, with residential customers preferring rate increases at or below inflation. Rate increases materially

36 Manitoba Hydro Response to COALITION/MH 1-65(a), Attachment 1, p. 12 of 81.
37 Manitoba Hydro Response to COALITION/MH 1-65(a), Attachment 1, p. 12 of 81.

38 Manitoba Hydro Response to COALITION/MH 1-65(a), Attachment 1, p. 33 of 81.

Page 26



1

Midgard Consulting Inc 530-1130 West Pender St.

I‘ M | D GAR D +1 (604) 298 4997 Vancouver BC, Canada
midgard-consulting.com V6E 4A4

CONSULTING

above inflation are not supported by the majority of ratepayers, and the successive 3.5% increases proposed

by MH exceed the range tested in the consultation surveys.
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5 SYSTEM RELIABILITY AND PERFORMANCE METRICS

The reliability performance of MH's electrical system is superior compared to its Canadian utility peers.

However, MH has claimed in its application that its system performance is materially degrading:

“..the reliability of Manitoba Hydro’s existing assets is in decline and significant investment is required

to stabilize system performance and sustain reliable operation.” 3°

MH claims a decline in overall system performance with generation showing a slow decline, HVDC (i.e., Bipole
| & Bipole Il) showing rapid decline, transmission both moderate decline and improvements, and distribution

moderately to slowly declining:

Figure 5: Energy System Performance Trends*°

Turn Around if Targeted
Renewal Rates Achieved

Energy System Metric Performance Trend ) )
Occurs prior to measurable improvement
(Fiscal Years)
HWAF (Hydrauli
Generation (Hysranlic) Slowly Declining 2032 and 2041
WAF (Thermal)
Rapidly Declining (BPI, BPII 2032 and 2041 (BPI, BPII
HVDC Bipole Availability apelyee |.n|ng ( ) an ( )
Improving (BPIII) N/A (BPIII)
L T-SAIDI Moderately Declining 2027 and 2031
Transmission .
T-SAIFI Improving N/A
svmven SAIDI Moderately Declining
Distribut 2027 and 2031
stribution SAIFI Slowly Declining an
Gas SLMS Expected Results Steady N/A

HWAF: Hydraulic Weighted Availability Factor

WAF: Weighted Availability Factor

T-SAID/FI: Transmission System Average Interruption Duration/Frequency Index
SAID/FI: System Average Interruption Duration/Frequency Index

SLMS: Safety and Loss Management System

As measured by distribution System Average Interruption Duration Index (“SAIDI”) and System Average
Interruption Frequency Index (“SAIFI”) over the past decade, MH attributes the decline primarily to equipment
failures.*! It is worth noting that from a residential ratepayer perspective, SAIDI and SAIFI are affected by the
totality of the electrical system because failures in any of the energy sub-systems (i.e., Generation, HVDC,
Transmission and Distribution) can cause residential outages. In support of its claim of declining system
performance MH’s SAIDI and SAIFI trends from Fiscal Year (“FY”) 2014 to FY2024 were presented as shown in
Figure 6:

39 Exhibit MH-1, Tab 2, Section 2.6.2.1, p. 23, |. 9-10.
40 Exhibit MH-1, Appendix 6.2 Section 2, Figure 11 p. 20

4 Exhibit MH-1, Tab 6, Section 6.1.5, p. 16, |. 1-2.
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Figure 6: Manitoba Hydro SAIDI/SAIFI — Annual & 5-year Rolling Average*?

350 2.50
300
2.00
250
@ )
oo
a 500 150 %
=} >
o S
=) 150 T
=) 1.00 &
& &
100
0.50
50
0 0.00
FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23  FY24
MH-SAIDI 104 131 152 155 130 199 299 159 264 217 165
=== MH-SAIDI(5YR) 104 118 129 136 134 153 187 183 210 228 221
MH-SAIFI 124 167 159 168 143 177 192 158 158 170 1.40

MH-SAIFI (5YR) | 1.24 146 | 150 1.55 152 163 168 168 166 171 1.64

MH’s characterization of declining system performance overstates the extent of degradation. Annual SAIDI
values increased from 104 (FY2014) to 299 (FY2020) and fall to 165 (FY2024). SAIFI follows a similar trajectory,
rising from 1.24 (FY2014) to 1.59 (FY2016), with fluctuations through FY2020 to FY2022, before declining to
1.40 (FY2024).

MH’s inclusion of major events such as forest fires, ice storms, and tornadoes in its claimed SAIDI and SAIFI
system performance degradation creates a distorted view of MH’s asset management and system
performance. Including major events that are outside of MH’s control undermines the basis for evaluating the
effectiveness of MH’s asset management and investment decisions because these events are not controlled by
MH’s asset management decisions. For example, if a forest fire destroys a wood pole transmission line, the
resulting outages are independent of asset condition, since the line would fail regardless of whether the wood
poles are brand new and in perfect asset condition or in poor asset condition. Justifying performance
assessments on events outside MH’s control conflates external hazards with the asset management decisions,

actions and outcomes against which MH should be measured and judged.

When Major Event Days (“MEDs”) are excluded from the reliability datasets, the data reveals acceptable
reliability profiles for both SAIDI and SAIFI. As shown in Figure 7, without MEDs, SAIDI increased from 104
minutes (FY2014) to 168 minutes (FY2019), then improved to 156 minutes (FY2024), while SAIFl rose from 1.24
(FY2014) to 1.77 (FY2024) before improving to 1.38 (FY2024). Given that the customer experience for “Speed

of Restoring Power” has improved over the past five (5) years as reported in MH’s customer experience survey

42 Manitoba Hydro Response to COALITION/MH I-51(a), p. 4 of 6.
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(see Figure 3 in Section 4.1), it is evident that MH’s modestly declining SAIDI without MED metrics are not

problematic for residential ratepayers. Similarly, since the customer experience for “Electric Power Reliability”

is stable over the past five (5) years as reported in MH’s customer experience survey (see Figure 3 in Section

4.1) In summary, MH’s stable SAIFI and modestly declining SAIDI without MED metrics over the past five (5)

years are not seen as problematic by residential ratepayers.

Figure 7: Manitoba Hydro SAIDI/SAIFI (Excluding Major Events)**4*
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SAIDI Outages
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SAIFI Outages

Ratepayer acceptance of MH’s SAIDI and SAIFI results is not surprising given that when compared to Canadian

peer benchmarks, MH’s SAIDI and SAIFI performance is markedly better than MH’s Canadian peers throughout
the entire FY2014 to FY2024 period (see Figure 8).

43 Manitoba Hydro Response to COALITION/MH I-51(a), p. 4 of 6.

44 Midgard Consulting Inc. Evidence filed in Manitoba Hydro 2023/24 & 2024/25 GRA, Exhibit CC-8, Section 5, Figure 4, p. 21. Link. Midgard notes
that the SAIDI/SAIFI values provided when MEDs are excluded do not align with the data set submitted in the previous GRA. Midgard has not

investigated the cause of this discrepancy and makes this observation only.
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Figure 8: Manitoba Hydro & Canadian SAIDI/SAIFI*
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Over the period FY2014 to FY2024, MH’s electricity distribution network delivered superior performance,
demonstrating outage durations and frequencies well below national levels. MH’s average SAIDI of 180
minutes per customer is 38% of the Canadian average of 472 minutes, and its average SAIFI of 1.60 outages

per customer is 60% of the national average of 2.67.%

In conclusion, although MH’s SAIDI and SAIFI without MEDs have risen slightly since 2014, the overall trajectory
shows only modest increases over the past decade, with SAIFI performance stable for the last five (5) years.
Moreover, MH’s system continues to outperform Canadian peers, with customers experiencing shorter and
fewer outages than those served by other utilities. The conclusion that MH’s SAIDI and SAIFI performance is
acceptable is also supported by customer experience, with “Speed of Restoring Power” improving over the
past five (5) years and “Electric Power Reliability” being stable over the past five (5) years. As a result,
residential ratepayers are not experiencing a material decline in system reliability that is negatively affecting

their system reliability experience.

4 Manitoba Hydro Response to COALITION/MH I-51(a), p. 4 of 6.

46 For supporting calculations, please refer to P0781-D017-MDL-RO1-EXT - Reliability Workbook.xlIsx, submitted with this report.
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5.1 Distribution System Outage Investment Drivers

Figure 9 presents Distribution SAIDI, and Figure 10 presents Distribution SAIFI, for MH and Canadian peers,

broken down by equipment failure and other causes.

Figure 9: Distribution System Average Interruption Duration Index (SAIDI) — Equipment Failure vs. Other
Causes

System Average Interruption Duration Index (SAIDI) - Equipment
Failure vs. Other Causes
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MH-SAIDI (Other Causes) 62 79 108 112 76 135 246 95 191 @ 147 117
e = = CDN-SAIDI (Equipment Failure) 73 = 48 51 50 46 81 71 67 59 120 73
= = = CDN-SAIDI (Other Causes) 497 335 254 289 418 427 432 254 275 739 | 532

Figure 10: Distribution System Average Interruption Frequency Index (SAIFI) - Equipment Failure vs. Other
Causes

System Average Interruption Frequency Index (SAIFI) -
Equipment Failure vs. Other Causes
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MH-SAIFI (Equipment Failure) = 0.37 0.55 0.38 0.37 0.44 061 045 053 0.60 042 030

MH-SAIFI (Other Causes) 086 112 121 130 099 1.16 147 1.04 098 127 1.10

CDN-SAIFI (Equipment Failure) 0.43  0.40 041 043 044 047 046 044 045 051 043

= = = CDN-SAIFI (Other Causes) 229 199 191 267 2.00 237 219 195 197 246 2.66

Over the past 11 years, MH’s Distribution SAIDI and SAIFI performance for outages due to both equipment
failure and other causes is generally better than MH’s Canadian peers. MH’s average SAIDI (Equipment Failure)
is 55 minutes per year, approximately 18% lower than the Canadian peer average of 67 minutes, and for SAIDI

(Other Causes), MH averages 124 minutes per year, less than one-third the Canadian peer average of 405
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minutes. MH’s average SAIFI (Equipment Failure) is 0.46 interruptions per year, similar to the Canadian peer
average of 0.44 interruptions per year. For SAIFI (Other Causes), MH averages 1.14 interruptions per year,
about half the peer average of 2.22 interruptions per year. Over the past decade, MH’s total SAIFI (Equipment
Failure) has increased by only +0.001 interruptions per year and SAIDI (Equipment Failure) has increased by 2.1
minutes, changes that are small relative to annual variability of 0.10 interruptions and 10.93 minutes

respectively.*’

Taken together, the Distribution SAIFI and SAIDI results indicate that MH’s interruption duration and frequency
performance is generally better than its Canadian peers. Moreover, when combined with stable or improving
5-year trends in customer experience discussed Section 4.1, these small changes in SAIDI and SAIFI are clearly

seen as acceptable by ratepayers.

Looking now at the causes of distribution system outages, Table 1 summarizes the proportion of historical

distribution outage counts by primary cause for the period 2013 to 2024.

Table 1: Proportion of Historical Distribution Outages by Primary Cause (2013-2024)%

Asset Condition
Primary Cause Proportion (%) .
Driven

Condition-Based Failures: Other Line Components (e.g., crossarms,
. 28.00% Yes
insulators, hardware)
Vegetation Management Issues (e.g. Trees falling onto structures or
conductors causing failure and vegetation growing into contact with 24.20% No
energized wires)
Animal or Bird Contacts 13.50% No
Unknown Causes 13.30% Unknown
Pole Fires (caused by lightning, flashover, or tracking) 5.90% No
Foreign Interference: Third-party contacts with conductors (vehicle,

) 3.70% No
equipment, etc.)*
Non-Condition Based Failures — All other distribution components 2.70% No
Extreme Weather (e.g., tornadoes, exceptional wind events,

2.00% No

ice/snowstorms)
Wildfires 0.50% No
Condition-Based Failures - Wood Pole 0.20% Yes

47 For supporting calculations, please refer to P0781-D017-MDL-RO1-EXT - Reliability Workbook.xIsx, submitted with this report. Increases are
calculated using data trendlines. Variability is calculated using the standard deviation.

48 Manitoba Hydro Response to COALITION/MH 1-47(a)(i-xii), p. 3 of 4. MH notes the figures reflect only the primary cause for each outage. Many
outages have multiple contributing causes, and some categories overlap or exclude certain classifications, so the totals do not sum to 100%.

4 Includes vehicle or equipment damage to poles.
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From 2013 to 2024, the top four (4) causes of distribution outages by primary cause were condition-based
failures of line components other than poles (28.0%), vegetation management issues (24.2%), animal or bird
contacts (13.5%), and unknown causes for 13.3%. Condition-based wood pole failures were the least frequent
primary outage cause and accounted for only 0.2% of outages.>® As per Table 1, condition driven outages are
the primary cause of just over a quarter (28.2%) of distribution system outages, with the remainder either
being unrelated to asset condition or unknown. Accordingly, since only a minority of outages are primarily
attributable to asset condition, a factor MH controls through its capital investment decisions, care is required
to ensure that condition-related capital and non-condition-related capital and O&M expenditures are properly

integrated to maximize ratepayer value (e.g., system reliability) and minimize costs.

Per Table 1, MH reports that Animal or Bird Contacts and Unknown Causes account for 13.5% and 13.3% of
historical distribution outage counts, respectively. Each represents a material contribution to outage counts
and, similar to vegetation management, is not a condition-based equipment issue.>! Consequently, when MH’s
distribution system performance narrative attributes most of the recent SAIDI/SAIFI deterioration to
equipment failures driven by under-renewal and under-maintenance of core assets, it is notable that the
majority drivers of system reliability outages lie outside condition based issues (e.g., vegetation management,
Animal or Bird Contacts, Foreign Interference and Unknown Causes). As a result, the focus on condition-based
justifications despite condition-based issues accounting for a minority (28.2%) of outage counts raises the

guestion of whether MH is considering the full range of cost-effective measures to improve reliability.

For example, MH should consider targeted application of bird blockers and animal contact protectors at
selected sites demonstrating historically high avian and animal induced outage counts. Similarly, vegetation
management programs, though primarily aimed at reducing tree contacts, can also help reduce habitat

interfaces and access paths for wildlife to energized components.>?

In summary, MH’s evidence does not demonstrate that distribution system asset condition degradation is
materially negatively impacting MH’s reliability performance, so ramping up capital spending to address

distribution asset condition should not be expected to produce material improvements in reliability. MH

50 Manitoba Hydro Response to COALITION/MH 1-47(a)(i-xii), p. 3 of 4. MH notes the figures reflect only the primary cause for each outage.
Many outages have multiple contributing causes, and some categories overlap or exclude certain classifications, so the totals do not sum to
100%.

51 Manitoba Hydro Response to Coalition/MH 1-47(a), p. 3 of 4. MH states that a portion of outages attributable to causes such as falling trees,
wildfires, foreign interference (e.g. third party contact/damage) and unknown causes may be reduced by improved asset condition, but the
impact has not been quantified by MH, and therefore Midgard takes this to mean that the difference is not material at this time (otherwise MH
would have analyzed and quantified the impacts of these issues because they were material).

52 Exhibit MH-1, Tab 6, Section 6.1.5, p. 16, |. 1-2.

53 Manitoba Hydro Response to COALITION/MH 1-68(c)(ii), p. 4 of 4.
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1 should consider broadening its reliability focus to evaluate solutions that will more cost-effectively mitigate

2 the controllable reliability risks it actually faces, rather than defaulting to increased capital spending.
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6 EVALUATING MANITOBA HYDRO'’S ASSET MANAGEMENT MATURITY

MH’s overall asset management maturity does not enable it to generate an organization wide optimized, cost
effective and risk prioritized capital investment and O&M spending portfolio. Although MH is advancing its
asset management maturity, MH is still early in its maturation journey, MH is presenting newly developed tools
and processes as being more mature than they actually are, and challenging structural and cultural changes

remain to come in the future.

Fully implementing a formal asset management process supports more consistent and quantifiable capital
investment and operational spending decisions, reduces subjectivity and aligns with recognized best practice.
International standards such as International Organization for Standardization (“ISO”) 55000 outline the

principles, terminology, and benefits of such processes for assets of any type. As ISO 55000 states:

“Principles are fundamental guidelines for decision-making, behaviour and actions within an
organization. They serve as the foundation for the organization’s values and culture. Principles are
applied across various aspects of an organization, such as governance, ethics and operations. They help

in establishing a consistent approach to addressing challenges and making choices.” >*

ISO 55000 frames asset management as a discipline of consistent trade-offs by grounding decisions in
principles. This approach extends beyond technical maintenance to balancing the cost, risk, and performance

considerations the MPUB weighs when determining what is in the public interest.

Revenue requirement applications incorporate planned utility rate base additions as an important input to
derive the utility revenue requirement. Since rate base additions affect the revenue requirement and
consequently the rates paid by ratepayers, regulatory boards must make trade-offs between ratepayer costs
(the proposed capital investments which will affect rates), system performance (the expected service quality
and reliability impact of the investments) and risks (the system, safety, environment and economic hazards

and opportunities the investments are intended to address). This trade-off concept is illustrated in Figure 11.

54 International Standard ISO 55000, Asset management — Vocabulary, overview and principles, Section 4.2.1, p. 9.
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Figure 11: Regulatory Trade-off Between Cost, Performance and Risk

Cost
(Electricity Rates)

Performance Risks &
(Service Levels, Opportunities
Reliability)

The tension between the interests of ratepayers and utilities is embedded in the adversarial design of Canadian
regulatory processes, where boards adjudicate applications based on evidence and arguments from the utility

and interveners representing the interests of ratepayers or other stakeholders.

As identified in Midgard’s evidence in the previous GRA, effectively implementing modern asset management
requires both structural and cultural organizational change, and MH’s progress continues to be uneven, with

MH making more advancements at the senior and strategic level and less at the operational level:

“... modern asset management practices require both structural and cultural changes at utilities to be
effective. MH has apparently started to make some of the senior level changes necessary to support
development of a modern asset management program, but is lagging at making the operational level
improvements and changes that must be implemented for its asset management program to become

useful to effectively inform corporate capital investment decisions.” >°

This lack of advancement at the operational level limits MH’s ability to meaningfully mature its asset
management program and improve its capital investment decisions, and impairs its decisions in this current

GRA proceeding.

To evaluate the changes MH has made and must make to advance its asset management program further,
Midgard looked at the 2024 Asset Management Maturity Assessment conducted by AMCL+°¢ and MH’s filed
asset management evidence such as the SAMP and AMP, in the context of Midgard’s experience with utility

asset management programs and practices in other Canadian jurisdictions.

