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Abstract: Uncertainty and variability of renewable energy generation impose great challenges on
reliable operation of the electricity grid with high renewable penetration. Aggregation of diverse
renewable energy sources can effectively reduce their uncertainty and variability. We develop a new
market mechanism for renewable energy producers to achieve flexible and distributed aggregation.
In this market, we introduce a novel risky (in addition to riskless) power forward contract that allows
renewable energy producers to trade uncertain power output, so that their own risks are reduced. We
show that the risky power market has a unique competitive equilibrium, characterized in closed
form. Moreover, the market equilibrium enjoys a number of efficiency, fairness and stability
properties that make the risky power market very appealing.
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