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COVER SUMMARY

This brief outlines the opportunities for wind, solar, and energy storage to support a
clean energy transition in Manitoba in the next five years and the decades to come.

Manitoba must expand sources of electricity generation to meet growing peak demand.
This brief finds that Manitoba could meet its short-term demand requirements by
building 600 megawatts (MW) of wind power and at least 200 MW of batteries to
increase reliable power supply. To support electrification in the longer-term, Manitoba
should build an average of at least 200 MW of wind, 160 MW of solar, and 80 MW of
energy storage every year over the next 25 years.

These investments can ensure electricity rates remain affordable while reducing
emissions, fostering green industries and jobs, and supporting Indigenous-led
development, among other benefits.
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Executive Summary

Meeting Near-Term Peak Electricity Requirements

Summary: Manitoba is facing a wintertime peak capacity shortfall of about 270 megawatts
(MW) of electricity by 2030, which Manitoba Hydro has proposed to address by building a
new gas-fired power plant. This report argues that Manitoba should instead invest public
resources in building grid-scale battery storage, which would maximize the benefits of
existing and new wind power projects by matching supply with demand.
Recommendations: Manitoba could meet its short-term peak demand requirements by
building 600 MW of wind power and at least 200 MW of batteries. In addition to the 120 MW
of winter firm capacity from new wind power, batteries would unlock an additional 770MW
from existing and new wind power projects. If Manitoba Hydro procures less than 600 MW
of wind power through the current process, it should build additional wind power to meet
upcoming requirements.

Developing a Long-Term Vision for Manitoba’s Electrification

Summary: Provincial electricity demand is projected to more than double by 2050 due
to electrification of transportation, buildings, and industry. Significant new generation
capacity will be needed alongside demand reductions. Wind and solar power are highly
complementary generation sources; Manitoba should plan to invest in both, and switch
reliance between the two between summer and winter.

Recommendations: By 2050, Manitoba should aim to reach at least 5,000 MW of wind
power, 4,000 MW of solar power, and 2,000 MW of a diverse mix of energy storage. This
would require annual additions of at least 200 MW of wind, 160 MW of solar, and 80 MW
of energy storage every year between 2026 and 2050. Along with grid-scale battery
storage, Manitoba should consider other forms of longer-duration energy storage such as
compressed air and thermal storage.

Benefits to Manitoba

These investments in clean electricity would reduce greenhouse emissions, promote
provincial economic development, create good green jobs, eliminate wasteful spending on
imported fossil fuels, improve affordability, and increase the reliability and stability of the
grid. Crucially, Indigenous Nations and organizations can be a central part of the transition,
advancing energy justice and Indigenous-led development.

Climate Action Team Manitoba www.climateactionmb.ca


http://www.climateactionmb.ca
http://climateactionmb.ca

3 The Immense Potential of Wind, Solar, and Storage in Manitoba | November 2025

Introduction: The Challenge of Meeting
Manitoba’s Growing Electricity Demand

Manitoba Hydro anticipates that the province may need up to 270 MW of additional electricity
generation to meet peak demand within five years.! It expects that a share of this will be
supplied by new wind power, while some additional capacity will likely also come from new
power purchases from U.S. utilities.2 However, Manitoba Hydro proposes to address most

of the shortfall with a new 496 MW simple cycle gas turbine “peaker plant” that will provide
dispatchable supply during periods of peak demand and severe drought conditions.? While it
claims that “no decision on the fuel source has been made,” the only realistic option for this
proposal given the existing state of technologies is burning fossil gas.* The power plant would
be built next to the existing Brandon Generating Station and would cost at least $738 million,
with a total of $1.36 billion budgeted for contingency and financing costs.® It would also incur
significant ongoing costs of purchasing fossil gas to burn as fuel, on top of the costs of routine
operations and maintenance. Fossil fuel prices can be extremely volatile and contribute to
higher energy prices, as well as broader inflationary pressures.®

