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An advance in deployment
driven by new facilities in
Alberta, added 1,671 MW
out of the 1,720 MW of new
capacity across the country,
which gave Canada an
increase in new installed
capacity above the 1,006
MW installed in 2022.

A seven-month moratorium on
approvals of new projects in the

province overshadowed this growth.

Investor uncertainty is likely to
affect growth in Alberta beginning
in 2025. Longer-term wind power
procurements for new builds were
announced in Nova Scotia, Que-
bec, and Saskatchewan in 2023 in
newly released provincial Strategic
Plans. Preliminary groundwork for

procurements took place in Ontario,

Manitoba, New Brunswick, and British
Columbia without official procure-
ment announcements, though they
are expected in the near future [1].

Highlight(s)

More than 1.7 GW of new
utility-scale wind was added in
2023, of which, the province of



Table 1. Key National Statistics 2023: Canada

Total (net) installed wind power capacity 17.03 GW
Total offshore capacity oGW
New wind power capacity installed 172 GW
Decommissioned capacity (in 2023) 1.6 GW
Total electrical energy output from wind 39.66 TWh
Wind-generated electricity as percent of national electricity demand 6.4%
Average national capacity factor 29.7%
Target

National wind energy R&D budget CAD $5,022,000

Alberta accounted for 97% [1].

The federal government an-
nounced a 15% investment tax
credit and a 30% manufacturing
tax credit for clean electricity.

New wind power procurement
schemes were announced in
Nova Scotia, Quebec, and Sas-
katchewan, and new planning
targets were announced in On-
tario, Manitoba, New Brunswick
and British Columbia.

Market Development

Targets and Policy

2

In 2023, the Federal government
announced a 15% Clean Electric-
ity federal investment tax credit
legislation for eligible invest-
ments in technologies required
for generating and storing clean
electricity and its transmission
between provinces and territo-
ries [2].

The federal government also
announced a 30% Clean Tech-
nology manufacturing tax credit
to help cover the costs of new
machinery and equipment used
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to manufacture or process clean
technologies and extract, pro-
cess, or recycle critical minerals

[3l.

The Nova Scotia Clean Pow-

er plan includes a target of
1,000 MW of fixed-price power
purchase agreements by 2030,
with procurements occurring in
2023, 2025, and 2027 [4].

Hydro Quebec released its 2035
Action Plan, which comprises a
planned tripling of wind power
capacity to roughly 8,000 MW
by 2035 and a provincial net-ze-
ro mandate [5].

In Saskatchewan, SaskPower has
committed to procuring 3,000
MW of wind and solar by 2035.
Of this, 400 MW of wind has
been procured to date. [6]

Ontario announced a procure-
ment of 5,000 MW of non-emit-
ting energy-producing resourc-
es over the next four to six years
(2023 to 2027-2029) [7].

New Brunswick's energy strate-
gy, released in December 2023
and titled “Our Path Forward to
2035", includes the develop-

ment of 1,400 MW of new wind
power, with biannual procure-
ments expected to start in 2027

(8l.

Manitoba Hydro completed an
integrated resource plan that
intends to increase total capac-
ity from 6,600 MW to 16,000
MW, and wind will play a role in
achieving this goal [9].

Progress and Operational
Details

There has been a significant
and steady increase in the
average size of wind turbines
installed in Canada due to con-
tinual advancements in tech-
nology. The accelerated growth
in the average kW per turbine
(Figure 1), rotor diameter, and
hub height (Figure 2), indicates
turbines have become more
powerful and efficient in recent
years.



The 4 MW Haeckel Hill-Thay
T'aw Wind Energy Project,
connected to the Yukon energy
grid in Fall 2023, marked a
historic accomplishment as the
first 100% Indigenous-owned
wind energy project in northern
Canada. It is also the first wind
energy project to be repowered
in Canada [10].

ables was a close second, with
297 MW installed [1].

The largest turbines installed in
2023 were ENERCON E-160 EP5
E3, which feature a 114m hub
height and 160m rotor diameter
with a rated power of 5.56 MW.
These turbines were installed at
the Jenner Wind Power Project

(1.

Figure 1: Average rated capacity per turbine in Canada over time [1]. Source: Canadian Renewable Energy Association.

Figure 2: Average turbine hub height and rotor diameter in Canada (in m) over time [1]. Source: Canadian Renewable Energy Associ-
ation.

wind generation and relevant
markets for regulators, policy-
makers and other stakeholders,
Net Zero Atlantic produced a
work plan that “analyses paths
to market, maps the resource
potential, and enables effective
grid integration in an Atlantic
Canadian context” [18].

+  The Jenner Wind Power Project
by Potentia Renewables was the
largest wind project installed
in Canada in 2023, with 303
MW of capacity across all three
phases of the project. Sharp + Inthe interest of providing a
Hills wind farm by EDP Renew- clear pathway between offshore

Matters Affecting Growth and
Regarding offshore wind, there Work to Remove Barriers
are ongoing activities regarding
planning: - There are nationwide issues
around public acceptance of
wind energy [1]. This may lead

to future limitations in local sup-
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Photo 1: Jenner Wind Projects. Credit: ENERCON Canada Inc.
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port and barriers to siting.