55 Midgard Consulting Inc. Evidence filed in Manitoba Hydro 2023/24 & 2024/25 GRA, Exhibit CC-8, Section 7, p. 32. Link.
56 Exhibit MH-1, Appendix 6.3.
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6.1 Manitoba Hydro’s Progress in Asset Management Maturity

In 2022, Manitoba Hydro engaged AMCL to conduct a baseline assessment of its asset management system,
and in 2024 AMCL was re-engaged to reassess MH’s asset management maturity with a focus on progress since
2022. AMCL+ scored MH against the 39 Global Forum on Maintenance & Asset Management (“GFMAM”)
subjects, and considered the transition to the updated 40-subject model.”” The GFMAM subjects are organized

into six (6) groups:

Asset Management Strategy & Planning;
Asset Management Decision Making;
Lifecycle Delivery Activities;

Asset Information;

Organization & People Enablers; and
Risk & Review.

o vk~ wnN e

Figure 12 displays MH’s 2024 Asset Management Maturity assessment scores across the six (6) core GFMAM
groups which are subdivided by business functions (Enterprise/Support, Electric Generation (“EGen”), Electric
Transmission (“ETx”), Electric Distribution (“EDx”), and Gas Distribution (“GDx”), with a company-wide

weighted average provided for each group category.

Figure 12: Manitoba Hydro’s 2024 Asset Management Maturity Assessment Scores>®
GFMAM Groups 2024 SCORE

| aozescore |

Enterprise Company

& Support Average

Functions (weighted)
278

Asset Management Strategy & Planning

- Asset Management Decision Making 217 1.83 225 175 222 207
Lifecycle Delivery Activities 2.45 2.11 197 238 217 221
Asset Information 1.80 1.80
ERl orosnizstion & Peopie Enablers 277 277
B ==t & Review 211 2.00 3.00 250 3.00 214
Aversge .|'We1glhted'_] 235 2.05 2.0 224 220 233
Wrgeni
Cistdopng

Lormpatent

MH’s Asset Management Maturity Score has increased from 1.81 in 2022 to 2.33 in 2024, largely driven by

progress in high level strategic planning and organizational enablers. Despite this advancement, the score

57 Exhibit MH-1, Appendix 6.3, p. 3.

58 Exhibit MH-1, Appendix 6.3, Table 2, p. 4.
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remains below the “Competent” threshold of 3.0 established under 1ISO 55001 and the Institute of Asset
Management (“IAM”) for utilities managing large, complex portfolios.>® MH’s own assessment framework

confirms that its maturity score falls below the level defined as meeting ISO 55001 requirements:

“Manitoba Hydro is scored against each of the 39 Subjects using a range of assessment criteria and
questions. The maturity score is presented using the maturity scale shown below, which is also aligned
to the asset management maturity scale defined by the IAM in its maturity guidance document. In this
document a maturity score of 3 is defined as “The Organisation can demonstrate that it systematically

and consistently achieves relevant requirements set out in ISO 55001.” [footnotes omitted]®®

MH cannot yet demonstrate systematic and consistent compliance with ISO 55001, thus limiting its ability to
claim alignment with international best practices in asset management. Achieving IAM Maturity Level 3 will
require integration and coordination of asset management capabilities into a unified, managed system across
the entire MH organization. This asset management maturation process typically involves a transformational

change across the organization, as described by AMCL:

“..organizations typically go through a transformational change, impacting all areas of the business.
An organization going through this state knows what must be achieved and is actively progressing
plans to achieve it. This state can be difficult to navigate because different parts of the organization
need to change in a coordinated manner, ensuring data is available to support decision making, and
ensuring objectives, targets, plans and budgets are defined within a common framework. For many
organizations, this will be the first time they break down organizational silos to achieve a common

goal.” ®1

AMCL’s provides insightful and carefully worded observation and warning about forthcoming requirements for

structural and cultural change at MH to achieve this asset management transformation:

"Primarily initial improvements in capability are relatively straightforward in as much as they are based
on known good practice and do not necessarily require innovative thought or cutting-edge processes,
systems and technologies. The key challenge is cultural and structural — but if the organization can

manage that transformation effectively progress can be rapid." &

AMCL is carefully stating that MH’s initial asset management improvements were relatively easy (i.e.,
straightforward) to achieve, but the true challenge in continuing to advance MH’s asset management

maturation is achieving organization-wide cultural and structural change. In other words, MH asset

59 Exhibit MH-1, Appendix 6.3, Section 1.1, p. 7.
60 Exhibit MH-1, Appendix 6.3, Section 1.1, p. 7.
61 Exhibit MH-1, Appendix 6.3, Section 1.1, p. 8.

62 Exhibit MH-1, Appendix 6.3, Section 1.1, p. 9.
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management maturity gains to date have primarily been “initial improvements” that are straightforward and
readily achieved using known good practice, but continuing to advance its asset management maturity will

require more difficult cultural and structural changes.

6.1.1 Integration as a Driver of Asset Management Maturity

Organization wide integration is a recognized marker of asset management maturity, particularly in large,
complex entities where work often occurs in business silos. AMCL notes that MH has improved integration
between GFMAM subject groups, recognizing the need for closer alignment between asset management
planning and integrated resource planning and demonstrating this through concrete actions that raised its

maturity score:

“With very large, complicated organizations, there is a common challenge with groups of people doing
very good work in isolation to each other, therefore, one of the specific criteria AMCL considers when
assessing maturity in a subject area is integration. A notable area of significant improvement is better
integration between the subject areas of Demand Analysis and Strategic Planning. Manitoba Hydro
has recognized the need for increased alignment between asset management planning and integrated
resource planning, demonstrated commitment by their actions and this is reflected in an increased

score in these subject areas.” &

However, recognizing the need for increased alignment is not enough — achieving higher maturity scores also
requires improved input data quality, and the ability to measure and demonstrate the value of key programs.
Quantifying the benefits of multi-year asset renewal programs is less straightforward because their value is
measured relative to the deterioration (and correlated risk) avoided, and this challenge is compounded when

assets have suffered from historic mis-investment. As AMCL explains:

“..demonstrating the value-benefits delivered by a multi year lifecycle renewals program is very
complex. The basis for investment in these programs is to maintain the current condition of the existing
asset base, so the value-benefit delivered is the difference between the expected deterioration if no

investment was made and the measured condition at the end of the investment cycle...

...The complexity is compounded for clients who are already dealing with historic under investment in

asset sustainment.” %4

Table 2 presents numerical and percentage observed improvements in MH’s asset management maturity from
2022 to 2024 across the six GFMAM groups, highlighting gains at both the enterprise level and within each
business function: Enterprise/Support, Egen, ETx, EDx, and GDx.

63 Exhibit MH-1, Appendix 6.3, General Observations, p. 5.

64 Exhibit MH-1, Appendix 6.3, Section 1.4.4, p. 12.
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Table 2: Change in Manitoba Hydro 2022-2024 Asset Management Maturity Assessment Scores®’
Table 1: Change in Number (2022 - 2024 Assessment Scores)

GFMAM Groups Change in Number (2022 - 2024) |
Group Subject Enterprise& SupportFunctiony EGen ETx EDx GDx [ompanyAverage(weighted
1 Asset Management Strategy & Planni 0.74 0.74
2 Asset Management Decision Making 0.38 0.00 0.00 0.00 0.00 0.24
3 Lifecycle Delivery Activities 0.42 0.09 0.08 0.04 0.03 0.12
4 Asset Information 0.58 0.58
5 Organization & People Enablers 0.64 0.64
6 Risk & Review 0.69 0.00 0.00 0.50 0.00 0.69
Average (Weighted) 0.60 0.07 0.06 0.04 0.03 0.52

Table 2: Change in % (2022 - 2024 Assessment Scores)

GFMAM Groups Change in % (2022 - 2024) |
Group Subject Enterprise& SupportFunctiony EGen ETx EDx GDx [ompanyAverage(weighted
1 Asset Management Strategy & Planni 36.1% 36.1%
2 Asset Management Decision Making 21.2% 0.0% 0.0% 0.0% 0.0% 13.1%
3 Lifecycle Delivery Activities 20.7% 4.5% 4.2% 1.7% 1.4% 5.7%
4 Asset Information 43.9% 43.9%
5 Organization & People Enablers 30.0% 30.0%
6 Risk & Review 48.6% 0.0% 0.0% 25.0% 0.0% 47.6%
Average (Weighted) 34.3% 3.5% 3.0% 1.8% 1.4% 28.7%

The majority of asset management maturity advancement occurred in the higher-level Enterprise and Support
Functions because “that is where Manitoba Hydro focused its efforts to mature its asset management
capabilities,” ®® guided by the 2019 Strategic Asset Management Plan and the 2022 maturity assessment. While
business function scores for EGen, ETx, EDx, and GDx were included in the 2024 assessment findings, “evidence
on improvements made to those areas was not specifically collected by the assessor,” reflecting MH’s
“awareness of where it had made the most progress between the 2022 and 2024 assessments.” 87 Progress is
being made at the enterprise level but improvements at the operational level where most of MH’s staff operate

is still forthcoming.

For example, a significant portion of the 43.9% improvement in Asset Information is attributed to key initiatives
such as the development of an Asset Information Strategy (“AlS”) that “...provided a comprehensive enterprise-
level strategy aimed at treating asset information as a critical resource.” 8 Midgard does not want to downplay
the necessity for an AlS, but the effort to produce a 108 page document® pales in comparison to the cultural
and structural work that will ultimately be required to implement that strategy throughout all levels of the
organization. Effective asset management depends on consistent and structured information exchange

throughout the entire organization, as AMCL emphasizes:

%5 For supporting calculations, please refer to P0781-D010-MDL-RO1-EXT - AMCL Maturity Score Data Analysis.xlsx, submitted with this report.
6 Manitoba Hydro Response to COALITION/MH 1-89(b), p. 3 of 4.
67 Manitoba Hydro Response to COALITION/MH 1-89(b), p. 3 of 4.
%8 Manitoba Hydro Response to COALITION/MH 1-89(d), p. 4 of 4.

%9 Manitoba Hydro Response to COALITION/MH 1-66(a), Attachment 1.
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"The exchange of information is the cornerstone of effective asset management, forming the
foundation for all interactions. Though intangible and absent from the balance sheet, its real-world
value is undeniable and must be recognized and prioritized across businesses, functions, teams, and

individuals.

...Sustained focus on the capture, collation, and utilization of information will yield significant benefits

over time."7°

So, although MH has made measurable progress in improving asset information strategy and integrating it with
broader asset management and resource planning, the efforts to enhance organizational coordination are at
the strategy and standard setting levels, but the significant work required to collect, integrate and utilize the
data for millions of discrete assets remains to be undertaken. Current initiatives include a mix of strategy,

standards setting, architectural decision, and data collection pilots:

o Asset Information Strategy The Asset Information Strategy was published in March 2023 which
includes the Vision and Objectives and Roadmap.

o Asset Information Standards Manitoba Hydro has developed an Asset Taxonomy and Information
Framework document which describes asset information categories, includes an information
requirements framework and an asset hierarchy (consistent with I1SO 14224:2016).

o Data Quality & Improvement Manitoba Hydro has initiated a Data Quality Improvement Program and
has initiated data improvement pilots for four different sites.

e Asset Information Systems Manitoba Hydro is currently defining their Current and Target Future State
Architecture with the first step, identifying the many Asset Information Systems currently in use across

the enterprise and the business requirements they fulfill, substantially complete.” *

It is positive that MH continues to advance its asset management maturity and has been setting in place
necessary high-level strategies, standards, system architecture and data collection pilots. However, the
evidence clearly shows that capital investment decisions are not yet integrated, standardized and founded on
high-quality input data. As such, MH’s existing capital investment decision making cannot be characterized as
that of a mature asset manager because despite these high-level maturity advancements, MH’s overall
maturity does not enable it to generate an organization wide optimized, cost effective and risk prioritized

capital investment and O&M spending portfolio.

To illustrate both where MH’s initial advancements have occurred and where substantive cultural and
organizational work remains, the Maturity Assessment Scores Heatmap presents a cross-functional overview

of MH’s asset management system maturity across 39 GFMAM subject areas, showing both company-wide

70 Exhibit MH-1, Appendix 6.3, Section 4.2.3, p. 23.

1 Exhibit MH-1, Appendix 6.3, Section 3.2, p. 21.
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1 averages and detailed scores by business function.”? Table 3 summarizes the percentage change in MH’s asset
2 management maturity scores from 2022 to 2024 for each of the 39 GFMAM subjects, generally showing

3 enterprise-level gains, and more limited operations-level advancements.

72 exhibit MH-1, Appendix 6.3, Section 2.1, Table 3, p. 15.
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Table 3: Change in Manitoba Hydro 2022-2024 Asset Management Maturity Assessment Scores’3
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GFMAM 39 Subjects Change in % (2022 - 2024)
Group |No. Subject Ent [EGen| ETx |EDx|GDx| 2024Average(Weighted)
1 1 |Asset Management Policy & System 33% 33%
1 2 |Asset Management Strategy & Objectives 27% 27%
1 3 |Demand Analysis 50% 50%
1 4 |Strategic Planning 44% 44%
1 5 |Asset Management Planning 41% 41%
2 6 |Capital Investment Decision-Making 17% 17%
2 7 |Operations & Maintenance Decision-Making | 3% | 0% | 0% [ 0% | 0% 1%
2 8 |Lifecycle Value Realization 13% 13%
2 9 |Resourcing Strategy 79% 79%
2 10 [Shutdown & Outage Strategy 22% | 0% | 0% | 0% | 0% 11%
3 11 |Technical Standards & Legislation 21% 21%
3 12 |Asset Creation & Acquisition 46% 46%
3 13 |Systems Engineering 0% 0%
3 14 |Configuration Management 44% 0% | 0% 14%
3 15 [Maintenance Delivery 0% | 0% |13%| 0% | 0% 2%
3 16 |Reliability Engineering 0% |22%| 9% | 0% 8%
3 17 |Asset Operations 0% | 0% [ 0% [ 0% 0%
3 18 [Resource Management 129%| 0% | 0% | 0% [ 17% 17%
3 19 |Shutdown & Outage Management 0% | 0% | 0% [ 0% [ 0% 0%
3 20 |Fault & Incident Response 0% | 0% | 0% [ 0% [ 0% 0%
3 21 |Asset Decommissioning & Disposal 0% | 0% | 0% [ 0% [ 0% 0%
4 22 |Asset Information Strategy 100% 100%
4 23 |Asset Information Standards 26% 26%
4 24 |Asset Information Systems 30% 30%
4 25 |Data & Information Management 35% 35%
5 26 [Procurement & Supply Chain Management 0% 0%
5 27 |Asset Management Leadership 29% 29%
5 28 [Organizational Structure 43% 43%
5 29 [Organizational Culture 29% 29%
5 30 [Competence Management 53% 53%
6 31 [Risk Assessment & Management 137% 137%
6 32 |Contingency Planning & Resilience Analysis 67% 67%
6 33 |Sustainable Development 108% 108%
6 34 [Management of Change 50% 50%
6 35 |Asset Performance & Health Monitoring 129%| 0% | 0% |25%| 0% 95%
6 36 |Asset Management System Monitoring 14% 14%
6 37 [Management Review, Audit & Assurance 19% 19%
6 38 |Asset Costing & Valuation 6% 6%
6 39 |Stakeholder Engagement 29% 29%
Average (Weighted)| 34% | 4% [ 3% [ 2% | 1% 29%

MH attribute uneven maturity improvements to:

530-1130 West Pender St.
Vancouver BC, Canada

73 For supporting calculations, please refer to P0781-D010-MDL-RO1-EXT - AMCL Maturity Score Data Analysis.xlsx, submitted with this report.
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“..the prioritization of asset management capability maturation efforts guided by the 2019 Strategic

Asset Management Plan and the 2022 Asset Management Maturity Assessment.” 74

This prioritization explains why high-level enterprise-level subjects, such as Risk Assessment & Management
(+137%) and Asset Information Strategy (+100%), advanced materially while most business function scores
increased only marginally (EGen +4%; ETx +3%; EDx +2%; GDx +1%).

Low-scoring areas indicate operational constraints that will ultimately limit structural and cultural
transformation. For example, an Asset Costing & Valuation averaged weighted change of +6% reflects that
MH’s:

“.. inability to accurately capture costs at an asset level easily and reliably make these calculations
more time consuming and less accurate. Not having a system that is fully integrated and set up to

easily capture asset costs, contributes to these challenges.” 7

For example, with a +17% increase in score from 1.15 to 1.35 in Resource Management, growth in this key area
is happening, but more slowly than in other strategic and high-level areas (e.g., Strategic Planning, Asset
Management Planning). Lacking capacity in Resource Management “makes it challenging to execute...capital
programs as they are planned,” while also limiting “strategic workforce planning.” ® Accordingly, even if MH
develops a capital plan as represented in this GRA, MH is challenged to ensure the necessary resources are in
place and available as needed to execute the capital programs as planned.”” Moreover, this challenge is
reflected in the evidence, where capital projects such as the overhauls for the Kettle 5 stator, Kettle 6 stator,
Limestone Unit 2, and Long Spruce Unit 2 were previously planned for the 2022/23 to 2024/25 window and

are appearing again in this GRA, presumably because all or most of the work was not completed.”®
Similarly, regarding asset condition information, MH acknowledges that:

“The primary constraint that is imposed on decision making, modelling, and risk assessment is data is

not readily accessible. In the current state, the analysis of some data sets is very labor-intensive.” 7

So, although MH received a 100% improvement in scoring for its high-level Asset Information Strategy
document, other key metrics such as granular asset data quality, asset data implementation and asset data

usage across the organization continues to lag.

74 Manitoba Hydro Response to COALITION/MH 1-90(f), p. 5 of 5.
75 Manitoba Hydro Response to COALITION/MH 1-90(c), p. 4 of 5.
76 Manitoba Hydro Response to COALITION/MH 1-90(d), p. 4 of 5.
77 Manitoba Hydro Response to COALITION/MH 1-90(d), p. 4 of 5.
78 For supporting calculations, please refer to P0781-D026-MDL-R02-EXT - CAPEX Workbook.xIsx, submitted with this report.

79 Manitoba Hydro Response to COALITION/MH 1-90(e)(i), p. 5 of 5.
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Despite MH presenting the GRA as if it is based on a robust and objective risk quantification, the AMP clearly
identifies gaps, as evidenced by MH’s plan to advance its asset management maturity through actions such as
improving cost models, updating capital cost estimates, improving inflation forecasts, enhancing risk
guantification, linking investments to asset and system outcomes, and integrating the AMP with other groups

across MH:

e “Gain better understanding of uncertainty of our AMP projections by building out preliminary
renewal cost estimate confidence models.

e Refresh capital cost estimates used to inform expenditure projections, prioritizing asset
populations that have the biggest impact.

e Source asset-specific inflation indices for incorporation in capital expenditure projections.

e Refine quantification of asset risk, increasing the number of asset populations quantified, the types
of risk considered, and standardizing scenario analysis and integrating Asset Class Strategy Value
Model Engine scenarios.

e Improve capabilities to link investments directly to the assets they impact, to support our ability to
compute a Weighted Renewal Rate (WRR).

e Develop plan to integrate AMP projections with other related Manitoba Hydro processes, which
may include integrated resource planning, asset investment planning and long-term financial

planning, strategic sourcing, strategic workforce planning, and business and operational plan” 8

Midgard supports advancing all these priority areas because they are necessary to improve MH’s investment

decision making, execution, and ability to deliver value to ratepayers.