The issue of peak demand is serious, and requires careful planning to address capacity gaps
while improving affordability, job creation, and economic development.” Significant additional
electricity supply will also be required in the coming years and decades given the need for the
electrification of transportation, buildings, and industry, alongside measures to limit demand
growth such as strong building codes, replacing electric baseboard heating with ground-source
heat pumps, and limiting the overburdening of the grid by new heavy power users like data
centres.®

This report argues that there are viable and reliable alternatives to addressing peak demand.®
Specifically, it describes the benefits of building wind and solar combined with energy
storage, especially grid-scale batteries. Importantly, Manitoba’s hydroelectric system features
extensive reservoir storage—with Lake Winnipeg engineered as a massive battery of sorts
controlling flows into the Nelson River—that can release or hold back water based on demand,
providing a major advantage for integrating wind and solar that many other jurisdictions do not
have.’® Rather than having to curtail renewable generation during periods of high production,
like extremely sunny or windy stretches, this system allows Manitoba Hydro to store water that
would otherwise be required to spin turbines for periods when renewable generation is lower.

The first part of this brief argues that Manitoba can best meet the more immediate needs of
winter peak capacity requirements by investing in batteries to maximize the benefits from the
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new Indigenous majority-owned wind power projects, along with excess supply from existing
generation facilities." If 600 MW of new wind power and at least 200 MW of batteries was
online by 2030/31, this would provide sufficient electricity supply to meet projected peak
demand requirements, alongside the additional capacity unlocked from existing wind resources.
If Manitoba Hydro procures less than 600 MW of wind power through the current process,

it will need to build additional wind power to meet these demand requirements. Additional
battery investments beyond the immediately required 200 MW of installed capacity would
provide even greater energy security.

The second part of this brief argues that to meet longer-term demand increases, the province
should exclusively build a combination of wind and solar power, energy storage (including
longer-duration systems like compressed-air and thermal batteries), and additional grid
flexibility improvements like inter-provincial transmission and demand-side management.™ |f
well-planned, such a combination would provide a highly reliable and cost-effective solution
to energy needs, including during periods of peak demand, extreme weather events, and even
compound energy droughts.

This approach would help further reduce Manitoba’s already low emissions from electricity
generation, reduce exposure to the supply and price volatility of fossil gas, create good green
jobs, improve resilience for extreme weather, and achieve a zero-emissions electricity grid

by 2035, as recommitted to in Manitoba's Path to Net-Zero plan published in October 2025.
This wind, solar, energy storage, and grid flexibility buildout would also strengthen Manitoba’s
economic development in tandem with an east-west electricity grid, providing strong
opportunities for energy exports to neighbouring provinces and territories.

Manitoba could likely develop these energy resources fairly quickly within a supportive policy
context. Even with increasing delays in past years, the mean commissioning time—or the time
between when the permitting and completion of a project—for solar and wind projects built

in Canada from 2020-2022 were two and 3.1 years, respectively.”™ Ontario’s recent battery
storage procurement in mid-2024 will mean the systems will come online no later than 2028.™
By contrast, the global demand surge for new gas-fired turbines has meant that estimated wait
times for the equipment have increased to between three and seven years.”™ Wind, solar, and
energy storage offer a lower-risk combination of energy resources than gas-fired power plants.

Costs of various electricity sources are currently difficult to project for the sake of
comparisons due to the massive economic turmoil caused by U.S. tariffs. Manitoba Hydro is
currently drafting a new Integrated Resource Plan (IRP), which will likely include up-to-date
cost estimates for new electricity generation and storage; however, this information is not yet
public. As a result, this report does not cite specific cost estimates but focuses instead on the
technical viability of generation and storage options. With that said, the most recent estimates
of the levelized cost of energy plus the levelized firming cost prepared by Lazard’s of the U.S.
shows that solar or wind combined with battery storage in California produces electricity at

a cost well below that of a gas-fired peaker plant.’® This means that a pathway of variable
renewables and energy storage will likely prove more cost-effective than further investments
in fossil fuel infrastructure, especially over the lifetime of a project, contributing to increased
affordability for Manitobans."”
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Meeting Near-Term Peak Capacity with
Battery Energy Storage and Wind Power

Harnessing Manitoba’s Wind Potential

Wind power is exceptionally well suited to meet Manitoba’s wintertime requirements, as wind
speeds tend to be strongest during cold months. Average monthly generation from wind power
in Manitoba is highest between October and April, and drops to its lowest levels in July and
August. In 2024, Manitoba’s two wind farms—which have a combined installed capacity of 258
MW-—generated more than 80,000 megawatt-hours (MWh) monthly in January, March, April,
October, and December, and decreased to less than 45,000 MWh in July.” This relationship
between cold weather and generation potential is ideal to help meet Manitoba’s peak demand.

