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An Efficient Unified Method to Compute Voltage Collapse Point
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Abstract - The saddle node bifurcation (SNB) and the distance to voltage instability are valuable information in
power system planning and operation. This paper presents a new efficient, robust and unified strategy to compute the
SNB by the combined use of the continuation power flow (CPF), Point of Collapse (PoC) method, and the method of
a pair of multiple load flow solutions (PMLFS) with Lagrange interpolation utilizing only their advantages: the
approximate nose curves and critical loading are determined fast by Lagrange-interpolating two stable and two
unstable solutions obtained by using the robust CPF and PMLFS,; the exact SNB is computed by the quadratically
converging PoC method. The proposed method has been tested on Klos-Kerner 11-bus, New England 30-bus, IEEE
118-bus and KEPCO 791-bus systems. The method is found to be so efficient that computation time for determining
the SNB of the KEPCO 791-bus system is 17.82 sec by a notebook PC with 300 MHz Pentium processor.
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Table 1 Summary of SNB computation

KEPCO
IEEE 791-bus

lblfs_ without| with
Q-limit {Q-limit

Margin [%]° ]0.0319] 379 218 409 | 1091
N-R iterations | 15 28 30 34 41
PoC iterations 2 3 3 2 1
CPU time [sec]| 0.03 | 020 . | 0.60 17.82 | 1481
* This voltage stability margin, the distance from base
load to SNB, is given in percent of the base load
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LG # 200 1.00 0.9894
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