In summary, MH has improved its high-level enterprise-level asset management functions (e.g., Asset
Information Strategy and Risk Assessment & Management), but persistent functional silos, data accessibility
and quality constraints, and incomplete decision-making frameworks clearly show that deeper integration is
lagging and compromising capital investment decision making. MH has identified areas of focus to improve,

and Midgard supports these efforts because they are necessary to deliver better value to ratepayers.

6.2 Data Gaps and Implications for Asset Management and Risk

AMCL reporting highlights incomplete or non-standardized data, which undermines effective decision-making

and perpetuates poor risk management practices. As AMCL notes:

8 Exhibit MH-1, Appendix 6.2, Section 3.2.1, pp. 39-40.
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“The information systems are not yet in place to allow the capture of actual capital maintenance (life
extension, enhancement, lifecycle renewals) and actual operating costs (including fault and incident

response costs) that would help identify and forecast the risk cost being carried.” 8

This lack of high-quality data leads to subjective and impaired decision making. Decisions based on incomplete
or non-standardized asset data lead to poorer quality decisions, as evidenced by MH’s inability to accurately
assess risks and allocate resources. For large asset pools, such as transmission and distribution systems,
probabilistic approaches should ultimately provide useful statistical insights due to scale. However, statistical
methods are less applicable to specialized assets (e.g., individual hydroelectric generating units) where limited
historical data and low asset counts limit the value of statistical tools. Large datasets support robust linkages
between assets and condition outcomes, but small asset populations are subject to higher statistical variability
and therefore rely more heavily on timely asset inspections and condition assessments to inform maintenance
and capital plans (e.g., inspections that identify and monitor faults such as those unexpectedly found in the

Jenpeg Unit 4 rotor).8?

AMCL assessments note deficiencies in data coordination that contribute to fragmented information and
hindering strategic planning and execution.® As discussed in Section 6.1.1, MH has advanced its asset
information strategy and recently tied it in with resource planning, but progress generally remains at the higher
levels, focusing on strategy and standards rather than the operational levels where data is collected,
integrated, assessed and executed for millions of assets. 3 As a result, it appears MH continues to rely on

subjective judgments rather than data-driven processes when making its capital plans.

Specific examples illustrate these gaps. In assessing the probability of failure for wood poles, MH dismisses

guantitative methods in favor of age-based determinations of asset condition:

“Manitoba Hydro does not assign probabilities of failure based on ordinal qualitative condition
categories, but rather determines probability of failure based on in-service age for long-term planning

purposes.” 8>86

81 Exhibit MH-1, Appendix 6.3, Section 3.2.2, p. 21.
82 Exhibit MH-1, Appendix 6.2, Section 3, pp. A2-4 to A2-5.

83 Exhibit MH-1, Appendix 6.3, Section B2.A, p. 28. Data Quality & Improvement Review and improve asset data assurance processes, data quality
requirements to support decision making, and account for materiality in decision making when planning data improvements.

84 Exhibit MH-1, Appendix 6.3, Section 3.2, p. 21.
85 Manitoba Hydro Response to COALITION/MH 1-50(a), p. 5 of 6.

86In Midgard’s experience, health index values can provide sufficient resolution and dynamic range to capture a wide range of asset health and
probability of failure. For example, in Ontario, Midgard has encountered distribution utilities that use a 100-point scale and other suitably granular
scales. Midgard therefore rejects the premise that an ordinal qualitative scale is inappropriate as a justification for using age. MH is using age
because it lacks better data and structures within which to apply that data. MH is not constrained to an ordinal qualitative scale. Midgard assumes
that as MH'’s asset management maturity improves, it will move away from qualitative ordinal scales toward condition-based scales that better
correlate to probability of failure.
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At Jenpeg, MH relied on age-based replacement without timely and proactive inspections, uncovering defects

only reactively. As MH reports:

“A through-crack approximately 8-ft in length was discovered unintentionally on the Jenpeg Unit 4
generator rotor while site staff were working in the surrounding area... As the last NDT inspection for
Unit 4 was performed in 2014 and no cracks were found, this suggests the lack of routine inspections

prevented our ability to detect the minor failure(s) before evolving into a fatal flaw for Unit 4.” &

MH’s data deficiencies and processes for collecting timely data lead to inefficient spending due to unaddressed
risks ultimately revealing themselves. MH’s proposed capital investment decisions are therefore impaired

because they are based upon incomplete, stale or not fit-for-purpose data.

6.3 Optimum Economic Life as an Investment Driver

MH defines Optimum Economic Life (“OEL") of an asset as:

"...the estimated optimum replacement age or condition in the asset lifecycle, i.e. the point in the

lifecycle that provides the lowest average annual cost of ownership" 2

As defined by MH, OEL is a key driver for forecasting budget requirements because it estimates the ages at
which assets will on average be replaced. MH claims that, based on OEL estimates, it needs to increase
spending to address “declining reliability,” despite evidence indicating reliability has not materially declined

(see Section 5), on the grounds that assets are reaching their OEL (i.e., “end-of-life”):

“.. AMP has identified a recommended plan to stabilize our declining energy reliability by 2032 ... to
address “bow waves” (a disproportionate number of assets at or approaching their end-of-life due to

years of under-investment or the age demographic distribution).” &

However, if OELs upon which MH is basing its analysis are low, forecast budget requirements will be too high
(and vice versa). As described by MH, OEL:

“..does not communicate when an asset will fail. Rather, it communicates when it becomes
uneconomic to keep the asset in service. This could be due to increased operations and maintenance
costs, or downtime due to frequent corrective work, but often it is due to the increasing risk of an in-

service failure and the potential impacts of a failure.” *°

87 Exhibit MH-1, Appendix 6.2, Section 3, pp. A2-4 to A2-5.

88 Manitoba Hydro Response to COALITION/MH 1-49(a), p. 5 of 7.

89 Exhibit MH-1, Appendix 6.2, Executive Summary, pp. 5-6.

% Manitoba Hydro 2023/24 & 2024/25 GRA, Tab 7, Section 7.2.6.2, p. 29, |. 11-14. Link.
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To determine the OEL and lowest average annual cost of ownership, MH has historically relied upon, and in
large part continues to rely upon, OEL estimates based upon a variety of estimation approaches such as subject
matter expert opinion, empirical observation, utility industry data, deprecation report results and statistical
analysis. As MH’s asset data improves, Midgard expects that for larger asset populations (e.g., wood poles,
insulators, conductor, hardware), quantitative (statistical) analysis of MH-specific data will increase and
improve, and the use of opinion, industry averages, and depreciation report results will diminish. For low count
unique assets such as hydroelectric turbines and dams MH will likely continue to rely on a mixture of expert

opinion, empirical observation, utility industry averages and statistical analysis.

As part of its asset management maturation, MH will likely improve its OEL estimates and therefore forecasts
based upon OEL estimates, but MH’s current practice has weaknesses that lead to overstated investment
requirements. Section 6.3.1 will discuss some of the limitations of MH’s existing OEL estimates and Section
6.3.2 will discuss MH’s early steps transitioning towards using Whole-Life Cost (“WLC”) models to estimate
OELs.

6.3.1 OEL Estimation Limitations

Comparing MH’s OEL estimates to its Average Service Life (“ASL”) values (whose primary purpose is to
determine depreciation rates) provides a simple reasonableness test for MH’s OEL estimates. The
reasonableness test applies because OEL should always be equal to or greater than ASL. The reason OEL should
always be equal to or greater than ASL is that ASL accounts for all causes of asset retirement and OEL should

only account for condition-related causes of retirement.

Assets are retired for a variety of reasons, some of which are under MH’s control and influence, and some of

which are not. The following is a list of the main factors that cause assets to be retired:*!

1. Physical Factors - Asset Condition Related:
a. Wearand Tear
b. Decay or Deterioration

2. Physical Factors - Non-Asset Condition Related:
a. Action of the elements (e.g., wind-blown trees falling on distribution lines)
b. Accidents (e.g., automobile collisions with assets)

3. Functional Factors (Planned®? and Unplanned):
a. Inadequacy (e.g., lack of capacity to supply what is required or demanded)
b. Obsolescence

c. Changesin the art and technology

91 Source: National Association of Regulatory Utility Commissioners, Public Utility Depreciation Practices, August 1996, p. 14-16.

92 Planned at the time the asset is initially installed and made used and useful, not a plan that emerges after the asset is in use (which would be
categorized as Unplanned).
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d. Changesin demand
e. Requirements of public authorities (e.g., road re-alignments or widening)
f. Management discretion
4. Contingent Factors:
a. Casualties or disasters (e.g., earthquake or other extraordinary low probability events)

b. Extraordinary obsolescence®
Table 4 shows which causes of retirement are used when estimating either ASL or OEL.

Table 4: Causes of Asset Retirement for ASL (Depreciation) and OEL (Asset Management)

Average Service Life Optimal Economic Life
Cause of Asset Retirement o
(Depreciation) (Asset Management)
Physical Factors — Asset
Yes Yes
Condition Related
Physical Factors — Non-Asset
Yes No
Condition Related
Functional Factors — Planned Yes Yes
Functional Factors — Unplanned Yes No
Contingent Factors No No

As shown in Table 4, neither ASL nor OEL include Contingent Factors because they are extremely rare:

“Contingent causes are associated with such things as casualties and extraordinary obsolescence.
Remote contingencies are not properly considered in establishing depreciation rates. For example, it
would not be proper to include, as a cost of operation, a charge for depreciation because an earthquake
might destroy property in a location where such a phenomenon is a rare occurrence. On the other hand,
property retirements from ordinary storm damages, recurring more or less continually, are properly

considered in estimating service lives.” °*

Therefore, in contrast to ASL, which includes all reasonable causes of retirement, OEL is the expected asset
retirement age for a specified asset class if assets are removed from service solely due to condition-based

factors and pre-planned functional obsolescence that is identified when the asset is initially commissioned.*®

%3 Source: National Association of Regulatory Utility Commissioners, Public Utility Depreciation Practices, August 1996, p. 14 & 15.
9 Source: National Association of Regulatory Utility Commissioners, Public Utility Depreciation Practices, August 1996, p. 16.

9 For simplification of the terminology and discussion of age, Midgard has chosen to simplify the discussion to avoid subdivision of assets in an
asset class into risk based sub-categories based on their place in the system which informs the consequence of a failed asset. This simplification
allows the utility to treat all assets in the same asset class as if they have the same consequence of failure, which is not true in practice due to
features such a redundancy, but this simplification makes regulatory discussion more tractable and simpler for the commission to consider (if less
precise, nuanced, and likely less accurate).
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Accordingly, OEL is calculated based on factors that MH controls and manages within its asset management

program on the assumption that MH acts to maximize the value realized from its assets.”®

MH states that OEL has not yet been determined for all asset populations and MH uses OEL interchangeably
with ASL.®” When OEL values are less than ASL, OEL-based renewal rates are too high, thus overestimating
asset renewal needs and inflating budget requirements. Similarly, when OEL values are equal to ASL but the
causes of retirement are different (which is almost always the case), OEL-based renewal rates are again too
high and renewal needs and budget are inflated. Examples where MH asset class ASLs are either equal to or
greater than MH OELs (and therefore problematic) include, but are not limited to, Transmission Line Steel
Structures & Foundations (ASL = 90 years,?® OEL = 90 years®?), Underground Cables (ASL = 55 years,® OEL = 40

years!®?), and HVDC Synchronous Condenser Overhauls (ASL = 25 years,%2 OEL = 20 years'03),104

In summary, MH’s bases its OEL estimates on a variety of estimation inputs and approaches, such as subject
matter expert opinion, empirical observation, utility industry data, deprecation report results and statistical
analysis. Until such time as MH improves and streamlines it estimation approaches to eliminate methods such
as the interchangeable use of ASL and OEL, estimates based upon these approaches will lead to inflated capital

budgets.

6.3.2 Whole-Life Cost Modeling

MH’s WLC model approach to calculating OEL and point of lowest average cost of ownership was originally
described in MH’s 2023/24 & 2024/25 General Rate Application proceeding and is reproduced in Figure 13. In
Figure 13, the Total Cost Per Year (red curve) represents the sum of the Capital Investment cost per year (blue
curve), O&M costs per year (amber curve), and Annual Risk Cost (financial, safety, and environmental; green
curve). The x-coordinate of the point labeled “Minimum Cost” represents the OEL (in years) and indicates the

point of lowest average annual cost of ownership.

% Source: International Standard, ISO 55000, Asset Management — Overview Principles and Terminology. 2" Ed., July 2024. The objective of Asset
Management is to improve the value an organization realizes from an asset (or assets) while balancing financial, environmental, and social costs,
risk, quality of service and performance related to assets.

97 Manitoba Hydro Response to COALITION/MH 1-80(c)(i), p. 2 of 3.

%8 Exhibit MH-1, Tab 9, MFR 82 - Attachment 1, Table 1, Account 2000G, p. 67 of 152.

9 Exhibit MH-1, Appendix 6.2, Section 3.14, p. A3-43.

100 Exhibit MH-1, Tab 9, MFR 82 - Attachment 1, Table 1, Account 2000M, p. 67 of 152.

101 Exhibit MH-1, Appendix 6.2, Section 3.20, p. A3-58.

102 Exhibit MH-1, Tab 9, MFR 82 - Attachment 1, Table 1, Table 1, Account 3200N, p. 67 of 152.
103 Exhibit MH-1, Appendix 6.2, Section 3.18, p. A3-54.

104 Other cases where ASL to OEL relationships are problematic may exist. Potential examples include Governors & Excitation Systems, Turbines
& Generators, and Exciters (Digital), Poles & Fixtures, and Circuit Breakers (various), but without improved granularity on ASL deprecation data
and decomposition into constituent parts, an evaluation is not possible.
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Figure 13: Whole-Life Cost Model — Concept of Lower Average Annual Cost!%>
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As mentioned previously, as part of its asset management maturation MH is increasing its usage of WLC models
to estimate OELs. However, MH is still early in the process of integrating WLCs'% having only implemented
approximately 20% the estimated WLC models MH estimates it requires, with the current state being that 51
WLC models have been developed out of an estimated requirement of 250 WLC models.’®” Midgard suspects
that actual number of required WLC models could be materially larger if different asset risk categories (e.g.,
redundant vs. non-redundant, large load vs. small load served, etc.) are considered within asset sub-classes
rather than lumping all assets in a sub-class into one risk category, since the consequence of failure of an asset
is dependent on its application. Regardless, MH acknowledges it has a considerable journey ahead, stating that

both modelling and process integration work remain and that initial completion is targeted for FY2032:

“We will continue to increase the number of whole-life cost models developed, aiming to meet the
target of 15 asset populations by close of FY27. The 2026 AMP will continue to compare directional
alignment of completed whole-life cost model outputs with AMP projections. Full integration will
subsequently occur once a process is established. We are targeting to complete development and

integration of all asset populations by close of FY32.” 108

In addition, integrating WLCs to validate capital expenditures is also a future promise, expected to be

forthcoming as part of the next AMP release:

“Integrating whole-life cost models will improve the confidence of our resource projections. To achieve
our plan, we have identified priority asset populations that will be targeted to have whole-life cost

models developed and used to validate expenditure projections in our next AMP release.” 1°°

105 Manitoba Hydro 2023/24 & 2024/25 General Rate Application, Tab 7, Figure 7.11, p. 30 of 51. Link.
106 Exhibit MH-1, Appendix 6.2, Section 3.1.1, pp. 36-37 & Section 3.2.1, p. 39.

107 Manitoba Hydro Response to COALITION/MH 1I-16(a) & (b), p. 2 of 2.

108 Exhibit MH-1, Appendix 6.2, Executive Summary, p. 10.

109 Exhibit MH-1, Appendix 6.2, Section 3.1.1, p. 36.
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Although the WLC model described by MH is a suitable approach to estimating OEL, MH has acknowledged

110 3nd organization-wide process and integration deficiencies.’! Additionally, it is not

input data deficiencies
clear that MH understands consistently across the entire organization that WLC calculates the optimal time to

either replace or refurbish an asset:

“Whole-life cost models ... provide a means of calculating the optimal replacement/refurbishment time
for each asset, as well as facilitating various analyses of asset lifecycle strategies (including

maintenance strategy), forecasts, and visualization methodologies.”

WLC models producing OELs which trigger investment decisions to either replace or refurbish assets is different

than the provided OEL definition which considers only asset replacements:

"...the estimated optimum replacement age (or condition) in the asset lifecycle, i.e. the point in the

lifecycle that provides the lowest average annual cost of ownership." 13

However, MH does indicate that it will invest capital in assets that are beyond their OEL by way of maintenance
and refurbishment,'# so it is possible that although the OEL definition considers only asset replacement, in
practice MH may invest to extend the life of an asset at or beyond its OEL. Assuming that MH will perform
organizational training and integration to consistently implement WLC across the entire organization, the key
concept is that WLC models and associated OELs are the trigger for a decision to either replace or refurbish an

asset, not just to replace the asset.

I”

Depending on the asset, some assets are best treated as “run-to-fail” assets (e.g., low cost, low risk assets such
as distribution pole-top transformers), some do not support large capital refurbishments!>, and some support
substantial capital refurbishments (e.g., wood pole ground line treatment & ground rod replacement programs,
HVDC synchronous condenser overhauls, steel tower anti-corrosion coating, and hydroelectric dam
refurbishment and upgrades).!'®!'7 Figure 14 shows an illustrative example comparing the Average Annual
Ownership Cost for a larger capital asset, such as a substation transformer, with bushing seal and oil leak

remediation/life extension in year 57, totaling 10% of the replacement capital cost (shown in red), versus a

110 Manitoba Hydro Response to COALITION/MH 1-90(c), p. 4 of 5.
111 Exhibit MH-1, Appendix 6.2, Section 3.1.1, pp. 36-37 & Section 3.2.1, p. 39.
112 Tab 7, 2025 AMP Manitoba Hydro Asset Management Plan, Page 36 of 189
113 Manitoba Hydro Response to COALITION/MH 1-49(a), p. 5 of 7.
114 Manitoba Hydro Response to COALITION/MH 1-49(d), p. 6 of 7.

115 These are generally assets where capital refurbishments would represent such a large percentage of the capital cost of a new asset that
refurbishing the asset is non-economic relative to replacing the asset with a new asset.