Manitoba's wind power potential is especially strong in the province’s southwest; there is also
significant wind potential in Northern Manitoba, including in Hudson Bay.” Wind turbines
face issues with extreme cold and the icing of turbine blades; however, manufacturers are
increasingly designing them to withstand such conditions, including through the combination
of passive anti-icing and active de-icing technologies.?° The issue of extreme cold also

poses risks to fossil gas extraction facilities and power plants, with examples of cold-related
shutdowns in recent years.?' Spreading wind installations over a wide geographic area—which
Manitoba is well suited for—allows for additional risk-reduction of adverse weather.?

Manitoba Hydro credits wind power with a firm capacity (the electricity available during peak
demand hours) of 20 MW per 100 MW of installed capacity—half of its average capacity factor
of 40%—due to it not being dispatchable during peak demand periods.?* Put differently: on
average, wind power can only be relied on to generate electricity when most needed 20% of
the time, with the remaining generation occurring during non-peak hours. The solution to this
problem is utility-scale energy storage, especially lithium-ion batteries that have plummeted
in cost in recent years, dropping almost 20% between 2024 and 2025, although the impacts of
tariffs may reverse this trend (along with cost trends for all energy resources).?*
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Firming Wind Power with Battery Storage

Batteries can store excess wind generation—which tends to be strongest at night, when
demand is low—for peak demand loads in the mornings, along with recharging during the
daytime ahead of the early evening peak. Demand peaks typically last several hours at a time,
which is why battery systems are often designed with a four-hour duration, meaning that it
can discharge electricity at its nameplate capacity for four consecutive hours. For example, a
battery project with 100 MW of installed capacity and a four-hour duration will discharge 400
MWh of energy each cycle.

Batteries are also being built for longer-duration storage as well—such as eight hours of
continued discharge—which can also provide cost efficiencies and extend the lifetime of the
project.?®> Other energy storage options feature different profiles: the compressed air energy
storage project that Hydrostor is currently building near Kingston, Ontario, will have an installed
capacity of 500 MW and eight-hour duration, discharging 4,000 MWh of energy. Ontario’s
Independent Electricity System Operator is currently procuring long-duration energy storage
projects that can discharge for at least eight hours at a time.?® Most energy storage options can
also be discharged at a lower rate if required. They can also store energy for longer periods than
the standard diurnal cycle before discharging, although energy will gradually be lost over time,
especially in the extreme cold.

In 2019, the U.S. National Renewable Energy Laboratory predicted that grid-scale battery
storage could “satisfy a substantial portion of U.S. peak capacity needs.” ?’ This is increasingly
borne out by the fact that electricity from batteries is eroding gas-fired generation during peak
hours in California and Texas.?® In California, the “firming cost” of using batteries to provide
reliable electricity during peak demand remains below even the lowest cost for a gas peaker
plant.2® Many solar projects are now being built with battery storage to maximize benefits.*°

Batteries are also well-suited for many other important functions.3* One is to provide operating
reserves; unlike thermal power plants, which take time to ramp-up, batteries can provide near-
instantaneous energy to the grid, including for system restarts after a blackout.?? They can
also contribute to grid stability, with massive battery storage projects in China now being
developed with large-scale grid-forming capacities.®® Yet another service is as a non-wires
alternative that can postpone costly transmission and distribution development and help ease
grid congestion if well-coordinated.’*

