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​New Modelling Shows That Wind and Batteries Can Meet​
​Manitoba’s Power Needs at a Lower Cost Than Gas​

​This analysis is an updated version of CAT’s submission to the Public Utilities Board in August 2026. A​
​briefing note summary of this content can be found online​​here​​.​

​Manitoba Hydro has included relatively little wind generation (600 MW) and battery​
​energy storage (5 MW) in its 2025 Integrated Resource Plan (IRP).​​1​ ​New energy​
​modelling in this analysis shows these numbers rest on erroneous assumptions and​
​significantly underestimate the ability of variable renewables and battery energy​
​storage systems (BESS) to meet peak load requirements.​

​Section 1​​provides an updated Effective Load Carrying​​Capability (ELCC) calculation​
​for wind generation, assuming wind farms are built in different locations across the​
​province.​​Section 2​​provides a model of how much BESS​​would be required to meet​
​Manitoba Hydro’s reliability standard.​​Section 3​​compares​​the three modelled resource​
​mixes of wind, solar, and BESS against the cost of simple cycle gas turbines (SCGTs).​

​This analysis was conducted by Alexander Hogeveen Rutter, an energy modelling​
​specialist who previously worked on Manitoba Hydro’s 2014 Needs For and Alternatives​
​To (NFAT). Wind and solar output was modelled in Renewables Ninja using the​
​internationally recognized MERRA-2 dataset.​

​As Manitoba Hydro does not publish hourly load data, a modelled load from July 2021​
​to June 2026 was based on the seasonal profiles provided in the IRP, along with 10​
​high-load events that were taken directly from the IRP.​​2​ ​This model should not be taken​
​as a literal replication of Manitoba’s 2021 to 2026 load profile; rather, it uses seasonal​
​profiles, temperature regression, and other parameters to help assess future​
​high-stress days​​.​

​All modelled scenarios were calibrated to meet Manitoba Hydro’s standard Loss of​
​Load Probability (LOLP) of 0.1 days/year or 1 day/10 years (99.97% reliability).​​3​ ​This​
​analysis also works to match Manitoba Hydro’s existing ELCC methodology, increasing​
​load proportionally until it is not met with the additional energy resource.​

​3​ ​Manitoba Hydro,​​Manitoba Hydro Needs For and Alternatives​​To Review (NFAT) of Manitoba Hydro's Preferred Development​
​Plan​​,​​Appendix 13.1: NFAT Reliability Evaluation​​(Manitoba​​Hydro, 2013).​

​2​ ​Manitoba Hydro,​​2025 Integrated Resource Plan, Appendix​​3: Existing System​​(Manitoba Hydro, 2026), 9; Manitoba​​Hydro,​
​Integrated Resource Plan and Major New Facilities Review, MEED/MH II-11a-d​​(Manitoba Hydro, 2026), 6.​

​1​ ​Manitoba Hydro,​​2025 Integrated Resource Plan​​(Manitoba​​Hydro, 2026), 14.​

https://climateactionmb.ca/wp-content/uploads/2026/08/Briefing-Note-New-Modelling-of-Wind-and-Batteries-in-Manitoba.pdf
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​1. What Should the ELCC for Wind Be?​

​Manitoba Hydro reports that wind generation has an approximate cost of $56/MWh​
​versus at least $391/MWh for SCGTs.​​4​ ​However, it limits the buildout of new wind in​
​the IRP to 600 MW, assuming a capacity accreditation for wind generation of 20% for​
​the first 700 MW, after which it drops steeply to 4% for the subsequent 1,800 MW.​​5​

​This stems from the erroneous assumption that all new wind farms would be built with​
​the​​same geographical and technological profile​​as​​St. Leon and St. Joseph,​
​effectively assuming all wind is in the South-Central part of Manitoba and therefore​
​highly correlated (see Fig. 1).​​6​ ​In contrast, the present analysis assumes that wind​
​generation would be relatively dispersed across four sites (one of which is close to the​
​existing St. Leon site, see Fig. 2):​

