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Modeling risk preference in equilibrium analysis of electricity
markets with wind power

WANG Xian, KANG Xiao-ning, ZHANG Shao-hua
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200072, China)

Abstract Large-scale wind power penetration in power systems will significantly increase the market risk
faced by the conventional strategic generators. In this environment, the conventional generators with differ-
ent risk preferences will balance their market profits and risks through different strategic behaviors. Using
the mean-variance utility theory, a supply function equilibrium model for electricity wholesale markets with
wind power generation was developed taking account of the conventional generators’ risk preferences. The
analytical solution of this model is also presented. The impacts of the uncertainty in wind power output
and the conventional generator’s risk preference on generators’ strategic behaviors and market equilibrium
were investigated by theoretical analysis. Numerical examples were used to verify the reasonableness of the
theoretical analysis. It is shown that under the presence of risk-averse generators, the equilibrium market
price will increase with increasing the uncertainty in wind power output. In addition, as the conventional

generators become more risk averse, the equilibrium market price will also increase.
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