Finding the Right Mix of Wind and Storage

Despite dramatic cost reductions and the acceleration of energy storage globally, Manitoba
Hydro states they have a “finite ability to reduce our peak demand.”* Specifically, Manitoba
Hydro has reported that 350 MW of batteries would be “the maximum amount of short term
batteries that can effectively be connected to our system” due to the narrow difference
between daytime and nighttime loads during extremely cold temperatures.
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However, battery storage would effectively double wind power's firm capacity to 40%, by
saving the electricity for when it is most needed in a day (see Figure 1). Installation of 200 MW
of batteries could unlock an additional 50 MW of firm capacity from the 258 MW of existing
wind power currently generated at non-peak times. It would also improve contributions of
new generation by 20 MW for every 100 MW of installed wind power capacity. For example,

if Manitoba builds 600 MW of installed wind capacity, it would unlock 240 MW of winter firm
capacity, rather than only 120 MW. In combination, battery storage paired with existing and
new wind power would create about 290 MW of firm capacity to help address peak demand
requirements.

Due to this peak demand benefit, Manitoba should accelerate the installation of new wind
power projects to reach 600 MW of additional installed capacity by 2030/31, alongside the
coordinated installation of at least 200 MW of batteries. While costs for all energy resources
are in major flux at present, this approach will likely be cost-competitive, if not more cost-
effective, than building a gas-fired power plant that is only used for a fraction of the year.
Brookfield Renewable’s South March Battery Energy Storage System proposed to be built in
Ottawa is estimated to cost $650 million for 250 MW of battery storage.* If this same cost-to-
storage ratio was applied to Manitoba battery projects, this means it would cost about $520
million to build 200 MW of storage: about 70% of the base cost of a gas-fired peaker plant, not
including any of its contingency or interest costs. Building 350 MW of battery storage, which
Manitoba Hydro reports as the maximum amount in relation to addressing peak wintertime
demand, would cost about $910 million assuming this cost-to-storage ratio.

Maximum
wind power

Average reliable
wind power )

Average reliable
wind power
with storage

0 20 40 60 80 100
Megawatts (MW)

Figure 1. Firm wind power compared to maximum installed capacity, with and without battery storage.’”
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A Long-Term Vision for Manitoba’s
Electrification: Wind, Solar, Storage, and
Grid Interties

Scaling Up Renewables and Storage over 25 Years

While vitally important, building new energy storage and wind power to address peak demand
requirements in the next five years will only be the beginning of necessary investments to
support electrification. In 2024-25, Manitoba Hydro generated 30,600 gigawatt-hours (GWh)
of energy, with nearly 75% used domestically and the remainder exported; the utility also
spent $105 million on imported electricity, down from $216 million in 2023-24.3 Rapid and
widespread electrification to displace current oil and gas consumption will require at least
double this amount of energy; Manitoba Hydro's “high-load projection” by 2050 includes
increases of 10,700 GWh for transportation, 8,200 GWh for space heating, and 4,400 GWh
for industry, with an annual demand reaching more than 50,000 GWh by 2050.%° However,

a Climate Action Team (CAT) analysis has suggested that total energy requirements could
exceed 70,000 GWh by 2050 to electrify all vehicles and space heating, not just most.*°

According to CAT's previous analysis, Manitoba can meet about half of these energy
requirements without requiring new generation by reducing demand through deep energy
retrofits of buildings and re-allocating energy currently exported for provincial consumption to
bolster supply.*' This leaves about 20,000 GWh of new energy generation needed in Manitoba
by 2050 (with accelerated deployment enabling faster electrification and emissions reductions,
along with increased buffers for below-average hydroelectricity generation).

To achieve this goal, Manitoba should plan to reach at least 5,000 MW of installed wind
power capacity (17,800-19,050 GWh per year), 4,000 MW of installed solar power capacity
(5,760-7,520 GWh per year), and 2,000 MW of a diverse mix of energy storage (see Figure
2).%2 This would require annual additions of at least 200 MW of wind, 160 MW of solar, and 80
MW of energy storage every year between 2026 and 2050. For the sake of comparison, Alberta
already has more than 5,700 MW of installed wind power capacity and more than 2,700 MW of
installed solar power capacity.*3
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Figure 2. Estimated amounts of wind and solar generation required to decarbonize Manitoba by 2050,
compared to 2024 levels.**

