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Why This
Study Matters?

 First offshore wind potential
study of this size in Canada

* 4 provinces, over 1.5 million sq
km

* Multi-year, multi-partner project

» Essential first step for future
OSW development

» Foundation for policy,
investment, and project siting
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This presentation covers phase 2 of three study phases

Offshore wind portfolios

Phase 1: Market Opportunity

Define policy and resource assessment
Identify potential domestic, export &

hydrogen offshore wind export opportunity
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Identify offshore wind targets aligned with
assessments and develop resource portfolios
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Iterative with subsequent phases
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/Phase 2: Resource Potential

Characterize the OSW technical, locational,
and economic potential across provinces

Perform hourly operational modeling with
unit commitment and dispatch
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Create public database & visual graphic
interface for developers
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Offshore wind potential & shapes

Hourly outputs & costs

Phase 3: Grid Integration

Detailed operational modeling of
transmission system needs and points of
interconnection
Identify transmission costs to integrate
offshore wind

Create final coordinated transmission
solutions to enable offshore wind
Synthesize three phases into final Roadmap
and Action Plan & final Data Visualization

Updated costs & operational constraints from
power flow modeling




Objective of Phase 2

Characterize the Offshore Wind (OSW) resource potential
of Atlantic Canada with a focus on Technical and

Locational Potential to support future energy development.

Key Goals:

» Assess the Technical Potential - Wind Resource & Energy
Production

» Assess the Locational Potential — Feasibility considering
environmental, technical, and regulatory constraints

+ Identify areas suitable for Fixed and Floating technologies
» Develop high-resolution wind resource mapping

» Provide technical inputs for grid integration and economic
modeling

Phase 2: Resource Potential

Characterize the OSW technical, locational,
and economic potential across provinces
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Perform hourly operational modeling with
unit commitment and dispatch
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The Challenge

Limited offshore met No previous roadmap

data for a study of this
scale

/N

Identifying constrains
and POI’s

Wind Turbine Power
Specifications
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Harsh Environmental
Conditions




Methodology Overview
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» Define and refine study area

* Identify primary and secondary constraints

» Determine fixed vs floating potential

* Model wind resource using WRF and CFD - WindSim
» Create grid of potential development areas

» Group results in clusters for future modeling

Strategy:
* lterative mapping
* Refine feasible areas step-by-step

* lterative modeling
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Mapping Constraints — Defining Feasible Offshore

Wind Areas

Key Constraint Categories
Considered:

» Environmental & Ecological Areas

Bathymetry & Ice Conditions
Marine Use & Navigation

Critical Habitats for Species at Risk

Infrastructure & Development Zones
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Mapping Constraints — Defining Feasible Offshore
Wind Areas
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Modeling
the Wind
Resource

Dual Approach:

+ WRF mesoscale modeling at
9x9 km resolution

* WindSim CFD microscale
modeling at 1x1 km resolution

* Focused on hub heights 80m
and 120m

« Time resolution of 5 minutes
over 3 years

 Lifted available met mast data

 Validated against global
datasets

Table 2-10 Climatology characteristics including average wind speed (m/s) for all sectors, Weibull shape

(k) and scale (A) parameters for all sectors
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Figure 2-6 Wind rose (left) and frequency distribution with Weibull fitting (right) for all sectors

Table 2-11 Average wind speed, frequency and Weibull shape (k) and scale (A) parameters versus

sectors

Average wind speed

(m/s)

Frequency (%)

Weibull shape, k

Weibull scale, A




Lessons in
Collaboration &
Problem Solving

A detail no one thought would be a
problem:

Getting the data from WindSim to
Stantec to Public Availability

« Original WindSim dataset size: 56
B

¢ Needed to transfer to Stantec for
analysis

* Became a major project bottleneck

* Required coordination from both
teams

» Creative solutions to compress,
package, and transfer

¢ Final size: ~20 TB

« Still ongoing — real teamwork in
action




Preliminary Results

Wind Farm in Zone 20T:

* Installed Capacity: 1080 MW ~ 1 GW

» Gross Capacity Factor: 63.88%

* Net Capacity Factor: 49.42%

* Net Annual Energy Production: ~4,675 GWh
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Integration with Grid & Economic Modeling

Partnering with E3 to use results in PLEXOS:

+ Clustered technical outputs feed operational modeling
* Understanding energy production patterns

+ Evaluating grid needs for integration

* Informing future infrastructure planning

« Supporting economic dispatch, exports, and hydrogen scenarios

What’s Next?

* Finalize technical potential maps

* Hourly results from different clusters

* Integration with E3 economic modeling

* Refining clusters for site-specific development

+ Informing policy, investment, and future projects

+ Continuing cross-disciplinary collaboration
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Turning uncharted waters into Canada’s
clean energy opportunity.

O

Conclusions

« First offshore wind resource study of this scale in
Canada

» Innovative technical approach to overcome data
limitations

« Detailed assessment of Technical & Locational
Potential

 Integration of environmental, technical constraints

» Collaboration across teams and disciplines was critical
« Preliminary results show world-class offshore wind
resources in Atlantic Canada

« This is a foundational step towards future offshore wind
development




Thank you

A
DANIELA PANTOJA

Renewable Energy
Analyst
Daniela.Pantoja@stantec.com

Learn More About

Stantec Atlantic Offshore Wind Study ™



https://www.stantec.com/en/services/digital/stantec-beacon
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