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Quick and Accurate Computation of Voltage Stability
Margin Using PV Curve Approximation

Farid Karbalaei®, Shahriar Abasi 2, Hossein Saberi®

1 - Faculty of Electrical and Computer Engineering, Shahid Rajaee University, Tehran, Iran
2 — Electrical Department, Faculty of Engineering, Razi University, Kermanshah, Iran

Abstract: Voltage stability margin can be calculated by tracing PV curves using the Continuation Power Flow
(CPF) method. This method needs many power flow solutions and consequently a large number of computation
times. It is well known that the behavior of PV curves, especially near the critical point, is similar to a quadratic
function. This is used in some papers to approximate PV curves and calculate maximum loading point by
minimum number of power flow runs. This paper aims to complete previous works so that the computational
efforts are reduced and the accuracy is maintained. To do this, a quadratic function with two constant
coefficients, instead of three ones, is used. This makes the calculation of the quadratic function simpler because
the determination of the second-order sensitivities is no longer needed. Also a method is proposed to select the
initial operating point near the critical point. For this purpose, in the power flow equations, the voltage
magnitude at one of the weak buses is assumed to be known and the loading Factor is unknown instead. This is
also used to determine the next operating point, after every approximation of PV curves. The approximations
continue until the difference between the calculated voltage stability margins in successive iterations becomes
less than 0.0005. The simulations are performed on three IEEE test systems show the effectiveness of the
proposed method.

Keywords: Quadratic approximation, Voltage collapse, Voltage stability margin, Continuation power flow.
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