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Midgard Consulting Incorporated



Midgard - Authors

Co-founding Principals of Midgard Consulting Inc.
• Mr. C. Oakley, P.Eng.

– Utility and Energy: 39 years
– Expertise: utility regulation and energy 

policy, electric system planning, generation, 
transmission, distribution and 
communications project development, 
financing and operations

• Mr. P. Helland, P.Eng., MBA
– Energy and Utility: 28 years
– Expertise: asset management, risk 

management, resource options planning, 
project development, project management 
and regulatory
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Manitoba Hydro’s Planning Disconnect: 
Asset Management Results vs. Proposed 

Capital



100,000 Foot View

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

• MH states: “…the forecasted BOC investments 
included in this application were set at a level 
that is lower than what was recommended by 
the AMP.”1

• MH provides only 2 Planning Scenarios:

1. Status Quo

2. Bow Wave / SAMP Objectives / AMP 
Output

• Application is missing the actual planning 
scenario MH is proposing (3rd Scenario)

• Proposal evidence doesn’t align with what MH 
actually intends to do
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Exhibit MH-1, Tab 6, Section 6.3.2, p. 32. 2024/25 dollars.
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Themes

• MH evidence indicates that MH does not believe its 
AMP outputs

• AMP Overstates Need & Urgency

• MH Words and Planned Actions Don’t Match

• Impaired decision making / capital mis-allocation

• Evidence does not align with requested rates

• Lack of analysis and trade-off communication

• Ratepayer Desires

• Asset Management Maturity Limitations

• Resource Constraints / Top-down, Bottom-up 
Planning Tension

• Outcomes of Proposed Spending Scenarios

SLIDE 7

.Source: https://www.instagram.com/p/Cwd_Hp6JUWQ/



Price and Reliability: 
Ratepayer Desires Matter



Two Planning Scenarios: Not Reflective of Actual Investment Plans SLIDE 9

1. Status Quo (Porridge Too Cold): 

i. Current Asset Renewal Rates

2. SAMP Objectives Met (Porridge Too Hot):

a. “Bow Wave” Renewal Rates (a.k.a. AMP 
Output / SAMP objectives met)

BUT MISSING 3rd Scenario:

• Planning Scenario Aligned to Proposed Rates 
(Porridge Just Right?)

Conclusions:

• MH not acting as if it believes its AMP outputs

• MH not communicating objective trade-offs (e.g. 
Top-Down/Bottom-Up Tension)

Image: OpenAI. (2025, November 12). Goldilocks at a hydroelectric generation facility sampling 
porridge [AI-generated image]. ChatGPT (GPT-5).



What Ratepayers Want Matters … And Price Matters Most SLIDE 10

• MH implies it has social permission for 
successive 3.5% rate increases

BUT

• Residential Customers Satisfaction

• Price is Lowest (Score = 5.91)

• Reliability is Highest (Score = 8.34) 

• Residential Customer Survey rate increase 
analysis:

• Support for 2%-ish

• Not Supportive of 3%-ish

• AND 3.5% not even surveyed

Conclusion: No social permission for 3.5%
Exhibit MH-1, Tab 9, MFR 1, Attachment 1, p. 35



So, if the scenarios are not “Just Right” … SLIDE 11

1. Status Quo (Porridge Too Cold): 

i. Current Asset Renewal Rates

2. SAMP Objectives Met (Porridge Too Hot):

a. “Bow Wave” Renewal Rates (a.k.a. AMP 
Output)

3. 3.5% Investment Scenario

a. MISSING objective trade-offs, impacts & 
risks (revenue vs. loss of load)

Conclusion:

• The “Just Right” scenario is yet to be defined and 
its trade-offs and impacts communicated



Residential Reliability Performance



Manitoba Outperforming Canadian Peers SLIDE 13

Result: 

• SAIFI: 60% of peer average frequency

• SAIDI: 38% of peer average duration

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

Source: Exhibit CC-14, Section 5, p. 31.