​Figure 1 (Left): Manitoba Hydro’s Assumption of Wind Farm Locations and Figure 2 (Right): Our Modelled Wind Farm Locations​

​This analysis used sites with relatively high wind (but did not attempt to optimize them​
​fully, given constraints on land availability, wake effects, and local engagement), close​
​to existing power lines, and relatively distributed without being implausible (and no​
​offshore wind). These sites are labelled “Altamont” (South-Central), “Minnedosa”​
​(West), “Barrows” (Northwest) and “Ashern” (Interlake), based on proximity to nearby​

​6​ ​Manitoba Hydro,​​Integrated Resource Plan and Major​​New Facilities Review, CC/MH I-15a-c​​(Manitoba Hydro,​​2026), 4.​

​5​ ​Manitoba Hydro,​​2025 Integrated Resource Plan, Appendix​​7.1: Modelling & Analysis Approach​​(Manitoba Hydro,​​2026), 25.​

​4​ ​Manitoba Hydro,​​2025 Integrated Resource Plan, Appendix 6: Resource Options​​(Manitoba Hydro, 2026), 5, 20; Manitoba Hydro,​
​2025 Integrated Resource Plan, Appendix 7.1: Modelling & Analysis Approach​​(Manitoba Hydro, 2026), 25.​
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​towns. It does not advocate for these four sites per se, but uses them as an example to​
​show how ELCC of wind improves with diverse sites.​

​This analysis assumes 1,080 MW of new wind to match the expected load growth in​
​Manitoba Hydro's “high” demand scenario, where energy consumption grows from​
​24,500 to 28,300 GWh, or 3,800 GWh (by 2030/31).​​7​ ​In other words, the analysis​
​chooses, on average, to neither increase nor decrease imports/exports, but instead​
​meet incremental Manitoba load growth with wind generation. Manitoba Hydro itself​
​notes that it could install 600 MW per year, and given that it takes two to three years​
​to build a wind farm, 1,080 MW by 2031 is not implausible.​​8​ ​Future RFPs for wind​
​generation should consider ways to optimize costs and development timelines.​

​The analysis assumes a 150 m hub height and Vestas 4.5 MW turbines, one of the​
​world’s most common wind turbines.​​9​ ​The modelled capacity​​utilization factor (CUF)​
​was 52%, but was reduced by 15% to be conservative and match Manitoba Hydro’s​
​assumed CUF of 44%.​​10​ ​While 4.5 MW is the most common​​size to date, newer​
​installations globally tend to favour 6.2 MW turbines, which makes these calculations​
​even more conservative.​​11​ ​An ELCC calculation was then​​conducted for five scenarios,​
​using a modelled Manitoba Hydro load from July 2021 to June 2026.​

​Interestingly, this model supports Manitoba Hydro’s conclusion that ELCC for wind​
​drops to 4%​​if​​data is limited to St. Joseph and St.​​Leon only.​​12​ ​However, as shown in​
​Table 1, ELCC is much higher with diversified wind: 33% for 600 MW and 27% for 1,080​
​MW, only dropping off after this point.​

​12​ ​Manitoba Hydro,​​2025 Integrated Resource Plan, Appendix​​7.1: Modelling & Analysis Approach​​(Manitoba Hydro,​​2026), 25.​

​11​ ​Global Wind Energy Council, “GWEC Records Sharp Rise in Wind Turbine Installations, as Five OEMs Exceed 100 GW,” May 14,​
​2026, https://www.gwec.net/news/gwec-records-sharp-rise-in-wind-turbine-installations-as-five-oems-exceed-100-gw.​

​10​ ​Manitoba Hydro,​​2025 Integrated Resource Plan, Appendix​​6: Resource Options​​(Manitoba Hydro, 2026), 5.​

​9​ ​Vesta, “4 MW Platform,” https://www.vestas.com/en/energy-solutions/onshore-wind-turbines/4-mw-platform; the 4.5 MW is a​
​variant of the 4 MW Platform, which Vestas describes as advancing “the already proven technology powering over 23,000 installed​
​Vestas turbines worldwide - more than any other brand.”​

