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Dynamic reactive power/voltage optimization control of substation considering
the number of switching operations
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Abstract: Based on real operation of reactive voltage dispatch in a substation, an effective model for dynamic reactive power/voltage
optimization control of substation considering the constraint of the number of switching operations is presented. The optimization
objective is to minimize the allowable deviation of secondary voltage and to improve the power factor of main
transformer. Considering the control devices operating frequently in dynamic voltage-reactive power optimization control of
substation, and because of the probability of increasing the fault rate of power system and decreasing the life of devices, the binding
conditions mainly emphasize on automation maximal operating numbers of the on-load tap changer and capacitor between two adjacent
time intervals. Meanwhile, in order to enhance computation efficiency, improved genetic algorithm (GA) is used in this paper to
change the fitness function and the genetic operator of simple GA. Based on the analysis of the numerical example, the method is
effective to improve the power factor of substation, and decrease the operating numbers of the equipment in dynamic reactive
power/voltage optimization control of substation.
Key words: substation; tap changer; capacitor; operating numbers; dynamic optimization
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Fig.1 Part of a substation
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Tab.1 The result comparison of different strategy
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Tab.2 The result comparison of GA and improved GA

WAL A 10 20 40 60 70 80

GA 11.996 14989 16.786 17.843 17.943  18.081
Mok GA 14231 17.078 18963 19.528  19.539  19.537
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Tab.3 Dynamic optimal dispatching schedules of substation by
improved genetic algorithm

e REX BRI/ DhEEH cosp  ENEF
HikE Uy
1 [2,0,0,0] 1.009 0.968 0.838
2 [2,0.00] 1011 0.947 1.449
3 [2,0,0,0] 1.010 0.937 1.991
4 [2,0,0,0] 1.012 0.931 2.479
5 [2,0,0,0] 1.011 0.922 2.941
6 [2,0,0,0] 1.012 0.926 3.408
7 [1,0,1,0] 1.007 0.985 4.334
8 [1,0,1,0] 0.993 0.995 5.264
9 [1,1,1,0] 0.995 0.998 6.214
10 [L1,1,0] 1.020 0.989 7.012
1 [LLL0] 1013 0.996 7.882
2 [2,1,00] 1.011 0.997 8.772
13 2101 1012 0.995 9.652
14 [2,1,0,1] 1.014 0.992 10.512
15 [2,1,0,1] 1.013 0.997 11.382
16 [2,1,0,1] 1.012 0.997 12.262
17 [1,1,0,0] 1.011 0.993 13.152
18 [1,1,1,0] 0.982 0.99 13.971
19 [1,0,1,0] 0.992 0.998 14.891
20 [1,0,1,0] 1.000 0.997 15.891
21 [1,0,1,0] 1.004 0.999 16.851
22 [2,0,0,0] 0.990 0.989 17.750
23 [2,0,0,0] 1.002 0.979 18.715
24 [2,0,0,0] 1.008 0.965 19.538
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