MH claims SAIDI/SAIFI (incl. MEDs) is moderately/slowly declining SLIDE 14

BUT, are the changes:
• Significant and detectable to residential ratepayers?
• Under MH’s direct control?
• Difference between Reliability vs. Resiliency Investments

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



So, Let’s Look When Major Event Days are Removed … SLIDE 15

Exclude Major Events: External to Manitoba Hydro’s control, not asset 
condition related (e.g., Forest Fires, Ice Storms, Floods, Earthquakes, 
Solar Flares, etc.)*Fine Print – Standard Changes

Results (without MEDs): SAIDI modestly declining, SAIFI stable

Residential Ratepayer Experience: Acceptable and Stable

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



Asset Management Maturity:
A Continuing Journey



Asset Management is Maturing, But …

• Maturity increased from 1.81 (2022) 
to 2.33 (2024)

• Progress weighted towards high level
– Asset Management Strategy & 

Planning (2.79)
– Organization & People Enablers (2.77)

BUT
• Below “Competent” Score (of 3.0)
• Foundational Areas Lagging

– Asset Information (1.90)
– Asset Decision Making (2.07)
– Risk & Review (2.14)

Exhibit MH-1, Appendix 6.3, Table 2, p. 4.

SLIDE 17



Major Work is Still to Come … Data Collection and Quality

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

SLIDE 18

• Asset Information (1.32 to 1.90)
– 44% Improvement
– Asset Information Strategy - 108 Pages
– Asset Information Standards
– Data Quality Improvement Program

• Asset Information Itself – Still to Come
– Asset Information Systems

• Define Current State – substantially 
complete

• Future state and Next Steps – still to 
come

– High-Quality Data Gaps
• Collection, Integration, Accessibility, & 

Consistent Usage for >1M assets

MH:
“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.” COALITION/MH I-90(e)(i), p. 5 of 5..

AMCL+:
“...Sustained focus on the capture, collation, 
and utilization of information will yield 
significant benefits over time.”



Major Work is Still to Come … Decision Making & Culture

ISO 55000, Section 4.2.1, p. 9..

SLIDE 19

• Asset & Risk Management not 
integrated across MH
– Asset planning not connected to 

short-term actions
– Cultural Norm

Consequences:
• MISSING “Just Right” Scenario
• Decision-Making Impaired
• Short-Term Actions driven by other 

factors (e.g. top-down budgets)

• Integrating Asset Management across 
MH will require cultural change
– Difficult but necessary

MH still to: “Develop plan to integrate AMP 
projections with other related Manitoba Hydro 
processes …

MH Rebuttal, Vol. 3, p. 60 of 61

Exhibit MH-1, Appendix 6.2, Section 3.2.1, pp. 39-40.

ISO 55000 :
“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.

MH: “Manitoba Hydro’s AMP is not an 
execution plan, and it is not used to determine 
short-term asset-related actions or decisions 
(“today’s decisions”).”



Asset Condition &
Optimum Economic Life “OEL”



High Quality Input Data is Key to Good Decision Making

High Quality Input Data:
• Asset management decision-making 

incorporates many inputs
– System Demand (Energy & Capacity), System 

Architecture, Asset Mix, Asset Condition, etc.

• Poor inputs lead to poor decisions

So, among other inputs:
• Improving data quality is foundational 

to good objective decision-making
• Integrating the AMP with “today’s 

decisions” improves asset knowledge
• Asset Condition (& consequent failure 

probability) key input to risk 
assessment & decisions

MH on Jenpeg 4:
“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.”

SLIDE 21

Exhibit MH-1, Appendix 6.2, Section 3, pp. A2-4 to A2-5.
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Different Ages and Lives

Different Types of Age
1. Asset Age (or Age)
2. Condition Adjusted Age

Different Types of Asset Life Projections
1. Depreciation (or Average Service Life)
2. Optimum Economic Life (“OEL”)
3. Condition Based Life*

SLIDE 22

SLIDE 22



Whole-Life Cost Model (“WLC”)

SLIDE 23Manitoba Hydro 2023/24 & 2024/25 General Rate Application, Tab 7, Figure 7.11, p. 30 of 51.

SLIDE 23

WLC
• Intended to calculate optimal 

replacement/refurbishment time
• Inputs: Cap Cost (Blue), O&M (Amber), Risk Cost 

(Green)
• Largely Incomplete: ≈20% built (51/250)
• Real Dollars and Inflation impacts

OEL: ≈80% use other methods (not WLC)
• Average Service Life (Depreciation)
• MH Expert Estimates
• Non-MH Industry Values
• Etc.