​8​ ​Manitoba Hydro,​​2025 Integrated Resource Plan, Appendix​​7.1: Modelling & Analysis Approach​​(Manitoba Hydro,​​2026), 26;​
​Anurag Gumber et al., “A Global Analysis of Renewable Energy Project Commissioning Timelines,”​​Applied​​Energy​​358 (March​
​2024): 122563, https://doi.org/10.1016/j.apenergy.2023.122563.​

​7​ ​Manitoba Hydro,​​IRP and MNF Review, Attachment 1.3:​​Figure 3: Load Projection 3 – High (Annual Electrical Energy @ Common​
​Bus)​​(Manitoba Hydro, 2026), 8; This assumption slightly​​overstates Hydro’s high load projection, which reported 24,333 GWh in​
​2024/25 and 27,643 GWh in 2030/31, which is a difference of 3,300 GWh.​
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​Table 1: ELCC Calculation for Narrow and Diversified Wind​

​Why is this ELCC rating for wind so much higher than Manitoba Hydro’s? In short,​
​diversity.​​For example, the lowest wind period for​​St. Joseph and St. Leon among the​
​10 high-load periods identified by Manitoba Hydro is Jan. 4–6, 2025 (see Fig. 3). The​
​worst one-hour wind (corresponding to the one-hour peak load) is on Dec. 18 at 5 p.m.​
​(see Fig. 4).​

​Although there is certainly a correlation—all six wind farms tend to reduce and​
​increase output together—the key point is that the correlation is imperfect. At least​
​one plant will always be slightly out of sync with the rest. For example, the modelled​
​Barrows Wind Farm is even lower than St. Joseph and St. Leon on Jan. 4, but rebounds​
​to be higher on Jan. 5 (see Fig. 3). In short, the more wind farms built in Manitoba, the​
​lower the probability of a high load peak coinciding with low wind at​​all​​the wind farms.​

​This is the primary reason why ELCC is so much higher in the “Diversified” wind case​
​than Manitoba Hydro’s extrapolation based solely on the performance of St. Leon and​
​St. Joseph. The secondary reason is that future wind farms would use modern 150 m​
​hub-height (or higher) turbines, rather than the 80 m hub-height turbines used in the​
​past. This is why the modelled “Altamont” wind farm outperforms the nearby existing​
​St. Leon wind farm.​

​4​



​Climate Action Team Manitoba Analysis​ ​August 2026​

​Figure 3: Wind Profile of St. Leon and St. Joseph Against Modelled Sites for Worst Wind Drought During High Load (Jan. 4-7, 2025)​

​Figure 4: Wind Profile of St. Leon and St. Joseph Against Modelled Sites for Worst Wind During Peak Hour (Dec. 18, 2024, at 5 p.m.)​

​2. How Much BESS Would Be Required to Back Up Wind?​

​As evinced by the 3,600 MW of battery storage contracts in Ontario—along with​
​17,000 MW of battery capacity in Texas and 16,000 MW in California—battery energy​
​storage systems (BESS) are now a mainstream resource.​​13​ ​Given this new reality, this​

​13​ ​Tim Lam,​​Ramp Rates for Battery Energy Storage System​​Facilities​​(Ontario’s Independent Electricity System​​Operator, 2026), 7;​
​Cleanview, “Battery Storage Projects in Texas,” August 2026,​
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​analysis answers how much BESS would be required to “firm up” the wind. In other​
​words, if wind provides the energy (GWh), how much BESS would be required to meet​
​the capacity (MW).​

​Specifically, this section examines the size and duration of BESS required to​​replicate​
​the reliability​​of the proposed 750 MW gas plant,​​without vetting whether the 750 MW​
​gas plant is necessary to meet Manitoba Hydro’s own load forecast and planning​
​reserve margin.​

