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Optimal allocation of generalized power sourcesin active distribution network based on
hybrid intelligent particle swarm optimization algorithm
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(1. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China
2. Changchun Power Supply Company, Changchun 130600, China)

Abstract: Optimal allocation of generalized power sources in active distribution network is researched. A simple index of
voltage stability is put forward. Considering the investment and operation benefit, the stability of voltage and the pollution
emissions of generalized power sources in active distribution network, a multi-objective optimization planning model is
established. A hybrid intelligent particle swarm optimization algorithm is proposed to solve the optimal model. In order to
improve the globa search ahility, the strategies of fast non-dominated sorting, elitism and crowding distance are adopted
in this algorithm. Finally, the model and algorithm by different load level of |EEE-33 node and PG& E-69 node are tested
to find the best configuration of GP. The computed result shows that with the generalized power reasonable access to the
active distribution network, the investment benefit and the voltage stability of the system are improved, and the proposed
algorithm has better global search capability.
Thiswork is supported by National High-tech R & D Program of China (863 Program) (No. SS2014A A 052502).
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Table 1 The related data of GP
K OBTEA V5 QAR AR (kg/kwh)
B ($kw) CO; NOy SO, co PM 1o
WT 4500 0 0 0 0 0
PV 5000 0 0 0 0 0
FC 3500 0.46 0006 0012 0.002 0
MT 1500 0.72 0091 0002 0.247 0.018
DE 500 0.65 2483  0.093 1.275 0.16
CB 90 $/kvar 0 0 0 0 0
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Table 2 Optimal results of typical schemes
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Fig. 5 Voltage level under different schemes
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Table 3 Optimal results of typical schemes
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Fig. 8 Voltage level under different schemes
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Table 4 Optimal alocation of GP under different load rate

= GP i 5 (0] 717 S ) PR R bR
u éﬁ ; wT/ PV/ FC/ MT/ DE/ CBY cB2/ CB3/ L&l Vs VGG SAKL
KW kw kw kw kw Kvar Kvar Kvar x10°$ X 10%kg
Al 165(17)  80(21)  200(24) 180(32) 180(11)  120(20) 120(16)  123(31)  0.4201 0.9521 2.6508
33 A2 80(17) 180(21) 200(24) 160(32)  60(11)  160(20)  40(16)  200(31) 047171  0.9497] 291251
A3 20(17) 193(21)  20(24)  150(32) 180(11)  180(20)  130(16)  20(31)  0.96171  0.9391] 0.8410]
m Bl 100(33) 100(45) 20(49) 200(51)  O(61)  160(66)  20(20)  180(40)  1.1012 0.9714 2.8387
69 B2 20(33) 180(45)  80(49)  60(51)  120(61)  120(66) 100(20)  60(40)  1.13171  0.9706] 2.87991
B3 200(33)  0(45)  180(49) 60(51)  80(61)  40(66)  200(20)  100(40) 150097  0.9682 04248
Cl 126(17)  0(21)  100(24) 140(32) 145(11) 100(20) 160(16)  60(31) 1.2483 0.9381 2.6570
33 C2 180(17) 200(21) 152(24)  40(32)  180(11)  100(20) 120(16)  180(31)  1.30121  0.9364] 2.92201
C3 161(17) 80(21)  60(24) 0(32) 80(11)  20(20)  40(16)  120(31)  2.07187  0.9256] 1.7639]
e D1  60(33)  40(45) 125(49) 153(51) 200(61) 160(66)  100(20)  40(40) 2.6055 0.9635 27278
69 D2 20(33) 120(45) 120(49)  80(51)  40(61)  200(66) 120(20)  20(40) 271171  0.9624] 2.89711
D3  60(33)  190(45) 100(49) 20(51) 120(61)  60(66)  152(20)  200(40)  3.26497  0.9600) 1.1447]
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33 E2 160(17) 186(21) 140(24) 117(32) 160(11)  106(20)  175(16)  132(31)  2.55951  0.9228] 2.92201
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e F1  170(33) 135(45) 140(49) 60(51)  60(61)  20(66)  20(20)  120(40)  4.9151 0.9551 2.7538
69 F2  20(33)  80(45)  20(49)  180(51) 140(61)  180(66) 162(20)  100(40)  5.00701  0.9543] 2.90101
F3  160(33) 140(45) 20(49) 200(51) 80(Bl)  20(66)  160(20)  200(40)  5.86257  0.9514] 2.1844]
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