1 COALITION/MH I-49(a), p. 5 of 7.



Optimum Economic Life (“OEL”)

OEL
"…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“1

Planning Forecasts
• Reliance on OEL estimates (e.g. Weighted 

Renewal Rate)
• If OEL incorrect, then forecast incorrect
Therefore
• Accurate OEL is essential to accurate 

capital spending forecasting
• OEL should be “replace/refurbish”

SLIDE 24

1 COALITION/MH I-49(a), p. 5 of 7.
Image Source: Manitoba Hydro



But Enough Asset Management Theory,

Let’s Get Down To Proposed Spending Plans



Capital Investments



MH identified Seven (7) Top Priority Asset Populations SLIDE 27

1. Transmission and distribution wood poles;

2. Underground works;

3. Medium-voltage (“MV”) switchgear; 

4. Generation;

5. Advanced Metering Infrastructure (“AMI”);

6. Proxy Capacity Resource;

7. HVDC assets; 

Image Source: Manitoba Hydro



50,000 Foot View – Pt 1 SLIDE 28

• Question: What is so special about 2032?

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



50,000 Foot View – Pt 2 SLIDE 29

• Midgard is proposing deferrals and re-pacing, 
not outright capital elimination

• Midgard supports many MH investments
• 2032 Risk & Reliability Target: Not treated by 

Midgard as a constraint
• Expenditure smoothing recommended
Themes:
• Urgency arguments unsupported
• Class 10 Cost Estimates / CVF Scoping Projects 
• Does evidence match the Ask?

• Details and Actions & Words?

Exhibit CC-14-2, Tab “Summary” data visualized.



Transmission & Distribution: Wood Poles



Wood Poles (Transmission & Distribution)

Exhibit CC-14-2, Tabs “Dx Wood Poles” & “Tx Wood Poles”, 2025$ data visualized.

• No deferral or re-pacing recommended
• Transmission: $5.3M/yr (2025$)
• Distribution: $36M/yr (2025$)

• Manitoba Poles Live Longer – Cold 
weather reduces Ground Line Rot

• Data Quality: 31% Dist. Poles lack age
• Dist. Failure rates are low (0.2%)
• Tx Pole inspection: Inspection Uptick

• Real Dollar (2025$) spend is flat, 
• Consistent with history and inspection
• But: Implied efficiency improvements 

and/or longer asset lives SLIDE 31

FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35
Transmission Line Wood Pole

Replacement Program 5.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.1 5.1 5.1

0.0

5.0

10.0

15.0

20.0

25.0

30.0

20
25

 $
M

FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35
Overhead - Pole & Feeder

Replacements 25.1 26.6 26.6 26.5 26.5 26.4 26.4 26.4 26.3 26.3 26.3

Overhead - IPM Pole
Treatment 8.5 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7

0.0

5.0

10.0

15.0

20.0

25.0

30.0

20
25

 $
M

SLIDE 31



Underground Works



Underground Works

Exhibit CC-14, Section 7.1, Table 8 (visualized), p. 63.

SLIDE 33

• No deferral or re-pacing recommended

• Total: ≈16.6M/year (2025$)

Condition Assessment:

• Buried, therefore more difficult

• Relies on Age / Performance Correlations

• Among last assets to obtain asset condition

But:

• Real Dollar (2025$) spend is flat

• No impeding failure wave foreseen by MH



Medium Voltage Switchgear



Medium-Voltage Switchgear – Substation Sustainment (4kV-24kV)

Exhibit CC-14-2, Tab “MV Switchgear”, Substation Sustainment 2025$ data visualized.

SLIDE 35

• Historic: 2.6 Units/yr.

• MH Proposed:

• Short Term: FY28-FY30 Bulge, then 
≈6.6 units/yr.

• Midgard Recommended (Re-pacing): 

• FY28+: ≈8.2 units/yr. (10 yr. average)

• Sustainment Rationale:

• No Need Till FY28 (≈50-year asset)

• Step Change Urgency Overstated 
(FY25-27: $0, FY28-30: $73-86M)

• CVF: $3.6B1 (vs. $1.5B HVDC)
1 Per Coalition/MH II-41(a): 33% * MV CVF Value ≈ $1.2B, therefore MV CVF Value ≈ $3.6B.



