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A Study for Evaluating of Voltage Stability Margin
Considering Shunt Capacitor
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Abstract— This paper presents a fast calculation method for evaluating of voltage stability mar-
gin (MW) using the line flow equation in polar form. Here, Line flow equations (P, Q) are
comprised of state variable, V,, 8, V, and 3, and line paprameter, r and x. Using the feature of polar
coordinate, these becomes one equation with two variables, V, and V,. Moreover, if bus j is slack or
generator bus, which is specified voltage magnitude in load flow calculation, it becomes one e-
quation with one variable V, that is, may be formulated with the second-order equation for V7.
Therefore, multiple load flow solutions may be obtained with simple computation. The obtained
load flow multiple solutions are used for evaluating of voltage stability through sensitivity analysis
or its closeness. Also, the method is proposed to calculate for voltage stability margin considering
shunt capacitor, which is important element for evaluating of voltage stability. The proposed method
was validated to sample systems.
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Table 1. Results considering transformer tap setting
values.
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