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The results of our simulations suggested that allowing variable renewable energy sources to participate in the control reserve market could reduce the fossil fuel consumption, the total variable system cost, and the total fuel-related carbon emission of the power system, while it could also increase the producer surplus of the variable renewable energy power plant operators, without compromising the reliability of the power system. Factors that would affect the results, e.g. the competition within the renewable energy sector, the fuel switching effect within the conventional energy sector, the feed-in premium level, the reliability criteria of the control reserve services, the carbon price, and the market design were discussed, all of which could provide insights for further research and policy discussions on related topics.
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