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Primary energy source for electricity 

generation in remote communities in 

Canada

Almost 80% of 

remote communities use oil-

based fuel as their main 

electricity source

Remote Communities in Canada

291 communities (195,000 ppl)
Of which 170 are indigenous 
communities (130,000 ppl)

Many are inaccessible by road
Sea-lift in summer

Air-lift in winter

Some have “ice” roads for winter 
delivery
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Dispelling the Myth – Northern PV Potential
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Remote Artic 
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901 – 1091 kWh/kW

Furthermore, the 

cost of diesel 

electricity 

production in the 

North makes PV a 

cost-competitive 

source of electricity

https://www.ntpc.co

m/customer-

service/residential-

service/what-is-my-

power-rate

Yearly PV Potential (kWh/kW)
~ 15% difference only

https://www.ntpc.com/customer-service/residential-service/what-is-my-power-rate


Snapshot of Canada’s northern microgrid 
researchers

Public

• CanmetENERGY/NRCan

• Hydro-Quebec

• National Research 
Council

• Polar Knowledge

• Canadian Armed Forces

• Yukon Energy 
Corporation

• …

Private

• Nergica

• Canadian Solar Inc.

• Schneider Electric

• Hatch Labs

• Hedgehog

• Volts Énergies

• ABB Canada

• …

Academia / Civil Society

• University of Toronto

• Yukon University

• University of Waterloo

• British Columbia Institute 
of Technology

• Arctic Energy Alliance

• Concordia University

• …
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Federal Funding Programs
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Natural Resources Canada (NRCan)

Energy Innovation Program Ongoing $52.9M / year

Program of Energy Research and Development Ongoing $35M / year

Clean Growth Program 2017-2021 $155M

Impact Canada

• Indigenous Off-Diesel Initiative 2019-2023 $20M

• Power Forward Challenge 2018-2021 $20M

• Charging the Future Challenge 2019-2021 $4.5M

Green Infrastructure II

• Smart Grids 2018-2022 $100M

• Electric Vehicle (EV) Infrastructure Demonstrations 2018-2022 $30M

• EV & Alternative Fuel Infrastructure Deployment Initiative 2018-2022 $80M

• Emerging Renewable Power Program 2018-2023 $200M

• Energy Efficient Buildings RD&D 2018-2026 $182M

• Clean Energy for Rural and Remote Communities 2018-2026 $220M

Natural Sciences and Engineering Research Council Canada 

(NSERC)

NSERC Energy Storage Technology 

Network (NESTNet)
2015-2020 $5.2M

Sustainable Development Technology Canada (SDTC)

Sustainable Development Technology 

Fund
Ongoing $400M

Innovation, Science, and Economic Development Canada (ISED)

Strategic Innovation Fund 2017-2022 $1,260M



Community: Aklavik and Inuvik, NWT 
Proponent: Nihtat Energy Ltd.
Champion: Grant Sullivan
Population: 3,243
Clean Energy Interests: Solar PV
Status:  now in Phase 3

Impact Canada Indigenous Off-Diesel Initiative
14 Participating Communities/regions

Community: Taloyoak, NU 
Proponent: Aqqaq's Clean Energy Enterprise
Champion: Peter Aqqaq
Population: 1,029
Clean Energy Interests: Deep Retrofits 
and/or Wind Energy 

Community: Deline, NT 
Proponent: Deline Got’ine Government
Champion: Timothy Tutcho
Population: 533 
Clean Energy Interests: Solar, Biomass

Community: Gjoa Haven, NU 
Proponent: Incorporated Hamlet of Gjoa Haven
Champion: Jimmy Arqviq
Population: 1,324
Clean Energy Interests: Solar PV, Converting Waste 
into Heat

Community: Kinoosao, SK 
Proponent: Jobb Developments
Champion: Tyler Jobb
Population: 60
Clean Energy Interests: Energy Efficiency, 
Retrofit Public Buildings

Community: Kugaaruk, NU 
Proponent: Hamlet of Kugaaruk
Champion: Alex Ittimangnaq
Population: 993
Clean Energy Interests: Energy Efficiency

Community: Nunatsiavut, NL 
Proponent: Nunatsiavut Government
Champion: Jessica Winters
Population: 5 communities
Clean Energy Interests: Solar PV, Wind, Energy 
Efficiency, Energy Storage

Community: Rankin Inlet, NU 
Proponent: Sakku Investments Corporation
Champion: Blaine Chislett 
Population: 2,842
Clean Energy Interests: Wind and/or solar 
energy

Community: Kuujjuaq, QC
Proponent: Société Kuujjuamiut Inc.
Champion: Jason Aitchison 
Population: 2750
Clean Energy Interests: Solar, Geothermal, 
Electrical Vehicle Charging

Community: Bella Bella, BC 
Proponent: Heiltsuk Economic Dvt. Corp.
Champion: Leona Humchitt
Population: 1,600 
Clean Energy Interests: Wood-Based Power & 
Heat Generation, Energy Efficiency Retrofits

Community: Bella Coola, BC 
Proponent: Nuxalk Nation
Champion: Vince Robinson 
Population: 1,479
Clean Energy Interests: Solar, Hydropower

Community: Massett, BC 
Proponent: Haida Enterprise Corporation
Champion:  Darin Swanson 
Population: 4,761
Clean Energy Interests: Biomass Energy 
Facility