While land-use has been invoked as a case against wind and solar in favour of thermal power
plants, these concerns are of little relevance to Manitoba; further, generation options like
reservoir-based hydroelectric dams and fossil gas combustion tend to have high land-use
impacts of their own, such as extensive networks of pipelines required for gas.*®* When it
comes to wind power, a majority of land can and typically is used for other purposes, especially
agricultural production. Direct land-use by turbines, roads and related infrastructure averages
0.75 acres/MW and wider land transformation averages 2.5 acres/MW.*¢ Therefore, building
5,000 MW of wind power would require between 3,750 and 12,500 acres (less than 0.01% of
Manitoba's land area), depending on location and calculation method.

Utility-scale solar uses more land than wind power—about five to 10 acres per MW—but the
20,000 to 40,000 acres required to build 4,000 MW of installed capacity is still a small fraction
of the province's total area (less than 0.03%).*” As another comparison, Manitoba's total farm
area is 17.1 million acres, meaning developing 4,000 MW of utility-grid solar would only take

up between 0.12% and 0.23% of agricultural land in the province.*® Further, solar power can

be combined with agriculture through agrivoltaics, allowing for the simultaneous generation

of electricity, production of crops and cultivation of vital pollinator habitats.*® There is also
significant untapped potential for distributed solar development on the rooftops of residential,
commercial, and institutional buildings.

Wind, solar, and energy storage are also more resilient to extreme weather events, including
extended drought conditions. A study by the U.S. National Renewable Energy Laboratory
found that “wind and solar generation tend to be available during the extreme weather events
of today and do not introduce new resource adequacy concerns or system operation stress
as their annual energy penetration increases.”° This benefit is especially important in contrast
to fossil fuel-powered generation, which already has immense cooling requirements and can
experience outages and shutdowns due to higher temperatures.®' A 2021 analysis of such
risks concluded that hotter weather will lead to greater curtailment of electricity generation
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by thermal power plants, rendering it a “systemically disadvantaged means of electricity
production in a warming world."5?

Further, while a gas-fired peaker plant will only generate electricity for a few days or weeks

a year when most needed, a well-planned mix of wind, solar, and batteries will provide firm
capacity for many various uses throughout the year—direct consumption, storage, export, or
production of green hydrogen for industrial decarbonization—along with meeting peak demand
in wintertime.

Complementing Wind with Solar Power

So far, this brief has discussed the many merits of wind power and battery energy storage.

It is necessary to specifically examine the case for solar power, especially given the lack of
investment in solar in Manitoba to date. The cost of utility-scale solar installations dropped

by more than 80% between 2010 and 2021.5* While it took several decades for the world to
reach one million MW of installed solar capacity it only required two more years to double that,
passing the two million MW mark in late 2024.54 In 2024, solar met 40% of additional electricity
demand in the world: triple the new demand met by coal and almost five times that of fossil
gas.>® SolarPower Europe recently projected that the world will reach seven million MW of
solar capacity by 2030, requiring the addition of one million MW every year.%® The International
Energy Agency (IEA) has projected that solar will replace coal as the world’s largest source of
electricity generation in 2033.%

Winnipeg is one of the sunniest major cities in Canada.®® A 2017 analysis identified Manitoba
as one of four provinces—along with Alberta, Saskatchewan and Ontario—where there is
considerable “solar farming” potential.>® Studies have indicated that in combination with its
extensive hydroelectric grid, wind and solar power could well exceed provincial demand and
allow for Manitoba to export excess electricity to neighbouring jurisdictions.®®

Of course, the impacts of the darkness of winter is an understandable concern when it comes
to solar power in Manitoba and Canada more generally, particularly given such periods are
precisely when electricity demand is highest.®" A recent study conducted by Manitoba Hydro
of 20 customers with solar generation—13 ground-mounted and seven rooftop—reported that
average monthly solar generation hours in January was less than half than in July, and that total
electricity generation was only one-fifth as much.®? Crucially, solar generation in the winter
takes place between about 9:00 AM and 4:30 PM, which does not help meet peak demand in
early mornings and evenings.®®