There is now significant con-
gestion on certain parts of the
Alberta grid. Various operators
are seeing an unprecedented
number and severity of curtail-
ments of wind projects in 2023.
The number of constrained
GWh has increased from 151
across the last seven quarters to
188 in Q4 of 2023 alone [11].

There was a seven-month pause
on approvals of new wind and
solar projects in Alberta, which
started in August 2023. Although
this pause ended in February
2024, the provincial government
is now undertaking several years
of consultations for further mar-
ket changes, including impact
on viewscapes, land reclama-
tion security, agricultural land
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coexistence and public land use
access. Significant regulatory
reform is also on the horizon for
transmission regulation, which
compounds existing uncertainty
for wind development in the
province [12].

Some provincial governments
have started to stage multiple
rounds of procurements of
renewable energy as a means

of evolving beyond the “boom/
bust” cycles that have traditional-
ly been common in the industry.
For example, Ontario’s IESO is
planning a “cadenced schedule
of procurements to include both
medium-term commitments for
existing resources and long-term
commitments for new builds
and upgraded resources.” This
approach will allow for regular
reassessments of needs as time

progresses and for ongoing
technological advances that may
reduce associated costs [13].

RD&D Activities

National Research Initiatives
and Results

« A preliminary considerations
analysis, based on a multi-crite-
ria analysis, was completed by
CanmetENERGY-Ottawa to iden-
tify areas in Atlantic Canada that
would be potential candidates
for offshore wind development.
Six scenarios were developed
and evaluated on multiple
inputs [19].

+  Nergica released a study inves-
tigating the impact of climate



change on wind energy in North
America. Wind, icing, and wind
energy production in the period
of 1981-2010 was compared

to the future period of 2031-
2060: wind energy production
is expected to remain relatively
stable over this period [20].

- WEICan produced a report that
outlined a path towards reliable
operational strategies and rapid
repairs for wind turbine rotor
over-speed faults using SCADA
data, vibration analyses, and
field inspections [21].

Test Facilities and
Demostration Projects

Nergica and WEICan are two
chief test facilities for wind in
Canada. Nergica owns and op-
erates a research site with two 2
MW wind turbines [22]. WEICan
operates a 10 MW Wind R&D
Park with a 111.5 kW/223 kWh
battery storage system on the
northwest tip of Prince Edward

Island [23].

World Energy GH2 bought
Stephenville Port in western
Newfoundland in June 2023.
This port is slated to serve as

a future shipping hub of green
hydrogen and ammonia, gener-
ated via a minimum of 328 wind
turbines built in 2025 on the
Port au Port Peninsula and in the
Codroy Valley [24, 25].

Collaborative Research

Nergica received two grants to
enhance infrastructure: Applied
Research Tools and Instruments
(ARTI) to acquire a Battery
Energy Storage System and

the Canadian Foundation for
Innovation (CFI) to expand their
Riviére-au-Renard, QC research
site. This equipment will be
leveraged to support activities
under Task 50 (Hybrid Power
Plants) [26].

Impact of Wind Energy

Environmental Impact

In May 2023, the hoary, eastern
red and silver-haired bats were
listed as endangered in Canada.
This can potentially affect the
development and operation of
wind farms in the future [27].

«  Environment and Climate

Change Canada and Natural
Resources Canada published a
study regarding the estimated
theoretical financial impact

of turbine curtailment for bat
mortality mitigation purposes in
partnership. The study indicat-
ed that curtailment to curb bat
mortality would cost the equiv-
alent of roughly 0.42% of annual
earnings [28].

Economic Benefits and
Industry Development

As of 2022, just over 110,600
individuals were employed in

Photo 2: Inuvik Hight Point Wind Project located in Inuvik, Northwest Territories. Credit: ENERCON Canada Inc.
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the electricity sector across a
wide range of occupations. Al-
though it is difficult to pinpoint
how many work in the wind
sector specifically, the number
of online job postings for wind
turbine technicians grew by
579% between 2017 and 2022,
indicating a significant increase
in demand in recent years [29].

+  Regional Assessments for
Offshore Wind Development
are underway in two provinces:
Newfoundland and Labrador,
and Nova Scotia. The Region-
al Assessments commenced
in the spring of 2022 and will
continue into 2024. The Assess-
ments will “help inform future
project-specific federal impact
assessments and decisions for
offshore wind projects in these
areas” [14, 15].

« Nova Scotia plans to offer 5
GW of offshore wind energy
leases by 2030, with the first
call for bids opening in 2025.
In May 2023, the Government
of Nova Scotia released the
Module 1 draft of the Nova
Scotia Offshore Wind Roadm-
ap. This Module outlined the
work required to establish the

legislative and regulatory frame-

work for offshore wind in the
area, including mention of the
significant potential for green
hydrogen generation through
offshore wind-powered hydrol-
ysis [16]. The Clean Hydrogen
Investment Tax Credit, worth
up to 40% of capital costs for
hydrogen projects producing
hydrogen with a carbon intensi-
ty of 0.75 kg CO2/kg H2 or less,
will be available from 2023-
2034 [16, 17].

Next Steps

Five wind projects are currently
under construction, comprising 199
wind turbines and 1,114 MW of wind
capacity expected to be operational
by the end of 2024 [1].
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