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Probabilistic assessment on voltage stability of AC/DC hybrid systems based on
two-point estimate method

ZHOU Wei? JIANG Ting', HU Shubo', SUN Hui', YAN Dewu’®, LIN Tao’, CONG Yu®
(1. Department of Electrical and Electronic Engineering, Dalian University of Technology, Dalian 116024, China;
2. Electric Power Research Institute of State Grid Liaoning Electric Power Co., Ltd., Shenyang 110006, China;
3. Dalian Power Supply Company, Dalian 116001, China)

Abstract: Traditional voltage stability analyses of AC/DC hybrid systems are mostly based on deterministic methods,
without taking into account the influence of various uncertain factors, this will do harm to the economy and rationality of
system operation. In order to make up the deficiency of deterministic analysis method, this paper proposes a voltage
stability analysis of AC/DC hybrid systems based on two-point estimate method. The method takes into account the
uncertainties of load levels and power growth factors and establishes the loading margin model of AC/DC hybrid systems.
The first three statistic moments of loading margin and bus voltage on the point of voltage collapse are computed by a few
deterministic computations, thus the probabilistic distributions of the desired variables are obtained and the probability of
voltage instability under some load level is determined. Compared with Monte Carlo simulation, the computational
accuracy is satisfied and the execution time is significantly shortened.
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Fig. 1 Flow chart of the method used in this paper
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Fig. 2 Loading margin of each random variable in two-point

estimate method iterative process
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