116 Manitoba Hydro response to COALITION/MH 11-10(c), pp. 2-8 of 8.

17 For supporting calculations, please refer to P0781-D031-MDL-RO0-EXT - WLC Modeling Workbook.xIsx, submitted with this report.
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complete asset replacement (shown in black).*® In this illustrative example,!!® the Life Extension would
potentially last until year 74 at which point the OEL for the life extension would be reached (i.e., another

Minimum Cost Point), and another investment decision for replacement or refurbishment made..

Figure 14: Asset Replacement vs. Asset Refurbishment Illustration?’
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In summary, MH should continue to mature its WLC cost models, which are currently limited in input data
quality, scope (only 20% of models developed to date), organization-wide integration, and consistent
understanding of WLC and its OEL outputs. Accordingly, Midgard recommends that MH advance its maturity
in this area and, if possible, accelerate WLC development ahead of FY2032, because until WLC models are fully
integrated, the lack of reliable OEL estimates and investment decisions for asset replacement or refurbishment

will impair the quality of MH’s budget forecasts.

6.3.2.1 Whole-Life Cost Modeling: Real Dollars and Inflation

WLC analysis should be performed in real dollars, not nominal dollars, otherwise the effects of inflation on
Operations, Maintenance, and Risk costs will inappropriately reduce the OEL produced by the WLC. The blue
Capital Investment per year in Figure 13 should reflect the real-dollar asset capital cost, otherwise inflation
would prematurely reduce the ratepayer value of the asset relative to O&M and risk costs, an effect particularly
pronounced over the lifespan of long-lived utility assets. Using real dollar analysis is important because the

ratepayer value of the asset is effectively constant in real terms (i.e., it performs essentially the same function

118 For supporting calculations, please refer to P0781-D031-MDL-RO0-EXT - WLC Modeling Workbook.xIsx, submitted with this report.

119 The principles in the illustrative example could be applied to a variety of investments such as wood pole ground line treatment & ground rod
replacement programs, HVDC synchronous condenser overhauls, substation transformers, steel tower anti-corrosion coatings, and hydroelectric
dam refurbishment and upgrades

120 For supporting calculations, please refer to P0781-D031-MDL-RO0-EXT - WLC Modeling Workbook.xIsx, submitted with this report.
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over time), making it inappropriate to use nominal 0&M and Risk costs to determine OEL. Stated differently, if
the real-dollar capital, O&M, and risk costs remain unchanged for an asset, the OEL should also remain

unchanged regardless of what inflation does.

A corollary of using real dollars in the WLC to calculate OEL is that if real-dollar capital, O&M, or risk costs
change, the OEL will also change. MH notes that cost increases for certain assets have significantly exceeded

the rate of inflation, indicating a material real-dollar increase in the cost of those assets:
“Actual inflation on our in-scope assets is assumed to be higher than Canadian CPI.” 121
Table 5 provides the directional impact of real-dollar changes in capital, O&M, and risk on OEL.

Table 5: Impact of Real Dollar Cost Changes on OEL

WLC Input Real Dollar Increase Real Dollar Decrease
Capital Cost Increase OEL Decrease OEL
O&M Decrease OEL Increase OEL
Risk (Financial, Safety, Environmental) Decrease OEL Increase OEL

The consequences of real-dollar cost increases are worth discussing in terms of their impact on capital budgets
given that MH has identified assets for which real dollar costs are changing. For example, if the cost of wood
poles rises in real-dollar terms while O&M and risk remain unchanged, the OEL of wood poles would increase
in response. Based upon the example data provided by MH,?2 if the capital cost were to increase 50% in real-
dollar terms, the OEL would rise from 57 years to 63 years.'?® Although illustrative, this example demonstrates
that as real-dollar capital cost increases (i.e., nominal price increases exceeding inflation) the real dollar cost
increases do not translate 1:1 into budget increases because the correlated OEL increase partially offsets the
higher capital cost. In this illustrative case, a 50% increase in capital cost is partially offset by a 10.5% (6-year)

increase in OEL.124

121 Exhibit MH-1, Appendix 6.2, Section 4.2, p. 47.
122 Manitoba Hydro Response to COALITION/MH 11-10(c), Figure 2, p. 5 of 8.

123 For supporting calculations, please refer to P0781-D031-MDL-RO0-EXT - WLC Modeling Workbook.xlIsx, submitted with this report. Midgard
assumes that MH did not intend to mix real and nominal dollars in its WLC modeling data. However, if MH is using nominal dollars in its WLC
model, that practice should be corrected. Based on Midgard’s review of the tabular data provided by MH, it appears that the nominal dollar data
in Figures 1 and 2 of the response to Coalition/MH Il-10a-c were included for purposes other than informing a WLC cost model calculation. The
Average Annual Ownership Cost curve appears consistent with real-dollar inputs and ignores the Annual Value (Inflated) data MH provided in
Figures 1 and 2 of the interrogatory response. Midgard assumes the Annual Value (Inflated) data were provided to illustrate that O&M and risk
costs generally increase over time in nominal terms, rather than to inform actual WLC cost modeling practices.

124 For supporting calculations, please refer to P0781-D031-MDL-RO0-EXT - WLC Modeling Workbook.xIsx, submitted with this report.
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In summary, WLC cost modelling should use real-dollar data. Changes in real-dollar capital, O&M, and risk costs
can materially affect OEL estimates, with real dollar capital cost increases raising OEL, and real dollar O&M and

risk cost increases lowering OEL.

6.3.3 Weighted Renewal Rates

Weighted Renewal Rates (“WRR”) is a high-level concept MH is forwarding to justify increasing its proposed
renewal capital spending plans by setting a target of 2.4% of assets replaced annually, a replacement rate which

is expected to decrease to 1.6% by approximately 2045:

“Our AMP uses Weighted Renewal Rate (WRR) as the primary metric to track and project our capital

investment in the sustainment of existing assets.” 12>

“Our targeted percent of annually renewed assets (not including bow wave) is 1.6%, and our current

state is 0.75%.” 126

“The bow wave spending will be fully eliminated by approximately 2045, at which point renewals will
settle at the long-term sustainable levels. Our targeted percent of annually renewed assets, indicated

with our annual Weighted Renewal Rate, will thus be reduced from 2.4% to 1.6%.” ¥’

The potential merit of WRR lies in its use as a high-level metric to track changes in a utility’s asset mix, asset
turnover, and renewal rates. However, establishing a meaningful WRR (e.g., the 2.4% target submitted by MH
in this GRA) is heavily reliant on having accurate and supportable OEL estimates, which is not possible at MH’s
current level of asset management maturity. Moreover, until WRR trends are established and organizational
norms defined based on historical experience correlated to actual system performance, WRR lacks MH-specific
context which is necessary to self-benchmark MH’s unique asset portfolio. As MH admits, MH has no historical

WRR trend data with which to track, benchmark and evaluate changing WRR targets:

“Manitoba Hydro cannot provide the WRR for the past 10 years as the historic data needed to do so is
currently not readily available. Data was not tagged in the past to the asset populations as defined in
the AMP.” 128

In the absence of historical trends and established organizational norms, an absolute WRR value based on weak
OEL estimates is irrelevant because it lacks MH-specific context and comparability to inform decision-making.
MH’s use of this new metric to set organization-wide targets and justify capital investments risks establishing

is arbitrary benchmarks without a solid empirical or factual basis. As a result, until long-term MH-specific WRR

125 Exhibit MH-1, Appendix 6.2, Section 4.3.2, p. 48.
126 Exhibit MH-1, Appendix 6.2, Section 2.1, p. 21.
127 Exhibit MH-1, Appendix 6.2, Section 2.1.1, p. 24.

128 Manitoba Hydro Response to COALITION/MH 11-19, p. 1 of 2.
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trends are developed and correlated with system performance, risk profiles, and asset conditions, WRR should
be set aside as evidence. Once these trends are established, WRR may have merit for informing high-level

budget envelope decisions and tracking changes in asset mix, and renewal rates.

To be blunt, Midgard is concerned that MH has presented a nascent WRR metric as justification for its capital
plan rather than simply introducing the concept and providing context for its future development and use.
While the principles of WRR have merit if implemented properly, the current implementation and supporting
data (e.g., OEL) are insufficiently robust. As discussed elsewhere in this filing, Midgard believes that MH is
maturing its asset management data and processes, and should continue doing so. However, MH is early in its
maturation journey and MH is presenting newly developed tools and processes as being more mature than
they actually are. WRR is a high-level metric summarizing asset turnover and renewal rates, but without a
unique MH context against which to assess trends and without a robust OEL dataset, using WRR to set absolute

targets for capital spending is premature and inappropriate.

6.3.4 Asset vs. System Focus (CVF Implementation)

Evidence shows a continued asset focus rather than system focus to risk assessment and capital planning. An
asset focus is contrary to MH’s Asset Management Policy and SAMP which set the principles, objectives and
strategy for MH’s asset management program. One of these principles in the Asset Management Policy is a

focus on the system rather than individual assets when evaluating risks and investments:

“The Manitoba Hydro Asset Management Policy details the principles to be used as the foundation for

its Asset Management System

Focus on the system rather than the individual asset” %

The principle of focusing on the system rather that individual assets was first advanced in MH’s last GRA, and
at that time the lack of system focus was identified as a deficiency in MH’s asset management practices. As
continues to be the case in this GRA, evaluating risks and investments when multiple assets (i.e., two or more

redundant assets) work together as a system are the primary concern:

“And when asked to clarify its understanding of this statement in terms of the impact that the addition

of assets that would then have redundancy MH responded:

129 Exhibit MH-1, Appendix 6.1, Section 1, Figure 3, p. 7.
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“... in general, the addition of redundancy to any element within a system will result in some
reduction of system risk. At the asset level, the criticality of each asset part of that redundant

set will be reduced as a failure of a redundant component will not affect the system.” 13°

With the important statements being that as redundancy is added, the criticality of, ratepayer risks
posed by, the now redundant assets is reduced because the “failure of a redundant component will not

affect the system”. This means that MH at some level recognizes two things:

1) As redundancy is added to the system, the importance of now redundant assets is reduced
because there is no effect (or minor) effect on the system and ratepayers when a redundant
asset fails.

2) Justifications for replacing assets must be made not at the asset level (i.e. the asset is in poor
condition and therefore must be replaced), but at the system risk level (i.e. the risk the asset is
posing to the system due to its degraded condition, which accounts for the condition of the
other assets in the redundant part of the system).

But despite this understanding MH then provides evidence to argue assets must be replaced because
of their condition, not their effect on the system. This inconsistency in approach is shown in the
discussion around generation equipment failures and Hydraulic Generation Weighted Availability and

Forced Outage Factors.” 131

An example of this continued focus on individual assets rather than a system focus is discussed further in
Section 7.5 which explores implications for the capital plans at the Kettle hydroelectric facility. The evidence
indicates that MH’s practices as it pertains to addressing redundancy and asset risk appear to be materially

unchanged since the last GRA.

Since MH’s CVF implementation continues appears to focus on the individual asset rather than the system, MH
is overstating the risks posed individual capital investments when a series of related capital investments in
similar assets (e.g., Kettle Unit Overhauls) are evaluated with each asset treated in isolation rather than as a
system working together. Accordingly, Midgard recommends that as MH’s asset management maturity
improves MH should further transition its CVF implementation from an asset focus to a system focus, because

this will better reflect actual system risks and therefore reduce capital misallocation.

130 Manitoba Hydro’s 2023/24 & 2024/25 General Rate Application - Manitoba Hydro response to COALITION/MH I-93a

131 Midgard Consulting Inc. Evidence filed in Manitoba Hydro 2023/24 & 2024/25 GRA, Exhibit CC-8, Section 7.2.5, pp. 49-50. Link.
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7 CAPITAL PACING CONSIDERATIONS

MH claims it needs to accelerate capital investment over the next two decades to address aging infrastructure
and projected demand growth. However, MH’s evidence presents a series of opportunities to defer or reduce
proposed capital investments to better align with ratepayer desires for rates and system performance, and
given MH’s still developing asset management maturity, to better reflect the limitations of the justifications
underlying MH’s proposed capital plans. As shown in Figure 15, MH’s capital expenditure plan entails a
substantial capital spending increase, the timing of which may not be optimal from a ratepayer reliability and

risk perspective.

Figure 15: MH’s Capital Expenditure Plan?3?
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MH’s AMP recommends increasing capital investment to approximately $1.6B annually by 2031/32, beginning

with a ramp-up in 2024/25. Proposed capital spending includes the following allocations:*33

1. $1.2Bis allocated to sustain existing infrastructure, including the HVDC Reliability Project, increased
overall renewal investment, and temporary funding to address a deferred maintenance backlog.

2. $310M is allocated for system growth and capacity.
S90M is allocated for business support infrastructure.

4. $140M increase in annual operating expenditures is recommended by 2032, including a significantly

expanded vegetation management program.

132 Exhibit MH-1, Tab 6, Section 6, Figure 6.2, p. 5 of 41.

133 Exhibit MH-1, Tab 6, Section 6.3.2, p. 32, |. 6-26.
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For analytical purposes, Midgard grouped planned investments into seven asset categories corresponding to

134

MH’s top priority populations,!** with additional assets included based on materiality or emerging needs:

Advanced Metering Infrastructure (“AMI”);
Medium-voltage (“MV”) switchgear;
Transmission and distribution wood poles;
HVDC assets;

Generators;

Operational enhancement & reliability projects; and

N o vk w N e

Underground works.

In the following sub-sections, specific projects and programs within each asset category are assessed and,

where appropriate, proposed reductions are presented.'%

7.1 Advanced Metering Infrastructure

MH proposes implementing an AMI program with a total cost of $679.0M, 3% with a plan to deploy
approximately 608,000 smart meters over 44 months beginning in FY2027/28.3” The Capgemini AMI business
case projects a Net Present Value (“NPV”) of $352M (in 2024S) over 20 years, based on benefits such as
automated meter reading, demand response, and conservation voltage reduction.'3® Table 6 summarizes MH’s

proposed capital expenditures for AMI projects over the FY2026 to FY2035 planning horizon.

Table 6: MH Proposed Capital Expenditures — AMI ($M)*3°
Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Smart Grid (Electric) 0.0 0.0 0.6 3.9 113 | 525 | 516 | 449 | 356 | 19.2

As discussed in Section 3, MH’s revenue composition is shifting, with decreased reliance on export markets
expected in the future. Extra-provincial revenues declined from 2023 to 2024, and this trend is expected to
continue as firm export contracts expire. Shifts in revenue reliance and declining export contributions increase
the need to scrutinize projected AMI benefits, which appear overstated in the provided business case due to

dependencies on undeployed systems and unproven programs.

134 Exhibit MH-1, Appendix 6.2, Section 3.2.1, p. A1-14.

135 Midgard’s analysis converts proposed capital expenditures to real 2025 dollars using Consumer Price Index (“CPI”) metrics provided in MH’s
application. Tables and figures in the following sub-sections are presented in nominal dollars to maintain consistency with MH's filing.

136 Exhibit MH-1, Appendix 6.4, Attachment 1, Table 4, p. 15.
137 Exhibit MH-1, Appendix 6.4, Section 1.3.3, p. 17, |. 12-15.
138 Exhibit MH-1, Appendix 6.4, Attachment 1, Table 4, p. 15.

139 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, p. 3 of 6.
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For example, the Advanced Distribution Management System (“ADMS”)** is not yet implemented, lacks an
approved budget, and requires additional undisclosed costs, yet claimed AMI benefits are contingent upon

ADMS implementation. Capgemini states:

“Manitoba Hydro must upgrade its OMS to ADMS with current vendor (or tightly integrate if different
vendors), enhance its GIS to fully support the impedance model of its ADMS, maintain all three at most
current version, and perform daily updates to the “as-operated view” of its connectivity / impedance

model for each distribution circuit.” 14

Additionally, Capgemini’s report assumes significant Demand Response (“DR”) benefits (5209.3M in 2024$),4
but these rely on AMI data and future program development that are not yet in place. The projected DR
benefits are conditional on AMI enablement and future program design, suggesting they may be overstated in

the current business case. Capgemini states:

“While DR programs can run without AMI data in the short term, having information about the effects
of individual customer participation (rather than just aggregated numbers) is critical for accurate
customer compensation, more reliable grid planning, and the development of targeted programs that

increase customer satisfaction, cost efficiencies, and event participation.” 143

From a ratepayer perspective, customer survey data further suggests that AMI benefits may be overstated.
Social permission and service experience metrics (see Figure 3) show ratepayer satisfaction is already above
historical averages in several relevant categories. Table 7 links survey-based satisfaction metrics to relevant

AMI benefit categories and present-value estimates.

Table 7: Customer Satisfaction Metrics Mapped to AMI Integrated Benefits'?414>

Affected Integrated Benefit (2024$) Survey Metric
Outage Identification ($56.7M) The Q2 average (7.33) and annual average (7.31) are above
Proactive Outage Notification ($1.9M) the five-year range (6.49—6.83), indicating improved

satisfaction. However, surveys show limited demand for

proactive outage identification, reducing the perceived value

of AMI features in this area.

140 system of software applications that support the operation and advanced control of MH’s electric distribution system.
141 Exhibit MH-1, Appendix 6.4, Attachment 1, Service Restoration (E12), p. 126 of 172.

142 Exhibit MH-1, Appendix 6.4, Attachment 1, Table 4, p. 15 of 172. $209.3M in 2024S.

143 Manitoba Hydro Response to COALITION/MH 1-102(a), p. 2 of 2.

144 Exhibit MH-1, Appendix 6.4, Attachment 1, Table 4, p. 15.

145 Exhibit MH-1, Tab 9, MFR 1, Attachment 1, p. 35.
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Affected Integrated Benefit (2024S) Survey Metric
Automated Meter Reads ($121.5M) Readability scores (Q2 average: 8.15; annual: 8.18) are above
Midcycle Forecasting ($10.7M) the historical range (7.87-8.07), and accuracy scores (Q2:
Energy Use Info ($8.2M) 8.20; annual: 8.09) are within range (8.06—8.26). High existing
Consumer Load Disaggregation ($7.9M) satisfaction suggests AMI's additional features (e.g., detailed

usage data) offer minimal incremental value.

Service Restoration ($97.6M) Q2 average (7.76) and annual average (7.93) are above the
five-year range (7.43-7.67), showing improved ratepayer
perceptions based on non-AMI technology. As a result, AMI’s
stated value may be overstated in this area because MH is

already satisfying ratepayer needs in this area.

Based on Table 7, it appears that the benefits attributed by Capgemini are not desired by ratepayers.
Accordingly, these $304.5M in claimed benefits would only need to be reduced by $67.9M%6 for a 5-year

deferral to be in the best interest of ratepayers.

