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Background

e (Canada’s northern remote Arctic communities are heavily dependent on diesel fuel for electricity generation

 Transportation of diesel fuel to remote locations significantly contributes to high electricity costs
e Electricity rates in the Arctic can reach 2.44 USD/kWh (rest of Canada: 0.05—0.13 USD/kWh)

e The community of Colville Lake in the Northwest Territories is the first high penetration renewable energy microgrid installed
within the Canadian Arctic Circle

 Evaluate the performance of a high penetration renewable energy system in Canada’s Arctic

* Increase utility acceptance, awareness and adoption of high penetration renewables

 Optimize the operation of renewables for reduced diesel fuel consumption and GHG emissions in arctic conditions

 Reduce risks associated with the integration of significant levels of renewables Photo credit: Northwest Territories Power Corporation (NTPC)

Power System Use and Control System Performance
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Colville Lake Control State Machine
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* The hybrid PV-storage-diesel system has contributed to significant reductions in
diesel fuel consumption and the associated GHG emissions
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 Future work includes project life cycle analyses through better utilization of the
battery and lowering of system costs (conventional & Al control techniques)
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