​Again, this analysis conducted an ELCC calculation using BESS of various durations.​
​Importantly, it restricted BESS to charge​​only​​from​​surplus wind (with a 15% efficiency​
​penalty, i.e., 85% round-trip efficiency). In reality, some synergy between wind, hydro,​
​and BESS should be expected (e.g., more water could be “saved” via pondage during​
​overnight periods of high wind, with hydro and BESS working together to meet peaks​
​and lulls in wind, and BESS used to provide peaking, ancillary services and further​
​optimize hydro). However, to be conservative, it assumes​​no synergy​​(or dyssynergies)​
​between wind, BESS and hydro.​

​The analysis modelled three different scenarios:​

​1.​ ​1,080 MW wind plan​​(to meet Manitoba’s demand growth​​with wind and keep​
​exports/imports roughly equal)​

​2.​ ​The existing​​600 MW wind plan​​(though assuming diversified,​​rather than at St.​
​Joseph/St. Leon only)​

​3.​ ​A​​600 MW wind/600 MW solar plan​​(as Manitoba is relatively​​sunny and there is​
​a decent complementarity between solar and wind)​

​2.1. Scenario 1: 1,080 MW Wind + 750 MW/3,000 MWh BESS​

​Surprisingly, the ELCC calculations suggest a four-hour BESS (charged by 1,080 MW​
​wind) is sufficient to reach a 100% ELCC, as shown in Table 2. Even a two-hour BESS​
​would provide an ELCC of 91%, comparable to the availability of an SCGT (Manitoba​
​Hydro has stated the existing gas plant in Brandon has a start-up reliability of 91%).​​14​

​14​ ​Hal Turner, “The Right Plan for Reliable Energy,”​​Winnipeg Free Press​​, August 11, 2026,​
​https://www.winnipegfreepress.com/opinion/analysis/2026/08/11/the-right-plan-for-reliable-energy.​

​https://cleanview.co/power-projects/operating/battery-storage-projects/texas; Cleanview, “Battery Storage Projects in​
​California,” August 2026, https://cleanview.co/power-projects/operating/battery-storage-projects/california.​
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​Table 2: ELCC Ratings for BESS Backed by 1,080 MW of Wind​

​There was also a surprisingly high correlation between Manitoba Hydro’s 10 peak load​
​events and high wind periods, perhaps because heating is used not just when the​
​temperature is coldest but also when the wind is strongest. In fact, nine of the 10 peak​
​load events were almost fully covered by wind and therefore did not require much​
​battery discharge (although the battery could still be used to optimize hydro). Fig. 5​
​shows a sample output for Manitoba’s peak on Jan. 20, 2025 (scaled up by 750 MW as​
​per the ELCC calculation):​

​Figure 5: Meeting Incremental Demand Growth With 1,080 MW Wind and 750 MW/3,000 MWh BESS on Peak Day (Jan. 20, 2025)​
​+ 750 MW Peak Load Growth​

​The model’s “worst” day occurred on Jan. 22, 2026, when load was high and wind was​
​low. (As the wind data was only provided up to 2025, the analysis had to make some​
​assumptions to extend the wind model to the first half of 2026. In reality, Jan. 22, 2026,​
​was actually fairly windy.) Fig. 6 shows the modelled profile for Jan. 22, 2026 (again,​
​with 750 MW of new load).​

​7​
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​Figure 6: Modelled Profile of 1,080 MW Wind, and 750 MW/3,000 MWh BESS Against 750 MW of Load Growth for Jan. 22-24,​
​2026​

​As shown in the chart above, there is a gap of ~550 MWh, ignoring any potential​
​benefit of the previous day’s wind “saving” hydropower. Even under these very​
​conservative assumptions, the overall reliability was 99.99%, above the required​
​standard of 99.97%. The duration of this deficit is two hours, and could be met by​
​extending BESS from 4 to 5 hours (extra 750 MWh), using saved hydro from the​
​previous night, calling on curtailable load customers, and/or with spot market​
​purchases.​

​Finally, Manitoba Hydro also argues that short-duration BESS cannot be relied upon​
​during a cold “snap” lasting up to a week.​​15​ ​The worst​​such week in the modelled five​
​years started Feb. 13, 2025 (which includes one of the “top 10” load peaks on Feb. 17 at​
​7 a.m., but interestingly Feb. 13 and 14 were tighter due to low wind). Fig. 7 shows the​
​weekly profile. This shows that even during a high-load/low-wind week, there is enough​
​wind (if distributed across the province) that BESS can plug the gaps as required.​

