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Fast Calculation and Analysis of Probabilistic Total Transfer Capability
in Power System Including Large-scale Wind Farms
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ABSTRACT: The paper presents a set of parameterized power
flow equations containing asynchronous generator model,
derives a hyper-plane equation to estimate part of the static
voltage stability region boundary in the extended full injection
space including wind power. Then a fast probabilistic method to
evaluate total transfer capability (TTC) in power system
including large-scale wind farms is developed, in which wind
speed, loads, generation and device outage uncertainties are
considered at the same time. Compared with traditional methods,
the proposed method can not only consider conveniently the
influence of wind power randomness, but also significantly
reduce the computation load while maintaining a satisfied
accuracy. Further more, the influence of wind speed probability
distribution parameters on TTC is revealed based on the method.
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Fig. 1 Equivalent circuit of asynchronous generator and
relationship of power transmission
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Tab. 2 Calculation results of TTC considering wind speed,
generator outputs and load uncertainties
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Fig. 2 Probability density function of TTC considering
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Tab. 3 Calculation results of TTC considering wind speed, generator outputs, load and line contingencies uncertainties
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Tab. 4 Calculation results of TTC under different
probability distribution parameters of wind speed
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