MH Rebuttal (pg.41) – Actions and Words – Misaligned SLIDE 36

• Safety: “a primary driver”, “some of the largest safety risks 
in the entire portfolio of investments”, “operators should 
not have to continue to wear category 4 personal protective 
equipment, commonly referred to as a “bomb suit”, during 
manual actuation on this end of life Medium-Voltage 
switchgear”1

BUT, Do Actions Match the Words? 

• No

• MH Action: $0 Budgets FY25-FY28

• Outages attributed to “deterioration” and “obsolescence”

Catastrophic Failure of a 
4kV Breaker at Rover 
Station (2016)

1: MH Rebuttal, pages 40-41 of 61



Hydroelectric Generation



Generator Refurb, Stator Overhauls, and Exciter & Governor 
Replacements 

Exhibit CC-14-2, Tab “Generation”

SLIDE 38

• Proposed spending characterized by pre-2032 
bulge

• Generators: Zero investment years

• Generation: “Low Count” Assets

• Condition assessment drives investment, 
not asset turnover arguments

• Evidence: lacking condition assessments and 
adequate risk assessment

• Jenpeg 4 - discussed previously

• Grand Rapids – “Urgent” Runner Refurb

• Kettle Stators – CVF risk based on unit 
avg. production rather than facility risk



Hydroelectric Generation: System vs. Asset Focus SLIDE 39

Asset Focus - Kettle

• Probability: Related to single asset failure rate1 (only 
1 unit fails)

• Consequence: Based on average annual production1 
for that unit

System Focus

• Probability & Consequence: Pair probabilities & 
consequences of 1, 2, …, N assets failing and evaluate 
the risk (See PUB/Coalition I-7 for more details)

But let’s see if we can provide a visual illustration …



Illustration: “Lake Unobtainium” 5 x 1000 MW Generator Facility  SLIDE 40

Create a Unit Dispatch Order

• From Best to Worst (1 to 5)

So, what is the Capacity Factor?

• Unit 1: 100%

• Unit 2: Close to 100%

• Unit 3: ≈50-60%

• Unit 4: ≈10-20%

• Unit 5: ≈<2%

• Consequence = % Capacity Factor x MW

• Average Annual Production overstates the impact 
one unit failing in a facility (i.e. CVF overstated)



Hydraulic Weighted Availability Factor (“HWAF”)

COALITION/MH I-69(a), p. 3 of 9.

SLIDE 41

Observation: 

• Declining HWAF

• NOTE: Asset Focused Metric

Leads to Questions:

• Q: Is decline problematic to the system? 

• Q: It is influenced by an outlier, rather 
than a systemic issue?

• JenPeg perhaps?

• A: Without JenPeg, HWAF improves to 
levels of a decade ago (& above 90%)

• AND Asset Condition should drive low 
count investment (not age or HWAF)



General Generation Recommendations SLIDE 42

• Continue with near term refurbishments / replacements that are 
based on Asset Condition informed decisions (e.g. early Kettle Units 
with CVF, and Grand Rapids)

• Defer refurbishment / replacements based on age/turnover targets 
and/or “back-to-back” programs (e.g. Later Kettle Units)



Interlude: Class 10 Cost Estimates



Class 10 Estimates

AACE: “… 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  … Unclassified (or 
Class 10) estimates are not associated with indicated expected accuracy ranges.”1

MH: “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

• Accuracy Range

• If Class 5: -20%/+50% to -30%/+100%

• Class 10: Not Defined (could be 101+%, we simply don’t know)

SLIDE 44

1 AACE International Recommended Practice 111R-20, Section 4.
2 PUB/MH I-64(b), p. 2 of 3.



Advanced Metering Infrastructure



Advanced Metering Infrastructure (AMI) SLIDE 46

• Proposed program for 608,000 electric smart meters over 44 months starting FY2027-28.

• CC/MH I-98(d): MH “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”

• 15 Sept 2025: Midgard proposed 5-year delay (start FY2033); 

• Based primarily on CapGemini report and no AMI Scoping CVF in evidence.