​15​ ​Manitoba Hydro,​​IRP and MNF Review, PUB/MH I-81-Attachment​​1​​(Manitoba Hydro, 2026), 68; Allan Danroth, Opening​
​Comments to Manitoba Public Utilities Board Re: Manitoba Hydro 2026 Integrated Resource Plan and Major New Facility Public​
​Review Public Hearing, July 27, 2026, 211.​
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​Figure 7: 1,080 MW Wind and 750 MW/3,000 MWh BESS Profile During the Worst Wind/Load Combination Week (Feb 13–19,​
​2025)  in the Five-Year Period​

​2.2. Scenario 2: 600 MW Wind + 750 MW/5,250 MWh BESS​

​If new wind generation is capped at 600 MW, BESS can still meet load, but it requires a​
​seven-hour duration to match the previous reliability.​

​Table 3: ELCC Ratings for BESS Backed by 600 MW Wind​

​A clear trade-off exists between using less wind energy to charge the battery and​
​having large battery capacity. Fig. 8 shows the “worst” three-day period (high load, low​
​wind) for Scenario 1. As shown in Fig. 8, less wind means the BESS is used more, but its​
​larger capacity lets it last through the eight-hour evening peak.​

​9​
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​Figure 8: Modelled Profile of 600 MW Wind and 750 MW/5,250 MWh BESS Against 750 MW of Load Growth for Jan. 22–24, 2026​

​This scenario shows that even if wind is capped at 600 MW, the same level of reliability​
​can be met by extending the BESS duration to seven hours. There is no technical​
​reason Manitoba Hydro could not build​​both​​1,080 MW​​of wind and a seven-hour (or​
​longer) battery to achieve even higher reliability; it is simply a question of the​
​cost-reliability trade-off inherent in any IRP process.​

​2.3. Scenario 3: 600 MW Wind + 600 MW Solar + 750 MW/3,000 MWh BESS​

​Even though solar has an ELCC of zero on its own, it complements wind and BESS​
​reasonably well. The “worst” days for wind and BESS tend to occur when a morning​
​peak depletes the battery, and there isn't enough wind during the day to recharge it for​
​the evening peak. Therefore, even modest solar during the day ensures the BESS is​
​fully recharged to serve the evening peak, and could hedge against rising summer​
​peaks under growing extreme heat.​

​Table 4: ELCC Ratings for BESS Backed by 600 MW Wind and 600 MW Solar​

​Fig. 9 shows one of the highest-stress days in the model, Feb. 21–23, 2022 (Manitoba​
​Hydro does not provide access to its exact load profile, requiring a synthesized load​
​profile that stresses the system. This should be thought of as a time period in 2031 that​
​is as cold as Feb. 21–23, 2022, but has very little wind.)​

​10​



​Climate Action Team Manitoba Analysis​ ​August 2026​

​Figure 9: Modelled Profile of 600 MW Wind, 600 MW Solar and 750 MW/3,000 MWh BESS Against 750 MW of Load Growth for​
​Feb. 21–23, 2022​

​Scenario 3 shows that even if wind is capped at 600 MW, a four-hour BESS is sufficient​
​for reliability if Manitoba Hydro also contracts/builds 600 MW of solar to “top up” the​
​BESS during low-wind days.​

​3. Cost Comparisons of Manitoba Hydro Plan vs. Three Scenarios​

​Sections 1 and 2 outline how Manitoba Hydro’s load growth can be met reliably with a​
​combination of wind and BESS (and possibly solar). This section illustrates that if​
​Manitoba Hydro includes a plan with up to 750 MW BESS, and updates wind ELCC to​
​reflect a diversified rather than concentrated profile, its models will show the economic​
​benefit of wind and BESS over the proposed gas plant.​

