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Abstract:

The impacts of wind farms on system peak regulation, frequency regulation, and environmental
protection are analyzed. To take above-mentioned impacts of wind farms into account and the impact
of different generation price on investment decision, based on the idea of decomposition coordination,
a bi-level generation expansion planning model for power grid containing large-scale wind farms is
built. In this model the net earning maximization and the constraints of peak regulation, frequency
regulation and environment protection are considered, in addition the influence of the differences
among pool purchase prices on generation expansion planning is taken into account. The upper-level
planning is a power source investment decision-making problem, so the total revenue maximization of
gencos is taken as objective function and the decision variables are the construction time of the power

plants to be build and the numbers of the generators to be installed in these plants, the retirement time

of existing power plants and numbers of generators in these plants; the lower-level planning is a
production optimization decision problem that can be divided into two subproblems, namely the
maintenance scheduling and stochastic production simulation, and the decision variables are
maintenance time intervals of generating units and the operating positions of generating units on load
curve. To solve the proposed model, the plant growth simulation algorithm is integrated with minimum
cumulative risk algorithm and equivalent energy and frequency function method is adopted. The
feasibility and efficiency of the proposed model are verified by the results of numerical example.

Keywords: wind farm generation expansion planning bi-level planning frequency
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