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Tab.3 Calculation data of order reduction matrix
under low damping mode in case 1
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Fast realization of special mode order reduction
in small signal stability analysis
LIU Chang,CUI Wei, WANG Kewen
(School of Electrical Engineering,Zhengzhou University ,Zhengzhou 450001, China)

Abstract: The method of special mode order reduction is improved to increase its calculation speed. During
the process of order reduction,the retained generators are shared to reduce the computation load for
determining the retained state variables. Based on the realification expression of complex matrix,the matrix
structure in the outer iteration expression is adjusted to improve the absolute values of diagonal elements,by
which,the sequence elimination approach can be directly used to form the factor table for realizing the fast
inverse of complex matrix. With the consideration of both computation time and precision,the sequence
elimination approach and the pivoting elimination approach are combined in the inner iteration process. Only
the non-zero elements with their row and column numbers are stored to ensure the sparse processing in
matrix operation. The parallel computation function of OpenMP technique is introduced for the parallel
calculation of order reduction mode on multi-core computer. Case study for 70-machine and 105-machine
verifies the correctness of theoretic analysis.

Key words: electric power systems; stability; oscillation mode; sparse technique; parallel computation



