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Quantitative Evaluation of Parameter Uncertainty in Power System Dynamic Simulation
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ABSTRACT: Confidence level of power system dynamic
simulation results is affected due to the parameter uncertainty
existing in the models for the simulation. In the research on
parameter uncertainty, both simulation times and calculation
amounts by traditional evaluation methods based on Monte
Carlo analysis are not satisfied, and the quantitative expression
of the influence of parameter uncertainty cannot be given by
trajectory sensitivity, thus an approach combining trajectory
sensitivity with probabilistic collocation is proposed to
quantitatively analyze the influence of parameter uncertainty
on dynamic simulation results. Results of dynamic simulation
of a 4-machine 2-area system show that the proposed approach
not only can rapidly analyze dominant parameters that greatly
influence simulation result, but also can directly output a
polynomial relation with the must suitable order that is built
between dominant parameters and the response to
quantitatively analyze the uncertainty of parameters. Thus, the
proposed method can clearly quantize the relation between

parameter uncertainty and system stability of power system.

KEY WORDS: trajectory sensitivity; probabilistic collocation

method; power system dynamic simulation; parameter uncertainty
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