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A solution method for low voltage problem in distribution network considering voltage-violated buses
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Chengdu 610000, China; 3. State Key Laboratory of Power Transmission Equipment & System
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Abstract: This paper proposes a management method of distribution network's wide-area reactive power control with low
voltage-violated buses. The concept of voltage-violated bus is proposed, and based on this concept, the distribution
network's reactive power control with low voltage-violated buses is established. This model is composed of the controlled
voltage sub-model for weak areas and the reactive power optimization sub-model for non-weak areas. The objectives are
the minimum downside voltage deviation for voltage-violated buses and the minimum real power loss respectively. The
set of constraints are based on the conventional reactive power optimization constraints and update the lower voltage
boundary constantly. In order to enhance solving-efficiency, the parallel cooperative co-evolutionary differential evolution
algorithm (PCCD-EA) is hired for solving the proposed model. Finally, a distribution system with 55 buses of Guangzhou
is simulated, which verifies that the proposed method is effective.
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Table 1 Parameters for distribution transformer with

reactive power compensation cabinet

p.u.
WRGT AR ThE LR T E TR
2 0.25 1.00 0.00
5 0.00 0.10 0.00
13 0.00 0.10 0.00
15 0.00 0.10 0.00
19 0.00 0.10 0.00
26 0.00 0.10 0.00
46 0.00 0.10 0.00
49 0.00 0.10 0.00
54 0.00 0.10 0.00
2 BHAERTSH
Table 2 Parameters for distribution transformer
p.u.
[\ AR UREDEE T R o T A R4 LR R TR
5 1.000 1.050 0.900
13 1.000 1.050 0.900
15 1.000 1.050 0.900
19 1.000 1.050 0.900
46 1.000 1.050 0.900
49 1.000 1.050 0.900
54 1.000 1.050 0.900

KA W[x A
1 HUMFE LR 10 kV 55 T BB W
Fig. 1 A 55-bus distribution system of Hangzhou
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Fig. 2 Voltage magnitude for 55-bus distribution system nodes
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Table 3 Partial solution of the proposed model

p-u.

{55t 9 O 71 21 R 0 S/~ SN v 1 R 7

Ty K JRkEE S fE Pioss Pioss
16 A 0.9386 1.0192
18 A 0.9441 1.0242
21 A 0.9429 1.0232

99179  9.3552
40 45 0.8820 0.9679
41 45 0.8795 0.9657
52 4 0.9394 1.0199
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B, 20X Ag AT AT 40 F 41 I HRIEAE N
0.9679 p.u.fl1 0.9657 p.u., H:4xHL FRIE G Y AR .
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Fig. 3 Convergence curve of [IPCCD-EA
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Fig. 4 Comparison of the results of the method and

reactive power optimization
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Table 4 Reactive power compensation and the ratio with bus 46

p.u.
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