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Calculation of static voltage stability margin based on continuation power flow
and immune genetic algorithm

LI Juan, CHEN Ji-jun, SI Shuang
(School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract; A new method which combines continuation power flow and immune genetic algorithm is applied to solve the maximum

static voltage stability margin. The method takes the objective function of solving the maximum static voltage stability margin as the

antigen and takes control variables of conditioning system voltage as the antibody. The calculation of static voltage stability margin of a

single antibody is based on continuation power flow and the static characteristics of load conditions are considered. By calculating the

affinity and expectations of antibody and genetic manipulation, the maximum static voltage stability margin of system can be quickly

and accurately achieved by the algorithm, which can avoid the influence of local extreme value. Through applying this method to

IEEE 30-bus systems, it indicates that the proposed method is feasible and effective.
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Fig.1 Flow chart of immune genetic algorithm
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Tab.1 Optimal solution of control variables of IEEE 30-bus

system
WmS ®EEE GA/pu IGA/pu
2 Vv, 1.050 1.055
5 Vs 1.040 1.040
8 Vs 1.040 1.045
11 Vi 1.020 1.015
13 Vis 1.060 1.065
10 Quo 0.150 0.350
24 Qe 0.100 0.200
4-12 Ta12 1.050 1.050
6-9 Te0 0.950 1.000
6-10 Te-10 0.975 1.000

28-27 Tasa7 1.000 0.975
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Tab.2 The static voltage stability margin of the test system
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