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Study on Improved Secondary Voltage Control Based on Genetic Algorithm
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Abstract: Voltage Hierarchical Control is an efficient way to coordinate the voltage control in the power system, and the control
strategy of the Secondary Voltage Control is the critical part of the Voltage Hierarchical Control. Because the control devices of the
secondary voltage control including devices of continuous regulation and discrete regulation, the improved optimization model for
Secondary Voltage Control is adopted and calculated by genetic algorithm. The control effect is same as others control measurements.
But the simulation result indicates that there are problems in this model, such as “voltage jump” and longer regulate time. In this
paper, measures are put forward to resolve these questions: (1) Matching generator excitation and OLTC can resolve “voltage jump”
successfully; (2) Adopting the measurement of generator (reactive power supply) control first and control equipment coordinate
control secondly can resolve the question of longer regulate time. At last, the proposed method is applied to the New England 39
nodes system. It is shown that this method can achieve satisfactory controlling effort involved both constant and discrete controllers
at the same time; and the feasibility of the resolve measurements of the two questions is proved.
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Fig.1 Flow chart of the improved secondary voltage control
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Tab.1 Results of the control variable
REHT EBE (PUD TESSEL Bfvkv
T8 31 1 32 6~31 10~32 11~12 12~13
HEA 0.982 0.983 107.0 107 100.6 100.6
HEB 0.983 0.998
HEBI 0.982 0.999
F % B2 0.981 0.999
HEC 0.997 1.10 4 (106.25) 13 (95.0) 8(101.25) 11(97.5)
HECI 0.981 1.1 3 (107.5) 14(93.75) 7(102.5) 7(102.5)
FREC2 0.997 1.09 4(106.25) 14(93.75) 6(103.75) 13(95.0)
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Tab.2 Comparison of results for different methods
FEWRHE (PD) KW A K (PU) TS 2 Th H Mvar
YRS 7 10 4 8 14 31 32
yiRE 0.994 1.014 0.999 | 0993 | 1.007 208.7 217.6
HEA 0.989 1.007 0995 | 0988 | 1.001 228.4 249.9
HEB 0.994 1.015 0.999 | 0993 | 1.007 213.7 290.6
JE Bl 0.994 1.015 0.999 | 0993 | 1.007 209.9 294.6
HEB2 0.994 1.015 0999 | 0993 | 1.007 207.3 295.7
HEC 0.994 1.014 0.999 | 0993 | 1.007 244.0 240.5
HECL 0.994 1.014 0.999 | 0993 | 1.006 223.6 255.5
HEC2 0.994 1.014 0.999 | 0.993 | 1.008 247.1 2448
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Tab.3 Results of the control variable

REHL AHE/PU) BEBSES BKY
W31 T 4532 6~31 10~32 11~12 12~13
HRA 0.982 0.983 107.0 107 1006 | 1006
HEB 0.983 0998 | b e e |
HEC 0.997 1.10 106.25 95.0 101.25 975
HED 1.004 0.993 105.0 107 100.6 100.6
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Tab.4 Comparison of results for different methods
FEWHAHEEPU) KRV ABE/PU) LT I R T Hi/Mvar
VYRS 7 10 4 8 14 31 32
MRS 0.994 1.014 0.999 0.993 1.007 208.7 217.6
HRA 0.989 1.007 0.995 0.988 1.001 228.4 249.9
HEB 0.994 1.015 0.999 0.993 1.007 213.7 290.6
HEC 0.994 1.014 0.999 0.993 1.007 244.0 240.5
HED 0.994 1.014 0.999 0.993 1.007 227.9 2714
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