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Summary: New modelling of Manitoba’s electricity options was undertaken by energy
modelling specialist Alexander Hogeveen Rutter, who worked on Manitoba Hydro's 2014 Needs
For and Alternatives To (NFAT). It shows that Manitoba Hydro's models underestimate the
reliability of wind generation paired with battery storage, which can meet worst-case winter
peaks at a lower cost than the proposed gas power plant.’

Three Key Findings

Geographically diversified wind generation has far higher winter firm
reliability than Manitoba Hydro assumes.

Manitoba Hydro's low capacity accreditation for wind generation (20% for first 700 MW, 4% for
subsequent 1,800 MW) is based on the erroneous assumption that all wind farms would be built
with the same geographical and technological profiles as St. Leon and St. Joseph.

When wind generation is modelled with diverse siting and modern turbines, wind achieves a
33% winter firm capacity up to 600 MW and 27% up to 1,080 MW. Greater diversity in wind
farm siting reduces the probability of a high load coinciding with low wind at all wind farms at
once (see Figure 1).

Figure 1. Wind profile of St. Leon and St. Joseph against modelled sites for worst wind drought during high load
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' Wind and solar output was modelled in Renewables Ninja using the internationally recognized MERRA-2 dataset. It was tested

against ten high-load winter peak events between 2021 and 2026 with an additional 750 MW of new load on top, which would
meet Manitoba Hydro's extremely bullish “high” load projection until at least 2031.
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A combination of wind generation (and even solar generation) with 750
MW of battery energy storage (BESS) can meet worst-case winter peaks
in all modelled scenarios more reliably than gas generation.

Wind generation tends to be strongest during cold snaps, meaning it can often directly
contribute to meeting peak demand. BESS greatly increases winter firm capacity, and can be
charged by wind (or even solar) before and after peaks. Winter firm reliability that matches or
exceeds the gas plant’s reported reliability can be achieved using any of the three modelled
resource mixes:

» Scenario 1: 1,080 MW of new wind generation and four-hour, 750 MW (3,000 MWh) BESS

e Scenario 2: 600 MW of new wind generation and seven-hour, 750 MW (5,250 MWh) BESS

e Scenario 3: 600 MW of new wind generation, 600 MW of new solar generation, and four-
hour 750 MW (3,000 MWh) BESS

This modelling made several conservative assumptions, restricting BESS to charge only from
surplus wind. In reality, we expect positive interactions between wind, hydro, and BESS (such as
hydro charging BESS or wind allowing great hydro pondage).

Plans that prioritize wind/solar generation and BESS are substantially
cheaper than a new gas plant, even before tax credits and higher gas
turbine costs.

This modelling suggests that if Manitoba Hydro includes a plan with up to 750 MW BESS and
updates wind assumptions to reflect a diversified rather than concentrated profile, their models
will show the economic benefit of wind and BESS over the proposed gas-fired power plant.
Figure 2 shows a brief comparison of Manitoba Hydro’s proposed plan vs. the three modelled
scenarios.’

Figure 2: Cost Comparison of Manitoba Hydro Proposal vs. Scenarios 1-3

Scenario Capacity ELCC (MW) Energy GWh Capacity Capex ($M) | Energy Cost ($/MWh)|Blended Cost ($/MWh)
0|750 MW SCGT 682.5|750 MW 5CGT 329 $1,217 5108 4391
1|750 MW/3000 MWh BESS 7500|1080 MW Wind 4154 §1,015 456 $65)
2750 MWI5250 MWh BESS 750|600 MW Wind 2308 $1,548 456 3136
31750 MWI3000 MWwh BESS 750|600 MW Wind, 600 MW Solar 3131 $1,015] 364 3103

2 The BESS capital expenditure (capex) numbers are derived from the NRStor affidavit (with a seven-hour interpolation between
four and eight hours) and do not account for the ITC tax credit. It also excludes any “value stacking” (reducing ancillary service
costs, better optimizing existing assets, reducing T&D costs. Gas, wind, and solar costs are taken directly from Manitoba Hydro’s
IRP. If gas turbines end up costing more than this initial estimate, the cost differential would be even higher. Further, if solar is
cheaper than the IRP reports due to global price declines, then Scenario 3 may be more cost-effective.
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