• 29 Sept 2025: MH approved AMI Scoping CVF

• 30 Oct 2025: MH filed approved AMI Scoping CVF

• But, since it is now in evidence, let us proceed on the basis of this newly filed CVF evidence



AMI Scope Development CVF SLIDE 47

• $5.3M for Scope Development (currently a Class 10 estimate)

• Advance preparatory work (e.g. scope, budget, schedule, risk mitigation, HR - AMI expert, 
various RFP(s), business planning, consultation etc.) 

• Evaluate actual AMI CVF
• Prepare capital investment justification (“CIJ”)

Observations:
• CVF claiming AMI benefits, but $0 costs to implement (potential future double counting)

• Assume CIJ and/or CVF will address double counting concerns

• Clarified items such as electric only AMI, Class 10 Estimate, interim NPV revision, and 
• “… risk that the value of total costs vs. the use case benefits will diminish with further 

evaluation as scope is developed such that it will no longer be recommended to proceed with 
this capital investment and project” 

• Updated Recommendation: Complete $5.3M scope development and then re-evaluate in next GRA

1: Rebuttal Evidence Appendix 3.2 pg. 7 of 7



Proxy Dispatchable Resource



Proxy Dispatchable Capacity Resource (500MW by 2044)

1 COALITION/MH I-62(a), p. 2 of 2.

SLIDE 49

• MH planning 2 x 250MW gas turbines costing $1.3B over the planning period (updated to 3 x 250)

• Project as filed in evidence is currently conceptual:

• “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.”1

In Rebuttal MH discusses Bridging Options: 

• Discounts use of imports to bridge peak using a MISO-based planning argument rather than 
one based on actual market purchases (which should be available at a price, if 30,000 MW of 
gas will be added in North America, as claimed in MH rebuttal)

• MH appears to misconstrue Midgard proposals to bridge short term short duration peak load 
serving constraints with longer term resource needs to address future forecast long duration 
energy and capacity gaps



Proxy Dispatchable Capacity Resource

1 COALITION/MH I-62(a), p. 2 of 2.

SLIDE 50

• Resource portfolio options exist

• “Take-it-or-leave-it” is not the only option

• Integrated Resource Plans identify and validate 
short term, long term, and bridging strategies

• Due to the untested need, uncertainty, lack of 
scope definition, and complexity for a $1.3B spend:

 Midgard recommends:

1. Scope development continue as per MH plan

2. Recommend project commitment deferral 
until need validated in the IRP FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35

Original Capital Budget 0.5 17.7 16.2 376.8 743.1 144.3 44.2 - - 5.2
Adjusted Capital Budget - - 0.5 18.5 16.9 392.8 774.6 150.4 46.1 -

 -

 100.0

 200.0

 300.0

 400.0

 500.0

 600.0

 700.0

 800.0
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HVDC System



HVDC Project SLIDE 52

• HVDC System comprises 3 bipoles: 

• Bipole I (1,854 MW)

• Bipole II (2,000 MW)

• Bipole III (2,000 MW)

• 19 Investment Projects identified, but 
focus on a few projects, collectively: 
“HVDC Reliability Project”

• MH claims Bipole I and II availability 
declining due to deteriorating asset 
condition

Exhibit  MH-1, Tab 6, Section 6.1.1, Figure 6.4, p. 10.



HVDC Project – Difficulties Operating and Maintaining Equipment SLIDE 53

• MH claims difficulty operating and 
maintaining converter equipment

• Problems are primarily at the valve group 
level.

• Bipole I – 2 x 3 Valve Groups

• Bipole II – 2 x 2 Valve Groups

• Valve Base Electronics were also cited in 
rebuttal but were not highlighted as 
material risk in the main evidence

Exhibit  MH-1, Tab 6, Section 6.1.1, Figure 6.4, p. 10.

“The problems currently experienced with Bipole II are not at the station level – 
they are primarily at the valve group level.”

Exhibit MH-25-3, Section 3.2.2, p. 22, l. 3-4.



Availability Trends and Recent Mitigation Effects SLIDE 54

Manitoba Hydro Response to CC/MH I-73(a), p. 4. Bipole III provided but not presented.

“…mitigation measures have been implemented 
that are expected to have a positive impact on the 
availability performance.”

Manitoba Hydro Response to CC/MH I-73(b-c), p. 5.

