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Exchange Relation With Eigenvalues and Threshold Determination of L Index for

Power System Static Voltage Stability Analysis
LI Shenghu, XIA Weijian, YE Jianqiao, ZHANG Aobo, ZHANG Xiaoyan
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ABSTRACT: With the integration of renewable power and the
lack of ancillary service, the static voltage stability of the
power system is reduced. The eigenvalue analysis and the L
index are the common methods to study the static voltage
stability. There has been rare study on how to compare the
stability indices obtained by the two methods and how to
determine the threshold of the latter according to the stability
margin of the former. By combining with the power flow
equations, the sensitivity model of the L index to the bus loads
is proposed. With these loads as the bridge, the exchange
relation between the L index and the eigenvalues is proposed.
With the above sensitivities, the load buses are sorted to find
the measures to improve the static voltage stability. The
threshold of the L index is proposed according to the stability
margin of the eigenvalues and the exchange relation. The
simulation results verify the accuracy and effectiveness of the
proposed methods.
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Table A1 Sensitivity of ¢ to loads and K, of a

practical power system

WES  REE/pu Kie Mgy Ry K
229 0.0450 0.3723 378 0.0638  0.2189
238 0.0344 0.4484