Beyond overstated benefits, assumptions in the AMI analysis regarding opt-out rates raise additional concerns
about equitable access and the distribution of operational impacts across ratepayers. The Capgemini analysis
assumes a 2 percent opt-out rate without Manitoba-specific validation, raising concerns about inequitable

access in remote areas and potential job losses for meter readers:

“As part of the Business Case, consideration was given for customers that may choose to opt out of an
AMI meter. Manitoba Hydro will need to further determine an opt-out policy in future stages of the
AMI Program, but for the purposes of this business case a 2% opt-out rate was assumed. If an opt-out

policy is established, opt-out customers may still require meter read visits (staff/vehicle/gasoline).” **’

Higher opt-out levels in remote or Indigenous communities could require continued manual meter reading,
which would limit efficiency gains and increase operational costs. Similarly, workforce reductions projected in

the business case may not materialize if meter reading functions must be retained.

Midgard acknowledges that peer comparators (BC Hydro and Hydro-Québec) have demonstrated that AMI

deployments can be completed successfully,**® but MH has not provided mitigation strategies for supply chain

146 Manitoba Hydro Response to COALITION/MH-100(d), p. 4 of 4. NPV of $424.0M (start year 2028) minus NPV of $356.1M (start year 2033)
equals $67.9M.

147 Exhibit MH-1, Appendix 6.4, Attachment 1, p. 85 of 172.

148 Manitoba Hydro Response to GSS-GSM/MH 1I-17(a), p. 3 of 5. BC Hydro deployed 1.93 million meters over 1.5 years. Hydro-Québec deployed
3.8 million meters over 4.5 years.
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and labour risks common in these projects. Beyond peer comparisons, the condition and ability to perform

seal extensions for MH’s existing meters further weakens the case for immediate deployment. MH states that:

“The average service life of existing electric meters, including typical seal life extensions, is
approximately 20 years. This estimate aligns with Measurement Canada’s statistical sampling policies,

2

which may allow for seal life extensions of up to 30 years, depending on meter type and performance.”

149

A seal life extension indicates that AMI deferral is feasible without compromising system reliability, and that
early meter replacement risks unnecessary capital spending. Moreover, the Capgemini benefits analysis
assumes that MH’s current meter technology remains in place over the entire 20-year period, an approach that

is unlikely to be realized in practice.
Finally, MH has not prepared a CVF analysis for the proposed AMI project:

“Manitoba Hydro is currently in the process of preparing a Capital Investment Concept (“CIC”) which

will include the CVF value measures. As a result, this information is not yet available.” *>°

Without a CVF analysis, the AMI project cannot be objectively compared against other proposed capital
investments. These factors support deferring AMI until MH produces a Manitoba-specific business case

addressing integration risks, equity considerations, and uncertain long-term ratepayer value.

Accordingly, Midgard recommends a 5-year implementation deferral, limiting any near-term spending to
planning and pilot projects while prioritizing higher-value non-AMI capital investments, and capital
expenditures that have better alignment with ratepayer desires. Table 8 presents the consolidated adjusted
capital plan for AMI related projects, comparing the original budget, Midgard’s proposed reductions, and
resulting adjusted values for FY2026 to FY2035.

Table 8: Consolidated Adjusted Capital Plan — AMI ($M)*5!
Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 FY34 | FY35

Original Capital Budget 0.0 0.0 0.6 3.9 11.3 525 | 516 | 449 35.6 | 19.2
Adjusted Capital Budget | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 3.9 11.3
Delta - - (0.6) | (3.9) | (11.3) | (52.5) | (51.6) | (44.3) | (31.7) | (7.9)

149 Manitoba Hydro Response to COALITION/MH 11-46, p. 1 of 1.
150 Manitoba Hydro Response to COALTION/MH 1-98(d), p. 3 of 3.

151 For supporting calculations, please refer to P0781-D026-MDL-R02-EXT - CAPEX Workbook.xlsx, submitted with this report.
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7.2 Medium-voltage Switchgear

MV switchgear consists of circuit breakers, switches, protection systems, and related components operating at
4 kV to 24 kV, including both air-insulated and gas-insulated equipment. Planned investments for MV
switchgear include increasing the renewal rate from 2.6 to 3.0 units per year to replace 82 units over the next
decade.'™ Table 9 summarizes MH’s proposed capital expenditures for switchgear-related projects over the
FY2026 to FY2035 planning horizon.

Table 9: MH Proposed Capital Expenditures — MV Switchgear ($M)*>3
Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Stations In-Service Equip
4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7
Failures Program

Stations In-Service Equip
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3
Failures Program

Substation Sustainment 0.0 0.0 | 782 | 93.8 | 79.7 | 25.1 | 28.8 | 43.7 | 38.2 | 495

Midgard understands that the Substation Sustainment Program and the Stations In-Service Equipment Failures
Program address related but distinct needs: the Substation Sustainment Program focuses on planned renewals
of aging substation assets, while the Stations In-Service Equipment Failures Program addresses unplanned
breakdowns that require immediate repair.'>* Midgard has no objection to retaining the proposed funding for
the Stations In-Service Equipment Failures Program, which provides flexibility to respond to emergencies as
they arise. But, while these programs provide structured approaches to preventive and reactive maintenance,
MH’s broader capital planning for the MV switchgear asset class does not consistently align planned

investments with actual risk. MH attempts to quantify the potential impact of deferrals, stating:

“An estimate of the additional CVF risk that would arise if the target period for eliminating the MV
switchgear backlog was extended to FY43 is 1,208,924 risk points, where 1 risk point is comparable to
$1,000.” 1%

The quantified risk appears unrealistic given MH planning and risk assessment deficiencies. Assigning 1,208,924
risk points (approximately $1.2B in risk) overstates the actual exposure because the investments themselves

do not align with the risks that require mitigation. Outage reporting further undermines justification, with

152 Exhibit MH-1, Appendix 6.2, Section 3.8, p. A3-31.
153 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, pp. 1, 3-4 of 6.

154 Midgard also acknowledges some replacements may also be required to maintain compliance with Canadian Standards Association (“CSA”)
and Manitoba Electrical Code standards, particularly where aging equipment poses arc-flash or other safety risks.

155 Manitoba Hydro Response to COALITION/MH 1-88, p. 1 of 1.
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classifications such as “mechanical deterioration” ¢ lacking specific root-cause data. MV switchgear failures
are often attributed to “obsolescence” > without direct linkage to outage events, weakening the rationale for

the sustainment program. MH also acknowledges system-level constraints:

“The inability to accurately capture costs at an asset level easily and reliably make these calculations

more time consuming and less accurate.” 8

These deficiencies suggest the proposed budget may not deliver commensurate risk mitigation.
Reprioritization of MV switchgear spending, supported by improved outage classification, refined risk
thresholds, and updated Corporate Value Framework (“CVF”) analysis, is needed to ensure investments align
with safety and reliability outcome targets. Moreover, MH’s proposed Substation Sustainment Program profile
is front-loaded in ways that do not align with the identified risks. As a result, Midgard has adjusted this program

by averaging MH’s proposed capital investment and spreading it evenly over the planning period.

Table 10 presents the consolidated adjusted capital plan for switchgear-related projects, comparing the

original budget, Midgard’s proposed reductions, and resulting adjusted values for FY2026 to FY2035.

Table 10: Consolidated Adjusted Capital Plan — MV Switchgears ($M)*>°
Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Original Capital Budget 5.0 5.1 83.4 | 99.1 85.1 | 30.6 | 344 | 494 | 441 | 555
Adjusted Capital Budget | 5.0 51 | 464 | 474 | 484 | 494 | 505 | 51.5 | 52.6 | 53.7
Delta - - (37.0) | (51.7) | (36.7) | 18.8 | 16.0 | 2.1 8.5 | (1.8)

7.3 Wood Poles

MH’s proposed capital investments in transmission and distribution wood poles warrant examination for

alignment with demonstrated risks and evidence in the record.

7.3.1 Distribution Wood Poles

Table 11 summarizes MH’s proposed capital expenditures for projects related to the treatment of distribution

wood poles over the FY2026 to FY2035 planning horizon.

156 Exhibit MH-1, Appendix 6.2, Section 3.8, p. A3-31.
157 Exhibit MH-1, Appendix 6.2, Section 3.8, p. A3-31.
158 Manitoba Hydro Response to COALITION/MH 1-90(c), p. 4 of 5.

159 For supporting calculations, please refer to P0781-D026-MDL-RO2-EXT - CAPEX Workbook.xlIsx, submitted with this report.
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Table 11: MH Proposed Capital Expenditures — Distribution Wood Poles ($M)*¢°
Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Overhead - Pole & Feeder

27.1 | 27.7 | 28.2 | 28.8 | 29.4 | 30.0 | 30.6 | 31.2 | 31.8 | 324
Replacements

Overhead - IPM Pole Treatment 8.9 9.1 9.3 9.5 9.7 9.9 10.1 | 10.3 | 10.5 | 10.7

161 with most occurring only after

Outages attributed to distribution wood pole failures remain low at 0.2%,
severe groundline rot. The evidentiary record also indicates calibration issues, as MH’s age-based probability
of failure curve peaks at 0.1% at 121 years, compared to peer utilities (e.g., Toronto Hydro’s annual probability
of failure for “Wood Poles” in the worst health condition ranges from 0.18% to 0.33%).12 Renewal targeting is
further constrained by incomplete data, with 31% of poles lacking age information®® and all poles lacking
adequate condition information, presumably because the primary parameter MH is interested in is pole

strength.'%* MH explains this approach as follows:

“Manitoba Hydro does not assign probabilities of failure based on ordinal qualitative condition
categories, but rather determines probability of failure based on in-service age for long-term planning

purposes.” 16

These data limitations extend to sustainment activities. The IPM program inspects and treats approximately
80,000 distribution wood poles on a 12-year cycle.’®® While condition-based assessments and the Integrated
Pole Maintenance (“IPM”) program provide some supporting data,'®” gaps remain in failure modeling and
cause identification. Inspection volumes also vary, averaging approximately 1,400 structures annually with

significant year-to-year fluctuations (+400 structures).'68

Despite these limitations, when reviewed in real dollars (2025S), proposed spending on wood poles is static in
real dollars over the planning period and reasonably consistent with historical levels. This indicates that MH’s

current capital plan already reflects either efficiency gains or recognition that wood poles are lasting longer

160 Manitoba Hydro Response to COALITION/MH 1-62(a), Attachment 1, p. 1 of 6.

161 Manitoba Hydro Response to COALITION/MH I-47(a)(i-xii), p. 3 of 4. MH notes the figures reflect only the primary cause for each outage. Many
outages have multiple contributing causes, and some categories overlap or exclude certain classifications, so the totals do not sum to 100%.

162 COALITION/MH 1-50(a).
163 Exhibit MH-1, Appendix 6.2, Section 3.23, p. A3-67. “Approximately 31% of the distribution wood pole population age is unknown.”

164 Manitoba Hydro Response to COALITION/MH 11-47(b), p. 2 of 2. For wood poles, MH determines replacement needs using condition-based
parameters from inspections, applying criteria defined in CSA 22.3 No. 1.

165 Manitoba Hydro Response to COALITION/MH I-50(a), Attachment 1, p. 5 of 6.
166 Exhibit MH-1, Appendix 6.2, Section 3.23, p. A3-66.
167 Exhibit MH-1, Appendix 6.2, Section 3.23, p. A3-68.

168 Manitoba Hydro Response to COALITION/MH I-76(a-c), Attachment 1, Section 1, p. 1.
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than portrayed in MH’s evidence. On this basis, no reductions to proposed capital spending on distribution
wood poles are recommended, as the planned spending appears sufficient to sustain the program while
addressing identified gaps. Table 12 presents the consolidated adjusted capital plan for projects related to the
replacement and treatment of distribution wood poles, comparing the original budget, Midgard’s proposed

adjusted budget, and the resulting delta for FY2026 to FY2035.

Table 12: Consolidated Adjusted Capital Plan — Distribution Wood Poles ($M)6°
Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Original Capital Budget | 36.0 | 36.8 | 37.5 | 383 | 39.1 | 39.8 | 40.6 | 414 | 423 | 43.1
Adjusted Capital Budget | 36.0 | 36.8 | 37.5 | 383 | 39.1 | 39.8 | 40.6 | 414 | 423 | 43.1
Delta - - - - - - - - - -

7.3.2 Transmission Wood Poles

MH proposes annual capital spending of approximately $5.2M (in 2025S) on transmission wood pole
replacements. Table 22 summarizes MH’s proposed capital expenditures for transmission wood pole projects
over the FY2026 to FY2035 planning horizon.

Table 13: MH Proposed Capital Expenditures — Transmission Wood Poles ($M)7°
Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Transmission Line Wood Pole
5.3 5.4 5.5 5.6 5.7 5.9 6.0 6.1 6.2 6.3
Replacement Program

Although individual transmission wood pole replacements are more costly due to size and structural
requirements (averaging $36,095 per structure) than distribution pole replacements, the lower annual spend
reflects the smaller population of approximately 18,500 transmission structures and the slower rate of

deterioration and longer expected life of transmission poles. MH notes:!’?

“The Transmission Wood Pole Replacement Program spending has been increasing as Integrated Pole
Maintenance (IPM), line-patrol, and climbing inspections discover an increasing number of wood pole
structures requiring refurbishment or replacement. This is mainly driven by the aging asset population.
As such, spending under this program has been increasing, and is projected to increase beyond the

current maximum threshold amount of S4M.” 172

169 For supporting calculations, please refer to P0781-D026-MDL-RO2-EXT - CAPEX Workbook.xlIsx, submitted with this report.
170 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, p. 1 of 6.

171 Manitoba Hydro Response to COALITION/MH |-76(a-c), Attachment 1, Section 3B, p. 6. “A structure replacement unit cost of $36,095/structure
(historical unit cost from 2018 -2022 for 364 structure replacements), was used to estimate future spending.”

172 Manitoba Hydro Response to COALITION/MH 1I-6(a-d), Attachment 2, p. 4 of 7.
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When reviewed in real dollars (2025$), proposed spending on transmission wood poles does indicate a major
increase relative to the last GRA, with higher replacement levels attributable to the aging asset population and
inspection-driven findings rather than scope expansion. Given the smaller fleet size and slower deterioration
rate, current spending levels appear appropriate to sustain the program. No reductions to proposed capital
expenditures are recommended. Table 14 presents the consolidated adjusted capital plan for Transmission
wood pole replacement, comparing the original budget, Midgard’s proposed budget, and resulting adjusted

values for FY2026 to FY2035.

Table 14: Consolidated Adjusted Capital Plan — Transmission Wood Poles ($M)73
Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Original Capital Budget 5.3 5.4 5.5 5.6 5.7 5.9 6.0 6.1 6.2 6.3
Adjusted Capital Budget | 5.3 5.4 5.5 5.6 5.7 5.9 6.0 6.1 6.2 6.3
Delta - - - - - - - - - -

7.4 HVDC System and Converter Station Sustainment

MH’s HVDC system, comprising Bipole | (Completed: 1976; 1,854 MW), Bipole Il (Completed: 1979; 2,000 MW),
and Bipole Il (Completed: 2018; 2,000 MW), delivers approximately 70% of MH's hydraulic generation capacity
from the Lower Nelson River complex.t’* Table 15 summarizes MH’s proposed capital expenditures for various
HVDC and converter station sustainment projects, programs and planning items over the FY2026 to FY2035
planning horizon. Midgard has identified 19 HVDC system investment projects, grouped in Table 15 into HVDC
Reliability, Ground Electrode Replacements, HVDC Reliability Scope Development, HVDC Equipment, Converter
Stations Programs, and the R44H Radisson to Henday 230kV Transmission Line.'”> For the purposes of this
analysis, Midgard considers the Table 15 HVDC Reliability and HVDC Reliability Scope Development capital to
be directly related to the “HVDC Reliability Project” that MH refers to throughout the GRA. The other
investment projects are related to maintaining reliable HVDC operations or mitigating the risk of HVDC asset

failures.17®

Table 15: MH Proposed Capital Expenditures — HVDC and Converter Station Sustainment ($M)*7’
Capital Description FY26 | FY27 | FY28 | FY29 FY30 FY31 FY32 | FY33 | FY34 | FY35

HVDC Reliability 26.2 | 341.4 | 551.7 | 768.9 | 1003.1 | 1122.9 | 690.0 | 492.6 | 522.2 | 553.3

173 For supporting calculations, please refer to P0781-D026-MDL-RO2-EXT - CAPEX Workbook.xIsx, submitted with this report.
174 Exhibit MH-1, Section 6.1.1, p. 7, 1. 27 to p. 8, I. 5.

175 Exhibit MH-1, Appendix 6.4, Figures 1-6, pp. 17-22 of 22. Table 15 groups projects into broader categories to present the scale and timing of
planned capital expenditures in a more accessible format. This aggregation does not imply technical or scheduling uniformity across projects.

176 In the event that MH argues that HVDC Reliability is the sole contributor to the “HVDC Reliability Project” described by MH in its GRA, none of
Midgard’s recommended capital adjustments change, or their justifications change.

177 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, p. 1 of 6.
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Capital Description FY26 | FY27 | FY28 | FY29 | FY30 FY31 | FY32 | FY33 | FY34 | FY35

Electrode
0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacements

HVDC Reliability Scope

4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Development

HVDC Equipment 6.3 18.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Converter Stations
5.0 5.0 59.3 43.2 55.4 71.3 63.5 53.2 73.6 65.1
Programs

R44H Radisson to

Henday 230 kV T-Line

50.2 | 40.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

MH primarily justifies its substantial planned Bipole | and Bipole Il investments on the difficulty of operating
and maintaining aging converter equipment,'’® with a supporting driver being the risk of export revenue loss
due to converter outages. MH has not provided sufficient evidence that converter outages are expected

present a significant risk to either service reliability or energy supply for domestic customers.

7.4.1 Outage History and Reliability Assessment

MH evidence shows that the risks posed by the aging HVDC converter equipment primarily involve the financial
consequences of lost export revenue caused by bottled generation, with any associated domestic reliability

risks largely mitigated by system redundancy and external interties. As MH notes:

“The financial impact includes lost market opportunity due to increased losses combined with direct
cost of Manitoba Hydro using the Capacity Reserve Sharing Group (“CRSG”) for emergency imports...
Limiting the representation of bottled energy costs in this manner can significantly underestimate

HVDC outage cost estimates.” 17°

Capacity Reserve Sharing Group (“CRSG”) records show that the direct costs to MH of procuring contingency
reserves during recent HVDC outages were negligible, totaling only tens of thousands of dollars, with no
evidence of material reliability impacts to domestic customers.'8° These historical CRSG records demonstrate

that domestic reliability has been largely unaffected by Bipole outages.

MH confirms that single Bipole failures pose little risk of load loss given mitigations currently in place:

178 Exhibit MH-1, Appendix 6.1, Section 1, Figure 3, p. 7. “Focus on the system rather than the individual asset.”
179 Manitoba Hydro Response to PUB/MH I-63(b), p. 2 of 4.