• MH forecasts rely on outage data that 
excludes the most recent data which show 
improvement in performance (i.e., Bipole II)
• MH confirmed it would not redo Monte 

Carlo simulation until a 3rd year has 
passed

• Problematic:
• Recent mitigation measures appear to 

have been successful at improving 
availability (& not included in analysis)



Peak Firm Load Serving Capability – Summer SLIDE 55

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

• Summer Peak: Adequate load serving capability (and improving)
• Declining Summer Peak Net Load / Increasing Firm Supply (e.g. export contract expiry)



Peak Firm Load Serving Capability – Winter – A bit more nuanced SLIDE 56

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

Winter: Adequate load serving capability (across Planning to Real Time)
• Situation is similar today vs. future (i.e. no conversation about Bipole IV)
• Risks attached to peak times (i.e. limited number of winter hours a year)
• Shorter Outages: Contingency Reserve Sharing, Curtailments (Rate Program, Contracts 

non-firm exports), and market purchases
• Longer Outages: Market 

blocks of firm energy
• Ref: Lake Unobtainium &

Load duration curve



Composition of HVDC Works

$6.8B Class 10 estimate driven by:
• Full Bipole II/I converter replacements at 

Radisson, Henday, and Dorsey (≈6.5B).
• Other items:

– Scope development ($4.4M in 
FY2026)

– Electrode renewals ($0.4M in FY2026)
– R44H 230kV Radisson to Henday line 

($90.9M, FY2026-2028).

• Test Period Costs: $1.1B
• Test Period Total Commitments: $6.8B

SLIDE 57

Exhibit CC-14-2, Tab “HVDC” data visualized.



Revenue Risk vs. Reliability Risk

Revenue Risk:
• If investment not made, lost revenue 

expectation = $Y
• In HVDC context: Bottled Generation

Reliability Risk:
• If investment not made, loss of load 

expectation = X MW load not served

• MH evidence regarding need for HVDC 
refurbishment focuses upon revenue risk, 
but does not identify material reliability 
risk attributable to monopole or Bipole 
outages

• Urgency of Bipole I & II refurbishments is 
not supported in evidence

SLIDE 58



HVDC Works – Proposed Deferrals & Reductions SLIDE 59

Recommendation Overview

• Endorsement:

• Scope Development Project

• Electrode Replacements

• R44 230kV Line

• Deferral:

• Bipole II: 3 Years

• Bipole I: 6 Years

• Result: $0.9B Test Period deferrals
Exhibit CC-14-2, Tab “HVDC” data visualized.



Summary & Conclusions



Summary & Conclusions SLIDE 61

1) Two Scenarios (Status Quo, “Bow Wave”), but no “Just Right”

2) Ratepayer Desires Matter

i. 3.5% rate increase not supported or surveyed
ii. Price matters most, Decline in reliability not a big issue

3) SAIDI/SAIFI is superior, 

i. SAIDI w/o MEDs slowly declining, SAIFI w/o MEDs stable 
4) Asset management maturing, BUT considerable work remains

i. OEL/WLC/Data Quality Issues impair AMP Outputs

ii. Project prioritization done per historical management approach
5) Capital Investments (7 MH Priority Categories)

i. Accepted: Tx & Dist. Wood Poles, U/G Works

ii. Re-pacing: Medium-voltage (“MV”) switchgear
iii. Mixed - Accepted & Deferrals: Generation, HVDC

iv. Deferral: AMI, Proxy Capacity Resource



MH advancement must be harnessed and directed appropriately SLIDE 62



Thank you and Questions SLIDE 63

Image Source: Manitoba Hydro
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HVDC Modernization Capital Investment Concept SLIDE 65

• Scope Elements of CIC:

• Minimum replacement of core 
converter equipment (thyristors, 
cooling, bushings, filters, DCCTs)

• Reuse/refurbish feasible items (e.g., 
transformers, smoothing reactors)

• Addenda progression:

• Start: $1.5M Scope Development

• Addenda #1: $2.9M for BPII

• Addenda #2: $13.1M recombine

PUB/MH I-64(a-d), Attachment 1, p. 6 of 8.

“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.”

Manitoba Hydro Response to PUB/MH I-64(b), p. 2 of 3.


