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Power system voltage stability and its present investigation( I )
SU Yong-chun',CHENG Shi-jie', WEN Jin-yu',LIU Qi*
(1. Huazhong University of Science and Technology, Wuhan 430074 ,China;2. Water Power
Station of Xiaolangdi Construction and Administration Bureau,Luoyang 471000, China)

Abstract: This is the first part of summary of voltage stability investigation in power systems. In this

part,the definition and classification of voltage stability are first introduced and then static and dynamic

analysis methods are reviewed. In static analysis methods,the sensitivity method has clear physical

conception and it is strict and precise in simple systems,but the validity could not be ensured in large

systems. The multiple load flow solution method has good convergence characteristics even at the

singular point of the Jacobian matrix,but now it is seldom used because of difficulties in the low voltage

solution calculation. In the eigenvalue analysis method,the eigenvalue of the Jacobian matrix varies

slowly with strong nonlinearity ,moreover,the minimum eigenvalue will jump when the generator reactive

power output exceeds the limitation,so it can’t evaluate the system voltage stability reasonably. In

dynamic analysis methods,the small disturbance analysis method requires the proper consideration of the

component dynamic characteristic and the appropriate analysis model,which is simple as possible and

precise at the same time. The application of the bifurcation and chaos theory analysis is limited to the

periodic small disturbance and the low-dimension system with the simple model under many

assumptions. The locally-measured-data-based analysis method indirectly considers the dynamic of

system components,but it can only be used in the single bus. It can be complement of the concentrate

control scheme.
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