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An improved algorithm for forming Z-matrix of power grid containing large amount of grounded-branches

YANG Mei-jia, LIU Bao-zhu
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: To process mutual inductance between transmission lines and large quantity of grounded-branches in power system
efficiently, an improved algorithm using transitional matrix to form bus impedance matrix (Z-matrix) is presented. Based on basic
theory of circuits, three transitional matrices are built, which are node voltage vs. branch voltage matrix My, node voltage vs. branch
current matrix My and branch current vs. current injection matrix My. Corresponding transitional matrices are amended after
grounded-branches are equivalent to bus current injection. Extended node voltage vs. current injection matrix My, is formed.
Z-matrix is gained by using kron reduction method to calculate the blocked My;y. The main process is presented and a lot of examples
show that the improved algorithm is effective and universal. It will be a new analysis tool for further research by using Z-matrix.
Key words: power system; bus impedance matrix; grounded-branches; transitional matrix; kron reduction method
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Fig. 1 A simple network containing equivalent

grounded-branches
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