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A Distributionally Robust Optimization Scheduling Model Considering

Higher-Order Uncertainty of Wind Power
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Abstract Higher-order uncertainty of wind power probability distribution is ignored in traditional
optimal dispatching methods considering wind power uncertainty, and there is further optimization space
for operation cost and wind power consumption capacity. Therefore, a distributionally robust
optimization scheduling model considering higher-order uncertainty of wind power was proposed in this
paper. Firstly, a wind power higher-order uncertainty model was established by introducing cloud model
theory, which could simultaneously describe the uncertainty of wind power and its probability
distribution. On this basis, combined with distributionally robust optimization theory, taking the lowest
comprehensive operation cost as optimal target, a distributionally robust optimization scheduling model
was established. And then, multi-dimensional sequential operation theory was introduced to discretize the
higher-order uncertainty cloud model of wind power, so as to transform distributionally robust optimization
model into a two-stage nonlinear optimization model and simplified its solution. Finally the effectiveness
of proposed model in improving optimal dispatching effect of wind power system are verified.
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Fig.1 Typical probability distribution cloud map of wind

power prediction error
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Tab.3 Comparison of residuals and fitness goodness

R =1-

between different models
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Fig.4 Discretization sequence of the worst probability

distribution under subproblem optimization
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Fig.5 Optimal dispatching plan of wind power and

thermal power under main problem optimization
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Tab.4 Results of distributionnally robust optimal

scheduling model
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Fig.6 Wind power plans solved by four models
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Tab.5 Optimization results comparison of four optimal

scheduling models
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