Community: St. Lewis & Black Tickle, NL 
Proponent: NunatuKavut Community Council Inc.
Champion: Siobhan Slade 
Population: 332
Clean Energy Interests: Bioheat, High Efficiency 
Wood Stoves, NET Meter Solar System and/or 
Small Scale Wind 

Community: Fort McPherson, NWT 
Proponent: Teetl’it Gwich’in Band Council
Champion: Richard Nerysoo
Population: 751
Clean Energy Interests:  Biomass, solar, energy 
efficiency

Legend

First Nations

Inuit

Southern Labrador               
Inuit

Phase 1: Champions
Feb.-Sept. 2019

60 applications received from 
across Canada 

15 Champions selected by all-
Indigenous jury

All Champions completed 
clean energy training

+
Developed Phase 2 proposals 

with their communities

Phase 2: Energy Planning
Oct. 2019-Sept 2021

All applications received 
from community 

proponents  

micro-grants of $25K issued

All endorsed by jury for 
$475K funding

Phase 3: Project 

Implementation 

(2021-23) 

Jan. 2021: Jury 

endorses first $800k 

prize for first 

champion



NRCan’s Clean Energy for Rural and Remote Communities 
(CERRC)
Program Objective: promote a transition to a more sustainable and clean energy future by supporting 
projects that reduce reliance on diesel in Canada’s rural and remote communities and industrial sites. 
Four main program components:

BioHeat ($55M) for biomass heating, district heating, and combined heat and power systems

Demonstration ($60M) for innovative clean energy projects (e.g. renewables, efficiency, smart grid)

Deployment ($90M) for commercially available renewable energy technologies for electricity

Capacity Building ($10M) for energy literacy, skills training, and project planning in rural and remote 
communities.

Results:

• CERRC is funding 88 projects across 131 communities, of which, 123 communities are Indigenous. 

• CERRC was highly oversubscribed - approximately $1.1B in proposed unfunded projects across the country

Impact Canada – Off Diesel Initiative ($20M): Complements CERRC – takes an ‘outcomes-based approach’ to 

support capacity building in 15 Indigenous remote communities

2030 Target: The Mandate Letter has directed the Minister of Natural Resources Canada to work with other 

departments to “support the transition of Indigenous communities from reliance on diesel-fueled power to 

clean, renewable and reliable energy by 2030.”



Canada’s Contribution to Mission Innovation (MI) Innovation 
Challenge #2 (IC2): Off-Grid Access to Electricity

Two funding programs: 

• The Impact Canada Off-
Diesel Initiative

• The Clean Energy for 
Rural & Remote 
Communities program

CanmetENERGY: 
domestic R&D

• Reduce diesel consumption 
in remote and northern 
microgrids

• Increase renewable energy 
access and resiliency. 

• Example: building 
knowledge of optimal 
design and operation of 
remote microgrids (e.g. 
load and generation mix)

CanmetENERGY: 
international collaborations:

• IEA PVPS Task 18 – Off-
Grid and Edge-of-Grid PV 
Systems

• IEC TS 62257 –
Renewable Energy and 
Hybrid System for Rural 
Electrification
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CanmetENERGY-Varennes in the North

1. Develop integration scenarios ranging from minimal to full renewable

2. Develop archetypes of communities and associated diesel reduction solutions

• Artificial intelligence

• Batteries

• Flexible loads

• Advanced inverter functions to optimize diesel

3. Investigate the application of advanced techniques to optimize energy management 
systems

4. Lead a technical expert working group and support related science initiatives
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Scientific 
knowledge

Techno-
economic 
analyses

Demonstration 
support

Achieving our 

objectives through:



1. Integration Scenarios Ranging from Minimal to Full Renewable 

Probabilistic analysis of RE 
integration in large remote 
communities (Cambridge Bay)

Generic Study for small PV-Diesel 
Hybrid Microgrid
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Scientific 

Knowledge

Solar PV energy contribution 

with varying PV capacity



2. Diesel Reduction Solutions in Remote Communities

Collaboration with Nergica in Gaspé to 
study the potential of solar PV in 
Nunavik

Open network white paper on PV 
integration in cold climates

Working with Hydro-Québec
Distribution’s Autonomous Network 
Division and partners regarding PV 
integration research activities and 
Nunavik communities
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Communities in Nunavik



Case Study: Colville Lake
Solar PV Battery-Diesel Integration

135 kW of solar PV, 200 kWh lithium-ion batteries 
Housed in ISO 20-foot container to withstand extreme arctic 
conditions down to -50°C

Target annual savings of between 12,000 and 
15,000 litres of diesel per year

Goal of reducing diesel engine runtime by up to 25% during 
winter and up to 75% during peak summer
Optimize operation in diesel saving and diesel-off mode 
during the summer months
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http://www.nrcan.gc.ca/energy/electricity-infrastructure
file:///C:/Users/aprieur/AppData/Roaming/OpenText/OTEdit/gcdocs_gc_ca-nrcan-rncan/c52937424/aprieur%40nrcan.gc.ca


3. Investigate the application of advanced techniques to optimize 
energy management systems

Total annual generation is 640 MWh 
with a total fuel consumption of 
151,000 L

Solar PV contributes to over 31,000 L 
of diesel fuel savings
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60%
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4. Technical Expert Working Group on Remote Grids
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For more info, please visit: 

http://remotemicrogrids.pbworks.com/w/page/93428723/Remote%20Microgrids

http://remotemicrogrids.pbworks.com/w/page/93428723/Remote%20Microgrids
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