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Part and 
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#: 

 

Topic: Electricity resource options 

Subtopic Hydrogen, battery, tax credit considerations, options A and B 

PREAMBLE: 

 

QUESTION: 

a) Please provide a breakdown of the cost figures on page 32 (PDF p. 36) into their 

component parts (including 100% hydrogen fueled combustion turbines (CT & 

CCCT); electrolyzer hydrogen production facilities with an associated electric load 

on the grid; hydrogen transportation; and hydrogen storage facilities.  

b) Please estimate cost to upgrade a gas turbine to a 100% hydrogen turbine. Please 

also express this as a Levelized Cost of Winter Capacity that can be added to the 

gas turbine cost figures in Appendix 6.  

c) Please provide all documentation and assumptions underlying the battery cost and 

performance assumptions on page 45 (PDF p. 49), and the sources thereof. 

d) Has Manitoba Hydro factored federal tax credits, subsidies, and other incentives 

into the resource option costing in Appendix 6? If not, please do so and provide a 

table of revised cost figures that account for these. Please also list and described 

the available incentives. Please make and state caveats and assumptions as 

necessary.  

e) Please provide a map showing any parts of Manitoba that may be appropriate for 

enhanced/advanced geothermal power generation, if any.  

f) Please describe the differences between options A and B (i.e. the dark blue lines 

and light blue lines) for all of the resources shown on page 62 (PDF p. 66)  

g) When were Manitoba Hydro’s estimates of the capital cost of gas plants 

developed? Have costs increased since that time (e.g. due to shortages in 

supply)?  
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RATIONALE FOR QUESTION: 

These questions explore, among other things, relevant IRP inputs 

RESPONSE: 

a) Please see response to PUB/MH I-29-a) Attachment 1, pages 19-22. The following 

table provides a breakdown of the capital costs for a 233 MW Hydrogen CT that is 

summarized in Appendix 6 Figure A6.16. 

 2% Utilization Factor 
(2024$ CAN million) 

8% Utilization Factor 
(2024$ CAN million) 

Simple Cycle Gas Turbine $369 $369 

Electrolyzer Facility $207 $828 

Hydrogen Salt Dome Storage $255 $1019 

Pipeline transportation $57 $57 

Transmission $15 $15 

Total Capital $902 $2287 

 

b) Utility scale combustion turbines that can operate on 100% hydrogen fuel are still 

in the process of being developed for commercial applications by vendors. As a 

result, the cost to upgrade a combustion turbine unit to operate on 100% hydrogen 

is currently unknown.  

c) Please see response to PUB/MH I-29-a) Attachment 1, page 29. The sources of 

information for the cost and performance assumptions are from: 

1. The United States Energy Information Agency (US EIA), 2024 Capital 

Cost and Performance Characteristics for Utility-Scale Electric Power 

Generating Technologies: Capital Cost and Performance Characteristics 

for Utility-Scale Electric Power Generating Technologies; 

2. The National Renewable Energy Laboratory (NREL), 2024 Annual 

Technology Baseline Workbook v2: 2024_v3_Workbook.xlsx; and 

3. The Electric Power Research Institute (EPRI), 2024 TagWeb Database. The 

Electric Power Research institute (“EPRI”) is a third-party industry group 

that develops propriety information that is available through a subscription. 

It is covered by a confidentiality agreement and cannot be readily provided 

https://www.eia.gov/analysis/studies/powerplants/capitalcost/pdf/capital_cost_AEO2025.pdf
https://www.eia.gov/analysis/studies/powerplants/capitalcost/pdf/capital_cost_AEO2025.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fdata.openei.org%2Ffiles%2F6006%2F2024_v3_Workbook.xlsx&wdOrigin=BROWSELINK
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publicly. Reports are also directly available from EPRI for purchase on an 

individual basis by non-members.  

 

d) Federal government incentives in the form of an Investment Tax Credit (ITC) were 

incorporated where applicable into the cost estimates for the different resource 

options. No other incentives or subsidies were included. The ITC is 30% for private 

entities and 15% for government entities. As not all project costs qualify for the 

ITC, only an estimated portion of a project's total cost is assumed to receive the 

ITC. Please refer to PUB/MH I-29 a) Attachment 1 which includes the ITC 

assumption. 

e) Please see the 2009 study on the geothermal heat potential in Canada by Jacek 

Majorowicz and Stephen E Grasby.  

Figure 5 shows that there may be adequate geothermal heat in the 150-200oC 

range at a depth of 6.5 km in southwest Manitoba to enable development of 

enhanced geothermal heat.  

f) Please see the response to PUB-MH-I-29 b. 

g) The capital costs for combustion turbines included in the IRP analysis were 

developed in 2024 based on the available information at that time. Since then, the 

market demand for combustion turbines has increased putting upward pressure 

on costs.  

 

 
 
 

 
 
 

 
 
 

 
 

 

https://academic.oup.com/jge/article-pdf/7/3/232/26815560/jge10_3_002.pdf