180 Manitoba Hydro Response to COALITION/MH I-71(h), pp. 4-6 of 6. CRSG data shows that between May 2023 and May 2024, MH incurred only
$28,850 USD in contingency reserve costs, limited to events at Radisson Pole 2 and Dorsey Pole 2.
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"Excluding load curtailed while exercising the Curtailable Rates Program, there has been no unserved
Manitoba Load due to an HVDC outage since 2020/21. Major HVDC outages have been managed
through a combination of Contingency Reserve Sharing deployments, Curtailable Rate Program
curtailment, curtailment of Manitoba Hydro’s contracts, curtailment of non-firm energy exports,

and/or purchases of non-firm energy in the Day Ahead and Real Time market.” 18

Against this backdrop of little financial loss and no material domestic reliability impacts, MH’s proposed HVDC
Reliability Project focuses on replacing the existing Bipole | and Il converters with digital technology, based on

the assertion that conversion is necessary. MH itself has acknowledged risks associated with the conversion:

"...the availability and ability of skilled vendors to perform the optimal scope of work identified for

these assets due to a potentially necessary technology conversion...” 18

In addition, the need for the proposed converter renewals was not characterized as pressing or urgent in the
prior GRA proceeding, so the suddenly increased urgency of the HVDC project need is surprising, especially in
consideration of the magnitude of the proposed associated capital spending (which in order of magnitude is
similar to the Keeyask Generating Station project). HVDC Bipole | & Il converter risks and the proposed scope
of mitigation work that has arisen since the last GRA may be partly attributable to maturity-related limitations
in MH’s asset management and risk management processes, where minor changes in input data (e.g. OEL

estimates) may produce large variations in recommended capital spending.

MH’s justification for rapidly advancing the Bipole | and Bipole Il technology conversion relies heavily on the
operational benefits of transitioning from existing analog-based systems to digital technology with enhanced

automation diagnostics, and vendor support. As MH states:

“With new technology comes more advanced diagnostic, automation, and remote monitoring
capabilities and reduce the demand on O&M staff. BPI and BPIl are mostly analog control and
protection systems which are complex, lack of redundancy and limited alarm information make trouble

shooting time consuming and further strain limited resource availability.” 1%

Although improved automation, diagnostic and vendor support are laudable benefits, by themselves they do
not justify nearly $7B in incremental capital spending. And despite these benefit claims, historical performance
data shows that outages on Bipole | and Il have not materially affected domestic customers in recent years. As

noted previously, there has been no unserved Manitoba Load due to a forced HVDC subsystem outage since

181 Manitoba Hydro Response to PUB/MH I-63(c), p. 3 of 4.
182 Exhibit MH-1, Appendix 6.2, Section 3.1.7, p. A3-53.

183 COALITION/MH 1-72(d)(iv), p. 6 of 7.
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2020/21. Impacts have been managed through contingency reserves, imports, and curtailments of MH’s

contracts and non-firm energy exports.®*

MH provided detailed outage data for the Bipole I, Il & Il converter subsystems from 1999 to 2025. Figure 16

summarizes outage duration data (hours) for each Bipole converter subsystem by station.

Figure 16: Outage Duration by Bipole Converter Subsystem (Hours)8>

14000.000
’g 12000.000
< 10000.000
ey
< 8000.000
C
2 6000.000
©
S 4000.000
&)
2000.000
Dorsey Radisson Henday Riel ee\::i no
Bipole | 12591.380 6878.702 0.000 0.000 0.000
H Bipole Il 1451.401 0.000 617.098 0.000 0.000
H Bipole Il 0.000 0.000 0.000 59.468 26.417

The greatest proportion of Bipole | converter equipment outages are associated with the southern Dorsey
station, with approximately 82% of the Bipole | Dorsey station outage hours since July 1999 being associated
with valve group 11 outages and dominated by a single extended outage to Dorsey valve group 11 that ran
from July 1999 to March 2000.1% Figure 17 illustrates the duration of valve group outages for the Dorsey and

Henday stations across six (6) valve groups.

184 Manitoba Hydro Response to PUB/MH I-63(c), p. 3 of 4.

185 Manitoba Hydro Response to COALITION/MH 11-15(c), pp. 5-11 of 12. For supporting calculations, please refer to P0781-D029-MDL-RO0-EXT -
Bipole Data Workbook.xIsx, submitted with this report.

186 Manitoba Hydro Response to COALITION/MH 11-15(c), p. 5 of 12.
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Figure 17: Bipole | Valge Group Outages by Station?®’
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Other than the 1990/2000 outage, Bipole | equipment outages have largely been concentrated in two distinct

time periods, the first running from 2009 to 2012, and the second from 2020 to 2023. Figure 18 displays the

total duration of outages per year for the Dorsey and Radisson stations.
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Figure 18: Bipole | Total Outage Duration by Station per Year!®®
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187 Manitoba Hydro Response to COALITION/MH 11-15(c), pp. 5-11 of 12. For supporting calculations, please refer to P0781-D029-MDL-RO0-EXT -
Bipole Data Workbook.xlsx, submitted with this report.

188 Manitoba Hydro Response to COALITION/MH 11-15(c), pp. 5-11 of 12. For supporting calculations, please refer to P0781-D029-MDL-RO0-EXT -
Bipole Data Workbook.xlIsx, submitted with this report.
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The durations of the most recent outage cluster are longer than the earlier cluster and are more evenly
distributed between the Radisson and Dorsey converter stations, but Dorsey valve group 11 continues to be a

major contributor to both count and duration for Bipole | outages.

Per Figure 16 above, cumulative Bipole Il outage durations since 2000 (2,068 hours) are an order of magnitude
shorter than those of Bipole | (19,470 hours), dominated by cumulative outage durations at Dorsey (1,451
hours) versus Henday (617 hours). Like Bipole I, the Bipole Il outages can be grouped into three relatively
distinct periods, with an early cluster in 2000 & 2001, a second cluster from 2006 to 2010, and a single long
duration outage 2018, with a few relatively short duration outages scattered between these periods. Since
2018, Bipole Il availability has been excellent, with 59 outage hours out of a total duration of 52,560 elapsed
hour from 2019 to 2024. Figure 19 displays the total duration of outages per year for the Dorsey and Radisson

stations for Bipole Il.

Figure 19: Bipole Il Total Outage Duration by Station per Year!8®
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MH'’s proposal to urgently begin Bipole Il converter technology replacement work during the upcoming rate
period, with forecast capital spending of approximately $341M in 2027 and $552M in 2028, appears to be
unjustified given the ongoing reliable performance of Bipole Il, especially considering the minimal financial

consequences and negligible system reliability impacts caused by converter equipment outages.

Looking at MH’s common bus load-duration evidence provides insight into why MH must so seldom lean on

full Bipole capability to serve load. Specifically, the 2023-24 Common-Bus Load Duration Curve (Figure 20)

189 Manitoba Hydro Response to COALITION/MH 11-15(c), pp. 5-11 of 12. For supporting calculations, please refer to P0781-D029-MDL-RO0-EXT -
Bipole Data Workbook.xIsx, submitted with this report.

190 Manitoba Hydro Response to COALITION/MH 1-62a, Attachment 1, p. 1 of 6. “HVDC Reliability*” line item.
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shows load above 4,000 MW for just 55 hours'®! and above 4,300 MW for only one hour all year,**> meaning
that system peaks are short lived compared to the 8760 hours in a year, and therefore significantly less likely

to coincide with an HVDC pole outage.
Figure 20: Common bus Load Duration curve 2023-24%
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Consequently, even if a Bipole was forced out of service, the resulting financial cost to MH would be minor
compared to the proposed HVDC capital program cost, because MH can employ “a combination of Contingency
Reserve Sharing deployments, Curtailable Rate Program curtailment, curtailment of Manitoba Hydro’s
contracts, curtailment of non-firm energy exports, and/or purchases of non-firm energy in the Day Ahead and

Real Time market” °* for a short period of time.
Looking specifically at the loss of domestic load, MH states:

“Loss of domestic load serving ability depends on the load, the availability of the remaining AC

connected generation and the availability of energy for import in the MISO market.” 1%

191 Manitoba Hydro Response to COALITION/MH 1-143(a-b), Attachment 2 (Revised), p. 28.

192 Manitoba Hydro Response to COALITION/MH I-143(a-b), Attachment 2 (Revised), Table 2.1, p. 16. Coincident Peak Load = 4,307 MW.
193 Manitoba Hydro Response to COALITION/MH 1-143(a-b), Attachment 2 (Revised), Figure 5.1, p. 28.

194 Manitoba Hydro Response to COALITION/MH 1-71(g), p. 3 of 6.

195 Manitoba Hydro Response to COALITION/MH I-71(e), p. 5 of 7.

Page 74



N o o bW N R

0o

10

11

12

13
14
15

16
17
18

Midgard Consulting Inc 530-1130 West Pender St.
‘ MIDGARD +1 (604) 298 4997 Vancouver BC, Canada

CONSULTING midgard-consulting.com V6E 4A4

When queried about the summer and winter peak firm load serving capability MH provided Figure 21 and
Figure 22. In those two (2) figures, MH has provided the Peak Net Load (the dark blue line) to be served
considering a 12% Planning Reserve Margin. In the event of a Bipole failure, that the 12% Planning Reserve
Margin is intended to be available to serve load. Therefore, the Peak Net Load is conservative and overstating
the actual load by the amount of the 12% Planning Reserve Margin. Moreover, the figures do not account for
non-firm resources such as purchases of non-firm energy in the Day Ahead and Real Time market, both of

which improve MH’s real time supply position to meet short duration system peaks.

Accordingly, Figure 21 shows that in the summer MH has adequate load serving capability throughout the
entire 2025 to 2040 period, in particular from 2030 onwards after which firm export obligations decline and

MH has sufficient peak firm load serving capacity to manage complete failures of both Bipole | and Bipole II.

Figure 21: Manitoba Hydro Summer Peak Firm Load Serving Capability°®

Manitoba Hydro Summer Peak Firm Load Serving Capability
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——-Summer Peak Firm Supply (Resources Available to Serve Load without Bipole Il) -Includes import where firm contract exists

Similarly, Figure 22 shows that in the winter MH is expected to have adequate load serving capability
throughout the entire 2025 to 2040 period with a Bipole failure because failure timings may not coincide with

the few hours of peak load and non-firm resources may be available:

“The shortfalls illustrated above would not necessarily result in load shedding in Manitoba. If firm load
is less than expected or if neighbouring systems have excess capacity at the time, firm load may be able

to be served.” %7

19 Manitoba Hydro Response to COALITION/MH I-71(e), p. 6 of 7.

197 Manitoba Hydro Response to COALITION/MH I-71(e), p. 7 of 7.
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Figure 22: Manitoba Hydro Winter Peak Firm Load Serving Capability®®

Manitoba Hydro Winter Peak Firm Load Serving Capability
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In summary, MH has the system capability to serve firm load in the event of Bipole failures because in real time
MH can utilize its firm and non-firm contingency resources which are “a combination of Contingency Reserve
Sharing deployments, Curtailable Rate Program curtailment, curtailment of Manitoba Hydro’s contracts,
curtailment of non-firm energy exports, and/or purchases of non-firm energy in the Day Ahead and Real Time

market.” 1%°

As a result, the evidence shows that MH’s bulk transmission system (combined AC and DC) retains adequate
redundancy to manage domestic reliability risks. Evidence has not been provided to demonstrate any expected
significant deterioration in transmission system reliability, especially considering that firm export contract
volumes are forecast to decline and MH can opportunistically import electricity in times of need. With reduced
export commitments that would otherwise obligate the HVDC system to serve export commitments, and
commensurately reduced export-related cost risks, MH should be able operate the HVDC system “closer to the
edge” while still providing multiple layers of bulk transmission system redundancy to reliably serve forecast
domestic load growth. As a result of freeing the HVDC system from the need to service export obligations,
deferring HVDC investment and operating the HVDC “closer to the edge” would partly mitigate concerns that
domestic customers will have to bear the cost of HVDC investments originally made to support exports, and

enable domestic customers to extract value from well-depreciated assets that meet their reliability needs.

198 Manitoba Hydro Response to COALITION/MH I-71(e), p. 6 of 7.

199 Manitoba Hydro Response to COALITION/MH 1-71(g), p. 3 of 6.
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Taken together, the evidence suggests that while wholesale HVDC converter technology replacements may
ultimately prove necessary in the future, MH evidence does not demonstrate that such upgrades are urgently
needed soon. Domestic reliability has remained stable, and export obligations will continue to reduce as firm
contracts fall off. The proposed “HVDC Reliability Project” therefore risks misallocating substantial capital away
from developing a diversified portfolio of projects that would provide better ratepayer value through a more

balanced long-term risk management approach across all MH business divisions. MH has acknowledged that:

"Reversing the trends of increasing risk and decreasing performance cannot happen in a single year, or

even a five-year horizon, but rather requires a continuous long-term commitment to sustainment." 2%

Notwithstanding Midgard’s concerns about the “HVDC Reliability Project” as a whole, specific HVDC related
investments are meritorious. Specifically, the electrode replacements proposed as part of the HVDC system
renewal present a targeted investment that provides immediate domestic (and export) benefits. Renewal of
the electrode facilities will directly and cost-effectively support system reliability by enabling monopole
operation during single-pole outages to either the Bipole | or Il converters, thus mitigating reliability risks
without the broader uncertainties and potentially significantly higher capital costs associated with
implementing full converter technology upgrades for both bipoles. As MH notes regarding the electrode

facilities:

"...this asset population carries risk in its ability to mitigate the impact of HVDC converter outages by

enabling monopole operation of the HVDC transmission lines." 201

Similarly, the R44H Radisson to Henday 230 kV transmission line is also meritorious because it directly reduces

the consequence of HVDC outage:

“..the new transmission line will improve transmission reliability by increasing the transfer capacity
from Bipole | in the event of failures, as well as the outages required for the future work planned on

the HVDC system (i.e., HVDC Sustainment).” 2%

In summary, domestic reliability has remained stable, multiple layers of bulk transmission redundancy continue
to mitigate the reliability risks associated with HVDC equipment outages, and firm export-related risk exposure
is declining. While upgrading of HVDC converter assets may be necessary at some point in the future, current
conditions do not justify the scale or urgency of the proposed project scope. A more prudent approach would
prioritize targeted lower-cost investments, such as electrode replacements, that provide clear and immediate

reliability value for domestic customers while allowing longer-term planning for converter renewals and

200 Exhibit MH-1, Appendix 6.2, Section 2, p. 18.
201 Exhibit MH-1, Appendix 6.2, Section 2.1.1, p. 25.

202 Exhibit MH-1, Appendix 6.4, Section 1.2.4, p. 7, |. 22-25.
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potential technology changes to be better grounded in evidence-based, risk-driven analysis with associated

higher quality cost estimates.

7.4.2 HVDC Cost Estimate Uncertainty

MH's preliminary cost estimate for the HVDC Reliability Project totals approximately $6.8B over the period
from 2022 to 2037, with the conceptual scope involving complete converter technology replacements (e.g.,
valves, controls, and protection systems) for the northern (Radisson & Henday) and southern (Dorsey) Bipole |
and Il converter stations.?’®> MH characterizes the $6.8B capital cost as an early, high-level Class 10 estimate,?®*

prepared for budgeting purposes with scope and methods to be developed at a future date:

“..the preliminary estimated cost of 56.8B for the HVDC Reliability Project is a class 10 estimate. It is
expected that the estimate will change as the scope becomes better defined. Class 10 estimates are
early, high-level estimates based on conceptual assumptions, used for budgeting future needs when

scope and methods remain to be developed.” 2%

This Class 10 estimate classification raises questions about the level of project definition and final cost to be
borne by ratepayers. The project scope identifies complete converter technology replacements at Radisson,

Henday, and Dorsey based upon a conceptual estimate. AACE guidance states that:

“This type of estimate is highly conceptual, with limited scope definition, and often based on parametric
or analogous assumptions. Specific engineering information and project development details are

typically lacking, even more so than for a Class 5 estimate.” 2°°

By contrast, projects with defined locations and targeted assets would normally be expected to advance to a
Class 5 or better estimate, as these classes are intended for near-term delivery where scope and project
definition exist. AACE states that these early Class 10 estimates should not apply the typical Class 5 accuracy
band (e.g., -20%/+50% to -30%/+100%) because scope/future risk is extremely high and not quantifiable in a

meaningful way. The guidance notes that:

“The term Class 10 is specifically used to distinguish these long-range estimates from the relatively
short time-frame Class 5 through Class 1 capital cost estimates... and to indicate the order-of-

magnitude difference in potential expected estimate accuracy due to the infrequent updates for scope

203 Midgard notes that MH’s capital investment concept, provided in response to PUB/MH |-64(a-d) (Attachment 1) appears incomplete, as it does
not identify the full $6.8B cost or the supporting CVF portfolio. If this represents the extent of MH’s materials in support of the HVDC Reliability
Project, both scope and cost remain highly uncertain and subject to change as planning advances.

204 AACE International Recommended Practice 111R-20 “Estimating for Long-Range Planning — As Applied for the Public Sector".
205 Manitoba Hydro Response to PUB/MH 1-64(b), p. 2 of 3.

206 AACE International Recommended Practice 111R-20, Section 2.1.
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and technology. Unclassified (or Class 10) estimates are not associated with indicated expected

accuracy ranges.” 207

Further, AACE guidance indicates that every long-range Class 10 estimate should be accompanied by a

documented Basis of Estimate (“BOE”):

“AACE RP 34R-05 defines a well-prepared BOE as documenting the project scope and providing
historical relationships throughout the project life cycle. Given the long-term planning horizon that the
public sector experiences, varied estimating providers, and project stakeholders during an extended
project life cycle, a well- prepared BOE is critical at each step-in communicating costs and change. Every
long-range planning Unclassified / Class 10 conceptual estimate must clearly be able to "tell the story"
of its represented scope, including the cost basis, planning basis, assumptions, exclusions, and

exceptions.” 2% [footnote omitted]

Midgard is unaware of a BOE having been provided for the proposed HVDC Reliability Project, which limits
stakeholders’ ability to assess the connection between the estimate and the project scope it is intended to

represent. AACE guidance emphasizes that limitations must be explicitly communicated:

“At this early stage, there is no explicit substance to the means and methods of delivery or how exactly

such a need would be fulfilled, only that the need exists and must eventually be satisfied.” %

Identifying the $6.8B HVDC Reliability Project estimate as Class 10%1° indicates that final actual project costs
may escalate well beyond +100% above that value as project scope, technology, implementation strategy,
resource limitations and regulatory requirements evolve. While the proposed $920M of capital spending on
this project in the current Test Period?*! represents only a portion of the overall $6.8B estimate, it signals that
a commitment to full Bipole | and Il technology conversion may be effectively locked in before the next GRA,
even if subsequent technical and risk analysis demonstrates that the conversion is less urgent than MH

currently anticipates, or the costs significantly higher.

