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Intro
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• Current Energy Situation

• Renewable Energy Options

• Feasibility of Renewables
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Current Electricity 
Supply
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• Remote Arctic communities

• 80% of the Arctic communities are 
reliant on diesel

• The diesel fuel is imported

• Diesel has proven suitable for Arctic 
conditions

• Very suitable for emergency engines 
because of the quick black start
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Current electricity 
Generation

24.11.2021

Magnus de Witt 4

Diesel Plant 
Capacity

MW
75%

Hydro Capacity
MW
23%

Wind Capacity
MW
2%

Solar Capacity
MW
0%

Capacity [MW]



Current electricity 
Generation

24.11.2021
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Electricity Supply

• Fuel Import

• Risk of fuel spills

• High expenses

• Risky transportation
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Source: Mark Moore



Electricity Supply - Hydro

• Large installation

• Supply can follow demand
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Electricity Supply -
Wind
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• Significant wind potential in 
coastal areas, where the majority 
of the communities is located

• Higher performance under cold 
conditions

• Material properties

• Ice formation at the blades

• Impact on wildlife
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Electricity Supply - PV

• Installed Capacity of 1.6MW

• 30% under 10kWp

• 70% above 10kWp

• Cold temperatures increases the efficiency 

up to 20%

• Reflection of snow increases the yield 
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Fig. 11. The figures show examples of the use of solar power based on monthly averages in selected 
locations in the Arctic. Solar power for electricity generation in Nuuk (64110 01”N, 51430 0900W) 
(Data provided by Nukissiorfiit the national electricity company of Greenland) and Longyearbyen 
(78140 5100N, 15290 4900E) (Data provided by Avinor the national own airport operator in Norway).



Energy Security
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• Responsiveness of the Grid

• Hybrid Systems

• The Diesel generator can handle up to 

the non-dispatchable  energy

• Diesel Generators can provide a constant 

voltage and frequency

• Diversification of energy sources
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Energy Affordability 
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Energy Affordability 
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Energy Affordability 
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Conclusion
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• Energy source diversification 

• Renewables make the electricity price 
more robust 

• Renewables can help to reduce the cost 
burden

• There is no one fits all solution

• The integration process has to be 
studied further
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