Some technologies can boost solar generation year-round, such as solar trackers that shift
panels to always face the sun; studies have suggested that single-axis tracking can boost
production by 20% and dual-axis tracking by 40%, compared to fixed-tilt systems.®* However,
trackers increase the upfront costs of installation and require regular maintenance and
replacement of parts, especially in the extreme cold.®® Given these realities, Manitoba should
design its rollout of wind, solar, and energy storage to largely switch reliance from solar to
wind with the change in seasons.
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Figure 3. Average monthly solar potential (left; 2020) and wind generation (right; 2020-2024) in Manitoba.®®

Options to Balance Out the Variability of Wind and Solar

Wind and solar power are highly complementary generation sources, with solar more
productive during the daytime and summer months, while wind is strongest at night and
during winter months or cloudy weather (see Figure 3).%” This relationship allows for effective
“co-location” of wind and solar power, which “significantly mitigate energy intermittency issues,
enhance grid stability, and can be more cost-effective due to shared infrastructure.”®®

Transmission interties with neighbouring jurisdictions can further strengthen the resiliency
of this combination, though these can come with their own socioecological impacts and
risks. Manitoba could also use excess electricity to produce green hydrogen for industrial
decarbonization.®® There may also be a role for green hydrogen as a seasonal energy storage
option but this requires caution and close comparison with other storage options.”®

Further, developing a diverse mix of grid-scale energy storage can help smooth out the
intermittency of wind and solar on multiple time scales by helping to save some energy
generated during periods of excess supply to fill the gaps during low production.”” Along

with lithium-ion batteries, technologies like capacitors and flywheels can provide immediate
bursts of energy (and kinetic inertia, in the case of the latter) to the grid.”? Alternative battery
chemistries, such as sodium-ion batteries, can provide specific benefits such as greater supply
chain certainty and reduced need for expensive thermal management systems.”?

Many longer-term energy storage options also exist including compressed air, thermal batteries,
and flow batteries.”* Compressed air storage may have significant potential in Manitoba due

to the deep saline aquifers in the province's southwest, allowing for co-location with wind and
solar.”® In the thermal storage realm, the largest “sand battery” in the world recently started
operations in Finland, storing excess renewable energy as high-temperature heat for later use

in the small town's district heating system; the company reports that this heat can be stored
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for close to a week in winter and a month in summer.”® Electric thermal storage can also be
implemented at the scale of individual residential buildings as well, such as Québec’s financial
incentives to combine heat pump and thermal storage installations and the long-running “Heat
for Less” program in Summerside, Prince Edward Island.””

Energy storage would be a highly worthwhile area for the provincial government to direct
funding for research and development, with a particular focus on maximizing storage
capabilities and performance in extreme cold conditions. This work would be well-suited for
the Province’s new Ministry of Innovation and New Technology, along with collaborations with
institutions such as Red River College Polytechnic. Further innovations in this space would
provide ever-greater stability to this emissions-free grid and facilitate the continued expansion
of wind and solar in the decades to come.

Conclusion

It will require care and coordination to develop a reliable and cost-effective system of

wind, solar, and energy storage to electrify Manitoba. Yet this is true of all energy systems,
particularly in the context of climate change and the cost-of-living crisis. Manitoba cannot
afford to spend significant public resources on new fossil fuel infrastructure while reliable
alternatives exist that can meet peak demand requirements and provide many other services.
For starters, the Province should instruct Manitoba Hydro not to proceed with the proposed
gas-fired power plant and to redirect its resources and efforts into a plan to develop and
coordinate a large-scale wind and solar rollout over the coming decade, starting with a
significant investment in batteries.

At a broader level, the provincial government must present a clear and ambitious vision for
developing wind, solar, and energy storage in Manitoba as a core aspect of creating good green
jobs, building provincial resilience and independence, and contributing to Canada’s emissions
reduction obligations. Manitoba cannot advance such a strategy in a piecemeal fashion,

and should work to develop all aspects—generation, storage, grid flexibility, demand-side
management—in tandem to produce necessary stability and benefits. This pivot will require
courage and commitment by policymakers, but will position the province as a national leader in
the fight against climate change, ensuring an affordable and clean future for Manitobans.
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