7.4.3 Proposed Capital Reductions

Midgard recommends that the proposed Test Period spending of $920M for the HVDC Reliability Project be
largely deferred beyond the Test Period, with Bipole Il converter replacement deferred three years and Bipole

| replacement deferred six years. HVDC scope development spending should be retained to enable continued

207 AACE International Recommended Practice 111R-20, Section 4.
208 AACE International Recommended Practice 111R-20, Section 3.2.
209 AACE International Recommended Practice 111R-20, Section 2.1.
210 Exhibit MH-1, Appendix 6.4, Section 1.3.2, p. 16, |. 4.

211 Manitoba Hydro Response to COALITION/MH I-62a, Attachment 1, p. 1 of 6. “HVDC Reliability*” line item.
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refinement of the existing Class 10 estimate and progression towards a Class 5 (or better) cost estimate.
Converter Station Programs, Other HVDC Equipment Sustainment (disconnects, spares, arrester
replacements), and HVDC Transformer investments are supported, recognizing the long procurement lead

times and reliance on spares availability to manage operational risks associated with the current Bipole assets:

“Manufacturers have only one or two manufacturing facilities that can produce only a limited number

of these transformers resulting in seven or more years to procure a unit due to backlog orders.” 2

Furthermore, as discussed previously, electrode replacements should proceed immediately to preserve
monopole operating capability during outages?'3, and the R44H Radisson to Henday 230 kV transmission line

should proceed as planned to reduce the consequence of HVDC converter pole outages.

Accordingly, for FY2026 to F2035, Table 16 shows the adjusted capital budget for the HVDC and converter

station sustainment, and Table 17 presents the consolidated adjusted capital plan and the resulting delta.

Table 16: Adjusted Capital Budget — HVDC and Converter Station Sustainment (SM)?*
Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

HVDC Reliability 0.0 0.0 0.0 | 583.8 | 596.0 | 608.5 | 621.3 | 6344 | 0.0 | 661.3

Electrode
0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacements

HVDC Reliability Scope

4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Development

HVDC Equipment 6.3 18.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Converter Stations
5.0 5.0 59.3 43.2 55.4 71.3 63.5 53.2 73.6 65.1
Programs

R44H Radisson to

Henday 230 kV T-Line

50.2 | 40.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 17: Consolidated Adjusted Capital Plan — HVDC and Converter Station Sustainment ($M)?>
Description FY26 FY27 FY28 FY29 FY30 FY31 FY32 | FY33 FY34 FY35

Original Capital
92.5 | 405.7 | 611.1 | 812.1 | 1058.5 | 1194.2 | 753.5 | 545.9 | 595.9 | 618.4

Budget

212 Manitoba Hydro Response to COALITION/MH 11-15(a), p. 2 of 12. Manufacturing lead times exceed seven years due to global demand for new
HVDC projects.

213 Exhibit MH-1, Appendix 6.2, Section 2.1.1, p. 25.
214 For supporting calculations, please refer to P0781-D026-MDL-R02-EXT - CAPEX Workbook.xIsx, submitted with this report.

215 For supporting calculations, please refer to P0781-D026-MDL-R02-EXT - CAPEX Workbook.xIsx, submitted with this report.
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Description FY26 FY27 FY28 FY29 FY30 FY31 FY32 | FY33 | FY34 | FY35
Adjusted

66.3 64.2 59.5 627.0 651.4 | 679.8 | 684.8 | 687.6 | 73.6 | 726.4
Capital Budget

Delta (26.2) | (341.4) | (551.7) | (185.1) | (407.1) | (514.4) | (68.6) | 141.7 | (522.2) | 108.0

7.5 Generators

Table 18 groups 32 generation capital expenditures across multiple stations planned for the FY2026 to FY2035
planning horizon?'%-217 MH’s risk assessment and project prioritization establishing the pacing of these
proposed capital expenditures, which include generator refurbishments, stator overhauls, and exciter and

governor replacements, raises concerns.

Table 18: MH Proposed Capital Expenditures — Generators ($M)?18

Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35
Generator Refurbishments 0.0 0.0 | 23.0 | 70.3 | 108.0 | 70.0 | 47.5 | 50.0 | 81.0 | 82.0
Generation Core Equipment 1.4 1.5 1.5 1.5 1.6 1.6 1.6 1.6 1.7 1.7
Kettle Unit Stator Overhauls

59 | 194 | 247 | 169 | 0.0 0.0 0.0 0.0 0.0 0.0
(With CVF)
Kettle Unit Stator Overhauls

0.0 0.9 4.0 9.6 240 | 248 | 23.0 | 140 | 0.0 0.0
(Without CVF)
Grand Rapids Overhauls 8.3 4.3 2.1 2.9 4.8 103 | 0.0 0.0 0.0 0.0
Limestone Unit Overhauls 3.3 2.0 3.8 2.1 4.2 3.7 4.4 1.0 0.0 0.0

Long Spruce Overhauls (With
CVF)

4.2 15 8.3 6.9 0.0 0.0 0.0 0.0 0.0 0.0

Long Spruce Overhauls
(Without CVF)

Jenpeg Unit 2 Overhauls 0.0 0.0 0.6 0.3 0.6 146 | 26.1 | 149 | 0.0 0.0
Pointe du Bois Unit 1 Overhaul 00 | 03 | 00 | 0.0 0.0 00 | 00O | 00 | 00 | 0.0

0.0 0.0 0.0 0.0 0.0 1.2 3.4 5.6 1.7 0.0

Kelsey Unit 1-7 Generator
00 | 00 | 01 0.0 0.0 00 | 00 | 0.0 | 0.0 | 0.0
Exciter Replacement

Slave Falls Unit 3-6 Exciter
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacement

Exciter Replacements 0.0 0.0 1.1 15 4.3 5.5 7.1 | 171 | 16.0 | 12.7

216 Exhibit MH-1, Appendix 6.4, Figures 1-6, pp. 17-22 of 22.

217 Table 18 groups projects into broader categories to present the scale and timing of planned capital expenditures in a more accessible format.
This aggregation does not imply technical or scheduling uniformity across projects.

218 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, p. 1 of 6.
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Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35
Grand Rapids Units 1-4
Governor & Protection 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Replacements

Governor Replacements 0.0 0.0 0.4 3.4 3.1 3.1 7.1 | 171 | 16.0 | 15.3

Figure 23 illustrates Manitoba Hydro’s planned capital spending profile for generator refurbishments.

Figure 23: MH Proposed Capital Expenditures — Generator Refurbishments ($M)?°

120.0
100.0
80.0

60.0

SM

40.0

20.0

FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 | FY35
Generator Refurbishments 0.0 0.0 0.0 | 23.0 70.3 108.0 70.0 475 50.0 81.0 82.0

MH’s proposed capital spending increases from zero in FY2025, FY2026 and FY2027 to a peak of $108M in
FY2030, before stabilizing in the S47M to $82M range through FY2035. The evidentiary record does not indicate
that these expenditures are grounded upon asset-specific condition assessments but rather highlights asset
turnover objectives. The absence of condition data limits the ability to determine whether the FY2030 spike
reflects actual asset condition based needs or age/schedule-driven assumptions of asset condition. As
discussed previously in Section 6.2, low population count assets such as hydroelectric generating units rely on
asset inspections and asset condition reports to inform maintenance and capital plans (e.g., inspections and
condition assessments determine asset condition, identify faults such as those unexpectedly found in the
Jenpeg Unit 4 rotor, and accordingly enable prudent capital investment planning). Finding an asset condition
issue in one low count asset (e.g., a generation unit) that requires capital investment, does not justify
scheduling similar capital investments for sister assets (e.g., another generation unit in the same powerhouse).

Planning capital investments in low count sister assets should be based upon risks identified via condition

219 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, p. 3 of 6.
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assessments of the subject sister assets. Moreover, the reliance on the CVF and uniform degradation
assumptions, without calibration to observed conditions, risks misstating asset priorities and misallocating

capital.

Figure 24 presents the planned annual spending for Kettle Unit Stator Overhauls. The timing of these overhauls
appears to be driven by high level and/or age based program targets for asset turnover rather than
demonstrated asset condition assessments. It is unlikely seven (7) of the Kettle Stators with an estimated OEL

220

of 60 years??® require back to back condition based investment within a seven (7) year (FY2027 to FY2033)

window. Rather it would be more reasonable to expect that some stators are in worse condition and require
investment, and some stators are in better condition and do not require back to back investment with the

poorer condition stators.

Figure 24: MH Proposed Capital Expenditures — Kettle Unit Stator Overhaul Projects ($M)?*!

35.0
30.0
25.0

20.0

SM

15.0
10.0
5.0

0.0
FY25 FY26 FY27 | FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35

Kettle Unit Stator Overhauls 28.6 5.9 @ 20.3 28.7 26.5 24.0 24.8 23.0 14.0 0.0 0.0

Table 19 illustrates potential concerns with the CVF results for the Kettle overhaul projects by comparing the

estimated capital costs with associated CVF scores and lost generation risks.

Table 19: Generator Overhaul Projects Capital Costs and CVF Risk Valuation???

Capital Cost Lost Generation
Investment Name Total CVF Score CVF Cost
(M) Risk
LS Unit 9 Generator Overhaul 78.1 113,165 (67,527) 180,185
LS Unit 2 Generator Overhaul 51.1 66,962 (39,751) 106,254

220 Exhibit MH-1, Appendix 6.2, Appendix 2025.3, Section 3.1 p. A3-11.

221 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, p. 1 of 6.

222 Manitoba Hydro Response to COALITION/MH I-57, Attachment 1, p. 1 of 1.
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Capital Cost Lost Generation
Investment Name Total CVF Score CVF Cost
(SM) Risk
Kettle Unit 10 Overhaul 45.7 172,847 (34,691) 200,292
Kettle Unit 6 Overhaul 29.0 199,909 (23,171) 215,989
Kettle Unit 7 Overhaul 29.0 151,900 (21,864) 168,155

Normally, it would be expected that successive unit overhauls would substantively reduce residual system risk,
yet the record shows little difference in CVF risk values between the listed projects, and further, no CVF risk
assessments were done for the other Kettle units being overhauled in the FY2027 to FY2033 window?% or Long
Spruce 10. This pattern suggests that consequences may have been paired with probabilities in a manner that
inflates reported risk by combining worst-case unit failure consequences and probabilities with overall
generation facility consequences. If the Kettle Units are evaluated as acting as a group, the lost generation risk
should not be evaluated in terms of a single unit failing alone, but in terms of the entire generating facility

failing to supply required generation.?%

If the entire generation facility is able to supply the required
generation and zero (or minimal) actual production is lost by that facility following a single unit outage, the risk
posed by that unit alone is reduced. Midgard respects that this type of system thinking will makes the work of
capital planners more nuanced, but it will provide a clearer picture of the actual risks posed by a single unit
failure on the ability of an entire facility to deliver electricity, and will align with MH’s stated strategic asset
management objective of focusing on the system rather than the individual asset as discussed previously in

Section 6.3.4.

In summary, the linkage between CVF scores and observed asset conditions for generating units is unclear, and
CVF appears to be evaluated on an asset rather than system basis, thus creating the potential for overstated

risks and misallocated capital.

7.5.1 Hydraulic Generation Availability Factor Projections

In part, MH evaluates the performance and reliability of its generation fleet using weighted metrics that
account for unit size and output capacity. Hydraulic Weighted Availability Factor (“HWAF”) measures the
availability of hydraulic (hydroelectric) generating units, weighted by their relative output capacity (in
megawatts). It indicates the proportion of time these units are available to generate electricity, either running
or ready to run, over a specified period. As such, HWAF is fundamentally an asset focused metric rather than
a system focused metric because the metric presentation does not provide an indication of the proportion of

time the units are required to run to meet system load and values planned outages (e.g. maintenance to keep

223 But presumably if they were done, the Lost Generation Risk would show similar CVF values because MH assesses lost generation risk on an
asset rather than system basis.

224 Or in the case of hydroelectric generators, to pass required water flows through the entire generating facility, the waste byproduct of which
is electricity.
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the units in good condition that would be scheduled at time when there is no negative impact on the system)
the same as unplanned outages (e.g., outages that occur unexpectedly and could negatively impact the

system). Figure 25 illustrates the annual HWAF of MH’s hydraulic generation portfolio for FY2012 to FY2033.

Figure 25: Hydraulic Weighted Availability Factor (HWAF)?%
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Similarly, Hydraulic Weighted Forced Outage Factor (“HWFOF”) is another asset focused metric that measures
the forced (unexpected) outage rate of hydraulic generating units, weighted by their capacity. It quantifies the
proportion of time these units are made unavailable due to unplanned issues, such as equipment failures, with
larger units having a greater weighted impact, but again cannot be viewed in isolation because outage timing
alters the risk of the outage. Figure 26 illustrates the historical and projected trends of the HWFOF of MH’s
hydraulic generation portfolio from FY2012 to FY2034.

225 Manitoba Hydro Response to COALITION/MH I-69(a), p. 3 of 9.
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Figure 26: Hydraulic Weighted Forced Outage Factor (HWFOF)?2¢
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Taking more of a system focus to generation, the primary drivers of changes to HWAF and HWFOF are of
particular interest because they may indicate focused areas of concern rather than persistent system-wide
challenges (or vice versa). Firstly, the HWFOF shown in Figure 26 are not large changes from an absolute, as
opposed to relative, context when viewed from a system perspective. Yes, the HWFOF is forecast to increase,
but for there to be a system impact, the generation outage needs to occur at a time when the generation unit
is necessary to supply demand (e.g., coincident peak), and cannot be adequately mitigated by one of the
previously discussed mitigation measures (i.e., HVDC mitigation measures also apply to generation unit

outages).

Additionally, for low count assets such as hydroelectric generation units, focused areas of concern may be
related to specific facilities or units (e.g., design defects, construction quality control defects), systemic issues
(e.g., inadequate inspection or maintenance practices), or broader issues (e.g., aging demographics correlating
to longer planned outages to perform necessary preventative maintenance and increasing rates of forced

outages).

One illustrative case is the Jenpeg Generating Station (“Jenpeg”), a hydroelectric power plant on the west
channel of the upper Nelson River, where potentially inadequate practices allowed unit-specific issues to
develop undetected. For the Jenpeg rotors, periodic visual and Non-Destructive Testing (“NDT”)) inspections

of the Jenpeg rotors were performed every 10 years, and these inspections were the primary method of

226 Manitoba Hydro Response to COALITION/MH I-69(a), p. 4 of 9.
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detecting rotor cracks.??” Mechanical inspections were also conducted annually, but these annual activities
focused on visible deficiencies such as loose nuts and bolts, debris, corrosion, visually obvious welding cracks,
or other defects, but were not a replacement for dedicated visual and NDT inspections because minor cracks
would likely not be detected during these mechanical inspections.??? The last dedicated visual and NDT rotor
inspection was in August 2014 and no cracks were found at that time.??® Fatigue cracks were recently

discovered in the generator rotors of multiple units, and MH claims

“The root cause of the Jenpeg rotor cracks is a combination of poor layout of structural components on
the rotor, and poor weld quality control during original construction. Both of these conditions were
then exacerbated by changes in the stator’s shape; becoming less circular as the powerhouse ages.
This change in stator shape introduced a new fatigue force on the generator rotor that was not

anticipated in the original design.”?3°

Although this Jenpeg example may highlight broader issues with MH inspection practices (e.g. periodicity
changes as assets age), unit specific design issues, initial construction quality control failures, and facility
specific design defects are not justifications for increased capital spending in response to aging asset

demographics, nor should they be included in broad based asset specific metrics of generation performance.

When the specifically problematic Jenpeg assets are removed from general trend discussions, MH’s HWAF
performance improves materially, with Figure 27 showing that the HWAF without Jenpeg remains above 90%
for the entire planning period, and above recent performance for most of the planning period. Moreover,
while HWAF is projected to decline 3% over ten years, part of that HWAF decline is attributable to longer
planned outages necessary to keep these older units in service. Planned outages pose negligible risk to the
system because they are typically scheduled at times when the generation units are not needed to supply
electricity (e.g. during off-peak demand periods). As a result, with Jenpeg issues being resolved, generation
can be expected to contribute positively to, rather than detracting from, a system performance which (as

discussed previously) is presently acceptable to ratepayers.

227 Manitoba Hydro Response to COALITION/MH I1-31, p. 1 of 2.
228 Manitoba Hydro Response to COALITION/MH II-31, p. 1 of 2.
229 Manitoba Hydro Response to COALITION/MH I1-31, p. 1 of 2.

230 Manitoba Hydro Response to COALITION/MH 1-69(c), p. 4 of 9.

Page 87



O 00 N O 0 b~ W

10
11

12

13
14
15

16

Midgard Consulting Inc 530-1130 West Pender St.
‘ MIDGARD +1 (604) 298 4997 Vancouver BC, Canada

CONSULTING midgard-consulting.com V6E 4A4

Figure 27: Hydraulic Weighted Availability Factor (HWAF) — With and Without Jenpeg?3!
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In summary, conflating asset specific issues that are not indicative of broader population wide trends such as
asset age/condition demographics is potentially misleading. Midgard acknowledges that MH’s generation
asset age/condition demographics are aging, but as stated previously, for low count asset such as hydroelectric
units, actual asset condition assessments should be the primary determinant of capital investment decision
timing, not age-based scheduling. Accordingly, although MH’s changing age/condition asset demographics will
increase the likelihood of forced outages and reduce HWAF, this is normal and acceptable when viewed in the
context that the Jenpeg unit specific issues are being addressed. Specifically, HWAF is forecast to be at or
above a level that positively contributes to a system performance ratepayers currently find acceptable (i.e.,

from a system rather than an asset perspective).

7.5.2 Proposed Capital Reductions

Based upon the above-discussed issues with the generation justifications provided by MH and suggested
alternatives oriented to a system rather than asset focus, Table 20 shows the adjusted FY2026 to F2035 capital

budget for Generators, and Table 21 presents the consolidated adjusted capital plan and the resulting delta.

