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Topic: Modelling Results 

Subtopic  

PREAMBLE: 

QUESTION: 

a) Please provide the model results for MW by resource and MWh by resource for 

each year until 2050 for each scenario result. Please provide this in an excel 

spreadsheet to enhance usability and readability.  

b) Please provide the model results for each year until 2050 for each scenario result 

for the following items in a live excel spreadsheet: 

i. Fossil gas consumption in electricity generation without CCS (m3); 

ii. Fossil gas consumption in electricity generation with CCS (m3); 

iii. Biomethane consumption in electricity generation without CCS (m3); 

iv. Biomethane consumption in electricity generation with CCS (m3); 

v. Average annual cost of fossil gas ($/m3), including commodity, distribution, and 

transmission costs; 

vi. Average annual cost of biomethane ($/m3), including commodity, distribution, 

and transmission costs; 

vii. Average annualized costs of CSS ($/m3 and $/CO2e), including operating 

costs and annualized capital costs; 

viii. Quantity and cost of other bioenergy consumption for electricity generation 

(e.g. biodiesel & biomass); 

ix. GHG emissions from electricity generation, excluding negative emissions 

(CO2e); 

x. Negative emissions from biomethane with CCS (CO2e); 
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xi. Negative emissions from other sources, such as direct air capture (CO2e); and  

xii. Annualized unit cost of negative emissions by type ($/CO2e);  

xiii. Fossil gas consumption without CCS, excluding consumption for electricity 

generation (m3); 

xiv. Fossil gas consumption outside electricity generation with CSS, excluding 

consumption for electricity generation (m3); 

xv. Biomethane consumption without CCS, excluding consumption for electricity 

generation (m3); and 

xvi. Biomethane consumption with CCS, excluding consumption for electricity 

generation (m3). 

RATIONALE FOR QUESTION: 

These questions explore, among other things, results that are key to government GHG 

and affordability policies and targets.  

RESPONSE: 

a) In accordance with the original response to this information request filed on April 

15, 2026, Manitoba Hydro is providing the requested model results as Attachments 

to this response. The Attachments have been provided in Excel format to the PUB 

and interveners. 

As noted in its original response filed on April 15, 2026, detailed annual System 

Firm Winter Peak Demand and Capacity Resources (MW), System Firm Summer 

Peak Demand and Capacity Resources (MW), and Annual System Firm Energy 

Demand and Dependable Resources (GWh) data for the five short-listed PDPs is 

provided in Section 3 of Attachment 1.3. Furthermore, Attachment 2 to the 

response to PUB/MH-I-51 provides MW by resource for each year until 2050 for 

each scenario result.   

This response includes eight Attachments: 

• Attachment 1- “S1A” scenario data 

• Attachment 2- “S1B” scenario data 

• Attachment 3- “S1C” scenario data 
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• Attachment 4- “S2B” scenario data 

• Attachment 5- “S2C” scenario data 

• Attachment 6- “S3B” scenario data 

• Attachment 7- “S3C” scenario data 

• Attachment 8- “S3D” scenario data 

Each Attachment includes explanatory notes as the first Tab. The second and third 

Tabs include the model results for MW by resource and MWh by resource for each 

year until 2050 for each scenario. The subsequent Tabs in each Attachment provide 

the responses to part b), as outlined below. 

b)  

i. Please see Tab “b) i.” of Attachments 1 to 8 for natural gas consumption in 

electricity generation without carbon capture and sequestration (CCS), in 

m3, for each year until 2050.   

ii. Please see Tab “b) ii.” of Attachments 1 to 8 for natural gas consumption in 

electricity generation with CCS (in m3) for each year until 2050. 

iii. Please see Tab “b) iii.” of Attachments 1 to 8 for biomethane consumption 

in electricity generation without CCS (in m3) for each year until 2050. 

