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Analysis on the Active Power/Angle Submatrix in Power Flow Jacobian
Matrix

CAO Guo-yun, LIU Li-xia

School of Electronic Information and Electrical Engineering, Shanghai Jiaotong
University, Minhang District, Shanghai 200240, China

Abstract

The authors study the property of the active power/angle sub-matrix in power flow
Jacobian matrix and the sufficient condition for the invertibility of the sub-matrix as well
as the necessary condition for singularity are given. These theoretical results not only
can clarify the vague understanding of this sub-matrix, but also can offer firm
mathematical foundation for the application based on order-reduced power flow
Jacobian matrix. Finally, the correctness of this theoretical analysis is validated by
numerical results of IEEE 14-bus system.
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