Table 20: Adjusted Capital Budget — Generators (SM)

Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35
Generator Refurbishments 0.0 0.0 0.0 0.0 0.0 | 245 | 748 | 1149 | 745 | 50.6
Generation Core Equipment 1.4 1.5 1.5 1.5 1.6 1.6 1.6 1.6 1.7 1.7

21 Manitoba Hydro Response to COALITION/MH 1-69(d), p. 6 of 9.
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Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Kettle Unit Stator Overhauls

59 | 194 | 247 | 169 | 0.0 0.0 0.0 0.0 0.0 0.0
(With CVF)
Kettle Unit Stator Overhauls

0.0 0.0 0.0 0.0 0.9 4.3 10.2 | 256 | 264 | 244
(Without CVF)
Grand Rapids Overhauls 0.0 0.0 0.0 8.8 4.6 2.3 3.1 5.1 11.0 | 0.0
Limestone Unit Overhauls 0.0 0.0 0.0 3.5 2.1 4.1 2.2 4.5 39 4.6

Long Spruce Overhauls (With
CVF)

4.2 15 8.3 6.9 0.0 0.0 0.0 0.0 0.0 0.0

Long Spruce Overhauls
(Without CVF)

Jenpeg Unit 2 Overhauls 0.0 0.0 0.0 0.0 0.0 0.6 0.3 0.7 15.6 | 27.7
Pointe du Bois Unit 1 Overhaul 00 | 00| 00O | 00 | 03 | 0.0 | 0.0 0.0 0.0 | 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 3.6

Kelsey Unit 1-7 Generator
0.0 | 0.0 | 0.0 0.0 | 0.0 | 01 0.0 0.0 0.0 | 0.0
Exciter Replacement

Slave Falls Unit 3-6 Exciter
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacement

Exciter Replacements 0.0 0.0 0.0 0.0 0.0 1.2 1.6 4.6 5.9 7.6
Grand Rapids Units 1-4
Governor & Protection 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Replacements

Governor Replacements 0.0 0.0 0.0 0.0 0.0 0.4 3.6 3.3 3.3 7.6

Table 21: Consolidated Adjusted Capital Plan — Generators ($M)?32
Description FY26 | FY27 | FY28 | FY29 FY30 FY31 | FY32 | FY33 | FY34 | FY35

Original Capital Budget | 23.1 | 29.9 | 69.5 | 1154 | 150.6 | 134.8 | 120.1 | 121.4 | 116.3 | 111.7
Adjusted Capital

115 | 224 | 344 37.7 9.6 39.0 97.6 | 160.3 | 143.5 | 127.8
Budget

Delta (11.7) | (7.6) | (35.1) | (77.7) | (141.0) | (95.9) | (22.5) | 38.9 | 27.2 | 16.1

7.6 Operational Enhancement & Reliability Projects

Spending under the Operational Enhancement and Reliability program for rural areas averages $2.1M to $2.3M

annually in FY2026 to FY2028. For Winnipeg, annual allocations of $0.9M to $1.0M in FY2026 to FY2028 are

232 For supporting calculations, please refer to P0781-D026-MDL-R02-EXT - CAPEX Workbook.xIsx, submitted with this report.
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intended to improve urban distribution reliability. Table 22 summarizes MH’s proposed capital expenditures

for operational enhancement and reliability projects over the FY2026 to FY2035 planning horizon.

Table 22: MH Proposed Capital Expenditures — Operational Enhancement & Reliability (SM)?33
Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Operational Enhancement &
2.1 2.2 2.2 2.3 2.3 2.4 2.4 2.5 2.5 2.6
Reliability - Rural

Operational Enhancement &
0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0 1.1

Reliability - Winnipeg

MH provides a high-level view of operational enhancement and reliability initiatives in rural areas and
Winnipeg. The record does not consistently link reliability outcomes to specific failure modes, and program
budgets are justified in broad terms rather than through detailed causal analysis. While these limitations
reduce transparency, the associated spending levels are modest relative to system-wide capital needs and
remain consistent with sustaining baseline performance. On this basis, no reductions in the proposed capital
expenditures are recommended. Table 23 presents the consolidated adjusted capital plan for operational
enhancement and reliability projects, comparing the original capital budget, Midgard’s proposed adjusted
budget (which is identical to the original), and the resulting zero (0) delta for FY2026 to FY2035.

Table 23: Consolidated Adjusted Capital Plan — Generators ($M)?3*
Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Original Capital Budget 3.0 3.1 3.2 3.2 3.3 3.4 3.4 3.5 3.6 3.6
Adjusted Capital Budget | 3.0 3.1 3.2 3.2 3.3 3.4 3.4 3.5 3.6 3.6
Delta - - - - - - - - - -

7.7 Underground Works

MH’s underground distribution programs cover underground cables, civil structures, and padmount
equipment. Table 24 summarizes MH’s proposed capital expenditures for underground works projects over
the FY2026 to FY2035 planning horizon.

Table 24: MH Proposed Capital Expenditures — Underground Works ($M)?35
Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Underground - Cable Injection 4.7 4.8 49 5.0 5.1 5.2 5.3 5.4 5.5 5.6

233 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, p. 1 of 6.
234 For supporting calculations, please refer to P0781-D026-MDL-R02-EXT - CAPEX Workbook.xIsx, submitted with this report.

235 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, p. 1 of 6.
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Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Underground - Cable
7.5 7.7 7.8 8.0 8.1 8.3 8.4 8.6 8.8 9.0
Replacement

Underground - Civil Structures 3.8 3.9 4.0 4.0 4.1 4.2 4.3 4.4 4.5 4.6

Underground - Padmount
1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2
Equipment Replacement

MH’s underground distribution programs attempt to maintain system reliability and manage risks associated
with aging assets. Condition assessment for underground works is more difficult due to their buried nature,
thus limiting the availability of reliable asset-condition data. As a result, planning relies more heavily on
demographics and correlations between asset age and performance than on direct condition indicators.
Additionally, Midgard does not expect underground works to be the first asset population where MH achieves
comprehensive, risk-based prioritization, given the asset condition data constraints relative to other asset

classes.

For these reasons, Midgard recommends no changes to MH’s proposed capital investments for its underground
works projects. Table 25 presents the consolidated adjusted capital plan for projects related to underground
works, comparing the original capital budget, Midgard’s proposed adjusted budget (which is identical), and the
resulting zero (0) delta for FY2026 to FY2035.

Table 25: Consolidated Adjusted Capital Plan — Underground Works ($M)?3©
Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Original Capital Budget 170 | 173 | 177 | 181 | 184 | 188 | 19.2 | 19.6 | 19.9 | 20.3
Adjusted Capital Budget | 17.0 | 17.3 | 17.7 | 18.1 | 18.4 | 188 | 19.2 | 19.6 | 19.9 | 20.3

Delta - - - - - - - - - -

7.8 Proxy Dispatchable Capacity Resource

There is a risk that committing funds to the Proxy Dispatchable Capacity Resource during the current Test
Period may divert resources from more pressing system needs. The Proxy Dispatchable Capacity Resource
project is positioned as a placeholder for meeting potential capacity deficits in 2030/31, with a preliminary cost

estimate of $3.8B through FY2044 based on a conceptual 250 MW simple cycle natural gas turbine.?®” Table 26

236 For supporting calculations, please refer to P0781-D026-MDL-R02-EXT - CAPEX Workbook.xIsx, submitted with this report.

37 Exhibit MH-1, Appendix 6.4, Section 1.3.1.1, p. 14, |. 14-18.
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summarizes MH'’s proposed capital expenditures for underground works projects over the FY2026 to FY2035

planning horizon.

Table 26: MH Proposed Capital Expenditures — Proxy Dispatchable Capacity Resource ($M)?32
Capital Description FY26 | FY27 | FY28 | FY29 | FY30 | FY31 | FY32 | FY33 | FY34 | FY35

Proxy Dispatchable Capacity
0.5 | 17.7 | 16.2 | 376.8 | 743.1 | 1443 | 442 | 0.0 0.0 5.2
Resource

This capacity resource project has not yet been validated through an Integrated Resource Planning (“IRP”)
hearing, which is the appropriate mechanism for confirming resource requirements and timing. MH confirms

this capacity resource project remains conceptual and has not received approval:

“..the Proxy Dispatchable Capacity Resource and HVDC Reliability projects have not yet received
approval. The projects represent future needs and the associated capital expenditures remain
uncertain and have a high degree of variability due to their high-level scopes of work, the complexity

and uniqueness in the electric utility industry, and both the local and global energy needs.” %3°

Proceeding with execution funding in the absence of IRP clarity risks premature commitment and reduces
flexibility to respond to evolving system conditions. Deferring the Proxy Dispatchable Capacity Resource until
approval of MH’s next IRP ensures that planning and investment remains aligned with validated system needs.
Consequently, Midgard recommends deferring the Proxy Capacity Dispatchable Resource to allow for needs

testing in an IRP.

Table 27 presents the consolidated adjusted capital plan for projects related to the Proxy Dispatchable Capacity
Resource, comparing the original budget, Midgard’s proposed deferral, and resulting adjusted values for
FY2026 to FY2035. Midgard recommends retaining limited planning funds of $0.5M in the current Test Period

to allow MH to refine the project scope without overcommitting resources.

Table 27: Consolidated Adjusted Capital Plan — Proxy Dispatchable Capacity Resource ($M)*°
Description FY26 | FY27 | FY28 FY29 FY30 FY31 | FY32 | FY33 | FY34 | FY35

Original Capital Budget 0.5 17.7 16.2 376.8 743.1 | 1443 | 44.2 - - 5.2

Adjusted Capital
- - 0.5 18.5 169 | 392.8 | 774.6 | 150.4 | 46.1 -
Budget

Delta (0.5) | (17.7) | (15.7) | (358.3) | (726.2) | 248.6 | 730.4 | 150.4 | 46.1 | (5.2)

238 Manitoba Hydro Response to COALITION/MH I-62(a), Attachment 1, p. 1 of 6.
239 Manitoba Hydro Response to COALITION/MH I-62(a), p. 2 of 2.

240 For supporting calculations, please refer to P0781-D026-MDL-R02-EXT - CAPEX Workbook.xIsx, submitted with this report.
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8 OPERATING & ADMINISTRATIVE EXPENDITURES (VEGETATION
MANAGEMENT)

There is a risk that MH’s proposed vegetation management O&A expenditures overstates the connection
between spending and reliability outcomes. Table 28 presents MH’s proposed O&A expenditures for

vegetation management, which includes operational expenses and labour charges.

Table 28: MH Proposed Operating & Administrative Expenditures — Vegetation Management ($M)?4!
Description FY22 FY23 FY24 FY25 FY26 FY27 FY28

Total Vegetation
16.2 20.2 24.3 235 31.7 37.6 41.2
Management

MH cites a backlog of $220M ?*? for distribution vegetation management and plans to increase O&A
expenditures from $23.5M in FY2025 to $41.2M in FY2028, but the record provides limited quantitative
evidence linking these expenditures to expected reductions in outages or risk. The proposed O&A expenditures

also do not fully account for trade-offs with related capital projects.

MH observes that, for distribution wood pole replacements and operational spending on vegetation
management, “each activity addresses a different root cause of reliability risk” but “comparative analysis
between these two topics has not been done.”?* Distribution wood pole replacements are budgeted at $83.1M
over the Test Period (see Section 7.3.1) to mitigate reliability risks, yet no evaluation is provided on whether
reallocating some O&A expenditures to proactive vegetation management (for example, targeted removal of

off-Right-of-Way hazard trees) could achieve comparable outcomes at overall lower cost.

Vegetation management issues related to tree contacts are the 2" highest primary cause of distribution system
outages, causing 24.2% of outages (see Table 1 in Section 5.1). Asset management encompasses both capital
investments and O&M budgets, and tree contact is typically classified as an O&A cost driver rather than an
asset condition related capital investment driver. Trees that contact or fall onto transmission and distribution
lines cause outages, in most cases regardless of the asset condition of the affected line components, and are
therefore effectively independent of asset condition.?** The appropriate level of vegetation management

within or adjacent to transmission and distribution Rights of Way (“ROW”) is thus a risk management matter

241 Exhibit MH-1, Tab 5, Section 5.9, Figure 5.21, p. 33.
242 Exhibit MH-1, Tab 5, Section 5.8, p. 31, I. 20.
243 Manitoba Hydro Response to COALITION/MH I-45(b), p. 1 of 1.

244 Manitoba Hydro Response to Coalition/MH I-47(a), p. 3 of 4. MH states that a portion of outages attributable to causes such as falling trees,
wildfires, foreign interference (e.g. third party contact/damage) and unknown causes may be reduced by improved asset condition, but the
impact has not been quantified by MH, and therefore Midgard takes this to mean that the difference is not material at this time (otherwise MH
would have analyzed and understood these issues because they were material).
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focused on the assessed risk posed of the nearby trees themselves (e.g., risk factors related to tree health,
height, width, species, lean, location etc.), rather than the condition of the lines they may contact. Addressing
vegetation control in and around ROW is therefore an operational risk management exercise, not a capital

investment activity.

As with other risk management issues, vegetation control is subject to diminishing returns. Each additional
dollar spent yields less benefit than the first, thus requiring utilities to demonstrate that proposed incremental
changes in spending levels are cost effective in mitigating risks at the margin, not average risks. Accordingly,
targets should not be expressed in terms of hectares cleared or trees removed, since utilities are not forestry
enterprises but rather risk managers. The utility objective is to reduce system risk to acceptable levels, not to
maximize timber removal. As a result, a tree should be viewed as a source of risk that cannot be mitigated
through capital investment in nearby utility assets, and a risk worth mitigating when the incremental system

benefits outweigh the incremental cost.

Moreover, and for clarity, from an organizational cost-effectiveness standpoint, vegetation management
budgets should be set to achieve an appropriate level of risk mitigation per dollar spent, consistent with the
level of risk reduction achieved by alternative capital investments from across the entire organization.
Underspending on vegetation management while allocating funds to capital projects is imprudent if the
marginal SAIDI and SAIFI benefits from increased vegetation control exceed those from additional capital
spending elsewhere in the organization (and vice versa). Midgard has not found evidence that MH evaluates
vegetation management budgets against capital investment alternatives on an organizational marginal risk-

mitigation basis, and therefore cannot support proposed spending levels in this context.

Siloed operational spending on vegetation management and capital investment planning indicates that the
proposed vegetation management spending increase to $41.2M by FY2028 may not yield commensurate
reliability improvements or risk reductions. Based on the lack of demonstrated reliability improvements, a
reversion to historical pacing of vegetation management O&A expenditures is warranted. Table 29 presents
the consolidated adjusted O&A expenditures for vegetation management, reflecting Midgard’s proposed

adjusted spending and the associated spending delta relative to MH’s original submission.

Table 29: Consolidated Adjusted Operating & Administrative Expenditures — Vegetation Management

(SM)245
Description FY22 | FY23 | FY24 | FY25 | FY26 | FY27 FY28
Original OPEX 16.2 20.2 24.3 235 31.7 37.6 41.2
Proposed Adjusted OPEX 16.2 20.2 24.3 235 26.6 285 30.4
Delta - - - - (5.1) (9.1) (10.8)

245 For supporting calculations, please refer to P0781-D030-MDL-R00-B0O - Vegetation Management Workbook.xlIsx, submitted with this report.
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1 9 OVERALL BUDGET RECOMMENDATIONS
2 Consolidating Midgard recommended recommendations detailed in Section 7 results in the following changes
3 to MH’s capital plan as shown in Table 30.
4 Table 30: Consolidation of Adjusted Capital Budget with Program Adjustments ($M)2%¢
Description FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35
Total Capital
Expenditure 8209 | 1,168.2 | 1,319.0 | 1,899.1 | 2,501.1 | 2,042.4 | 1,629.4 | 1,412.3 | 1,486.6 | 1,579.0
Plan (Electric)
AMI Delta - - (0.6) (3.9) | (11.3) | (52.5) | (51.6) | (44.3) | (31.7) | (7.9)
MV Switchgear
Delta - - (37.0) (51.7) (36.7) 18.8 16.0 2.1 8.5 (1.8)
Dx Wood Poles
Delta ) ) ) ) ) ) ) ) ) )
Tx Wood Poles
Delta ) ) ) ) ) ) ) ) ) )
HVDC Delta (26.2) | (341.4) | (551.7) | (185.1) | (407.1) | (514.4) | (68.6) | 141.7 | (522.2) | 108.0
Generators
Delta (11.7) (7.6) (35.1) (77.7) | (141.0) | (95.9) (22.5) 38.9 27.2 16.1
Operational
Enhancement & - - - - - - - - - -
Reliability Delta
Underground
Cables Delta ) ) ) ) ) ) ) ) ) )
Proxy
Dispatchable
(0.5) (17.7) | (15.7) | (358.3) | (726.2) | 248.6 730.4 150.4 46.1 (5.2)
Capacity
Resource Delta
Adjusted Total
Capital
Expenditure 782.5 801.5 678.9 | 1,222.4 | 1,178.9 | 1,647.1 | 2,233.1 | 1,701.0 | 1,014.4 | 1,688.2
Plan (Electric)

246 For supporting calculations, please refer to P0781-D026-MDL-R02-EXT - CAPEX Workbook.xIsx, submitted with this report.
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1 Accordingly, the following recommendation is made for MH to re-pace its overall capital plan, as shown in
2 Table 31:
3 Table 31: Consolidated Adjusted Capital Plan ($M)?*7
Description FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35
Total Capital
Expenditure 8209 | 1,168.2 | 1,319.0 | 1,899.1 | 2,501.1 | 2,042.4 | 1,629.4 | 1,412.3 | 1,486.6 | 1,579.0
Plan (Electric)
(1,322.
Delta (38.4) | (366.7) | (640.0) | (676.7) 2) (395.4) | 603.7 288.8 | (472.2) | 109.2
Adjusted Total
Capital
Expenditure 782.5 801.5 678.9 | 1,222.4 | 1,178.9 | 1,647.1 | 2,233.1 | 1,701.0 | 1,014.4 | 1,688.2
Plan (Electric)

10
11

12
13

9.1 Operating & Administrative Expenditures

Consolidating the recommendations in Section 8 results in the adjusted O&A expenditures shown in Table 32

for vegetation management.

Table 32: MH Proposed Operating & Administrative Expenditures — Vegetation Management ($M)2*2
Description FY22 FY23 FY24 FY25 FY26 FY27 FY28

Total Vegetation
16.2 20.2 243 23.5 31.7 37.6 41.2

Management

Accordingly, the following recommendation is made for MH O&A expenditures for vegetation management,

as shown in Table 33.

Table 33: Consolidated Adjusted Operating & Administrative Expenditures — Vegetation Management

($M)2%°
Description FY22 FY23 FY24 FY25 FY26 FY27 FY28
Original OPEX 16.2 20.2 24.3 23.5 31.7 37.6 41.2

247 Only the total re-paced capital budget is recommended, as the PUB sets rates while MH retains the flexibility to reallocate actual capital
expenditures within the rate-approved envelope. Accordingly, Midgard allows MH the same flexibility in its recommendation.

28 Exhibit MH-1, Tab 5, Section 5.9, Figure 5.21, p. 33.

249 For supporting calculations, please refer to P0781-D030-MDL-RO0-EXT - Vegetation Management Workbook.xIsx, submitted with this report.
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Description FY22 FY23 FY24 FY25 FY26 FY27 FY28
Proposed
16.2 20.2 24.3 235 26.6 28.5 30.4
Adjusted OPEX
Delta - - - - (5.1) (9.1) (10.8)
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