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Fig. 1 One-machine infinite-bus system
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Fig.5 CCT calculation based on the energy contour
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Approximation on the Boundary of Power System Stability Region Based on Semi-tensor Theory
Part Two Application

MA Jin', CHENG Daizhan®, MEI Shengwei®, LU Qiang®
(1. Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control Under Ministry of Education,
North China Electric Power University, Beijing 102206, China)
(2. Academy of Mathematics and System Sciences, Chinese Academy of Sciences, Beijing 100080, China)
(3. Tsinghua University, Beijing 100084, China)

Abstract: Approximating the boundary of attraction region is very important to the application of the energy function method.
Starting from the mathematical model of power system applied in energy function methods, the stability boundaries of one-
machine infinite-bus system and IEEE three-machine nine-bus test system are approximated by applying the semi-tensor based
stability boundary approximation algorithm. The critical clearing time is calculated based on the approximated boundary.
Compared with the traditional stability boundary in the energy function method, the approximation enhances the accuracy of the
direct method on transient stability analysis. The efficiency of the semi-tensor based stability boundary approximation algorithm
is shown in the paper. The problems hindering the application of semi-tensor theory on large-scale power system are also
pointed out in the paper.
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