iv. There is no biomethane consumption in electricity generation with CCS in 

any year for any scenario, as such the values are all null. As outlined in 

Section 7.6 (Natural Gas Combined Cycle Combustion Turbines with 

Carbon Capture & Sequestration) in Appendix 7.1 – Modelling and Analysis 

Approach, biomethane is not a fuel available to modelled natural gas 

combustion turbine with carbon capture and sequestration resource 

options.  

v. The cost of natural gas, which, as outlined in Section 7 (New Electricity 

Resource Options) in Appendix 7.1- Modelling and Analysis Approach, is 

the only fossil gas available for use in any resource option, includes multiple 

components. As outlined in Section 7.5 of Appendix 7.1, forecasted natural 

gas prices ($/MMBTU) are used to determine fuel costs. Additional fuel 

transportation costs, as well as carbon pricing ($/tCO2) costs, are also 

applied. Natural gas transportation costs ($/yr/MW) are assumed to apply 

based on a tiered costing system, with costs increasing as more natural gas 

combustion turbines are installed. When calculating the tiered costs, the 
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total nominal capacity installed for each of the following groupings is 

considered: CT-NG and aeroderivative units, CCCT-NG units, and CCCT-

CCS units. The average annual cost of fossil gas, disaggregated by its 

components, is as follows: 

a. Forecasted natural gas prices (i.e., “commodity” prices) are provided 

in the response to PUB/MH I-41 b). To convert the price of natural 

gas in $/MMBTU to $/m3 (in Manitoba), multiply by 0.036548. 

b. Forecasted GHG prices are provided in the response to PUB/MH I-

41 b). To convert the price of GHG emissions in $/tonne to $/m3 (in 

Manitoba, for electrical generation), multiply by 0.05357. 

c. As alluded to above, estimated natural gas transportation costs vary 

by scenario. Refer to the response to i.  

vi. Please see Manitoba Hydro’s response to MEED/MH I-30 b) for detail on 

the assumed cost of biomethane used for electricity generation. 

vii. Dividing total annualized costs of a resource (i.e., average annualized cost 

of natural gas combined cycle turbines with CCS) by the quantity of fuel it 

burns (i.e., natural gas combusted in m3) or the amount of GHG emissions 

it generates (total amount of CO2e emitted in tonnes) is atypical as there is 

not a strong relationship between these data points. 

viii. Please see Tab “b) viii.” of Attachments 1 to 8 for both the quantity (in litres) 

and cost (in $2024 USD) of biodiesel and the quantity (in tonnes) and cost 

(in $2024 USD) of biomass used for electricity generation for each year until 

2050. 

ix. Please see Tab “b) ix.” of Attachments 1 to 8 for the gross GHG emissions 

from electricity generation (in millions of tonnes of CO2e), excluding 

negative GHG emissions, for each year until 2050.  

x. There is no biomethane consumption in electricity generation with CCS in 

any year for any scenario, as such the values are all null. As outlined in 

Section 7.6 (Natural Gas Combined Cycle Combustion Turbines with 

Carbon Capture & Sequestration) in Appendix 7.1 – Modelling and Analysis 

Approach, biomethane is not a fuel available to modelled natural gas 
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combustion turbine with carbon capture and sequestration resource 

options. 

xi. As outlined in the response to MIPUG/MH I-19 c), BECCS units are the only 

resource option the model can use to generate negative GHG emissions. 

Please see Tab “b) xi.” of Attachments 1 to 8 for the negative GHG 

emissions from BECCS (in millions of tonnes of CO2e) for each year until 

2050.  

xii. Please see Tab “b) xii.” of Attachments 1 to 8 for annualized unit cost of 

negative GHG emissions via BECCS (in $2024 USD per tonne CO2e 

captured and sequestered) for each year until 2050. 

xiii. All fuel consumption related to electricity resource options is assumed to be 

related to the generation of electricity. Manitoba Hydro did not disaggregate 

fuel consumption for auxiliary services (e.g., emission controls, water 

treatment, powerhouse heating). 

xiv. Refer to the response to xiii. 

xv. Refer to the response to xiii. 

xvi. Refer to the response to xiii. 
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