​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.​​16​ ​The “Blended Cost” includes both​​the energy cost (from the​
​wind/solar) and the BESS capacity cost, levelized on a per-MWh basis. It assumes the​
​BESS cost is fully loaded onto firming the wind/solar. It does not account for any “value​
​stacking” such as reducing ancillary service costs, better optimizing existing hydro​
​assets, or reducing transmission/distribution costs (for example, placing some BESS in​
​Brandon could defer transmission upgrades).​​17​ ​Distributing​​BESS throughout Manitoba​
​would also help protect against transmission system failures.​

​17​ ​Thomas Bowen et al., Grid-Scale Battery Storage: Frequently Asked Questions (USAID-NREL, September 2019), 2–3; Arun​
​Muthukrishnan, “The New Chapter in Energy Storage: Why Value Stacking is the Future,”​​PV Magazine​​, August​​15, 2025,​
​https://pv-magazine-usa.com/2025/08/15/the-new-chapter-in-energy-storage-why-value-stacking-is-the-future/.​

​16​ ​Jason Rioux,​​Affidavit of Jason Rioux​​(Public Utilities​​Board of Manitoba, 2026), 3.​
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​The analysis derives gas, wind, and solar figures directly from Manitoba Hydro’s IRP.​
​This includes a 750 MW gas turbine cost of approximately $1.2 billion, per IRP Appendix​
​6. If the gas plant ends up costing considerably more than this initial estimate, as​
​indicated by updated costing in Manitoba Hydro’s Major New Facilities submission, the​
​cost differential with wind and BESS would be even higher.​​18​

​Additionally, this analysis did not vet Manitoba Hydro’s assumptions about other​
​costing, such as solar generation costing $88/MWh.​​19​ ​If solar is relatively cheaper due​
​to global price declines, Scenario 3 (a mix of wind and solar) might be more​
​cost-effective. Likewise, the analysis did not thoroughly vet Manitoba Hydro’s load​
​growth projections nor model the interaction between wind and hydro. If 600 MW of​
​wind is sufficient to meet Manitoba Hydro’s load growth and provide enough energy to​
​save water during drought years, a four-hour BESS may be sufficient to meet the​
​capacity shortfall, making Scenario 2 more viable.​

​On upfront capacity cost, energy cost, and blended cost, plans that prioritize wind and​
​BESS are substantially cheaper than a new SCGT plant (see Table 5).​

​Table 5: Cost Comparison of Manitoba Hydro Proposal vs. Scenarios 1-3, All Assuming 750 MW BESS Capacity​

​This analysis shows that Manitoba Hydro can meet demand growth reliably with​
​moderate amounts of wind, BESS, and potentially solar at a lower cost than the​
​proposed gas plant, rather than optimizing within these plans.​

​Crucially, all proposed wind and solar are within Manitoba Hydro’s projected load​
​growth (and, if load growth is lower than expected, can be deferred). Therefore, wind​
​and solar carry no export/import price risk. In contrast, a new gas turbine carries a​
​substantial sunk cost regardless of how often it is used and is exposed to gas price risk.​

​19​ ​Manitoba Hydro,​​2025 Integrated Resource Plan, Appendix​​6: Resource Options​​(Manitoba Hydro, 2026), 8.​

​18​ ​Manitoba Hydro,​​IRP and MNF Review, Volume 2 – Major​​New Facilities​​Review​​(Manitoba Hydro, 2026), 14.​
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​4.​ ​Key Conclusions​

​The key conclusions from this analysis are as follows:​

​●​ ​Manitoba Hydro’s energy demand growth can be met by modestly increasing​
​Manitoba Hydro’s wind (and/or solar) targets.​

​●​ ​Building wind at diversified sites (rather than concentrated, as Manitoba Hydro​
​assumes) improves wind reliability.​

​●​ ​Manitoba Hydro’s capacity shortfall can be met with a moderate (by Canadian​
​and international standards) amount of BESS. Building ~1,080 MW of wind and​
​750 MW/3000 MWh of BESS would provide higher reliability than 750 MW of​
​SCGTs at a lower cost.​

​●​ ​The exact figures could be further optimized with better access to Manitoba​
​Hydro’s load profile and forecast.​
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