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Multi-objective optimal design of hybrid active power filter

JIANG You-hua, LIAO Dai-fa, TANG Zhong
(School of Computer and Information Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: In dealing with the parameter design and the investment optimization of hybrid active power filter, we com-
prehensively consider the price, the reactive power compensation and the filter effect in a new mixed algorithm of genetic
theory and particle swarm optimization. On this basis, the multi-objective mathematical model of capacity assignment is
created and the penalty function theory is applied; and then, the multi-objective design is converted into a single-objective
design, making the capacity assignment simple and flexible. Secondly, simulation analysis is carried on the power systems
computer aided design/electromagnetic transients including DC(PSCAD/EMTDC); the results demonstrate that the cost
performance of the hybrid active power filter is improved by using the proposed method. Finally, experimental results and
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comparison analysis are presented to confirm the above-mentioned method.
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2 RBEAEHEEASZ BB R (Multi-
object optimal model of hybrid active power
filter)

21 JBAE A IEE PS4 W Bl (Structural dia-

gram of hybrid active power filter)
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problem description)
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Fig. 1 Structural diagram of hybrid active power filter
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(Application of penalty function theory in
multi-object optimization)
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Fig. 2 Optimal process of fitness function value
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Table 1 Parameter comparison of different design methods
MY GA PSO GA-PSO
Gs =125.44 uF G5 =120.15 uF G5 = 117.03 uF
SR IR S % S5 Ls=3.24 mH Ls=3.41 mH L5=3.46 mH
Rs =0.13Q Rs =0.12Q Rs=0.11Q
Gy =5411puF Gy =5956 uF  G7 = 70.46 uF
TURCE I BB ST B S 4L L7=3.84 mH L7=3.48 mH L7=2.93 mH
R7 =021Q R7=0.13Q R7=0.15Q
Gi1 =119.35 uF  Gip = 98.73 uF  G11 = 94.50 puF
NPOERIER X240 L11=0.76 mH L11=0.85 mH L11=0.89 mH
R11 =0.05Q R11 =0.07Q R11 =0.10Q
G13 = 44.76 uF G133 =37.12uF  Gi3 =34.30 uF
B3GR IER LS L13=1.37 mH L13=1.37 mH L13=1.70 mH
Ri3=0.11Q Ri3 =1.620Q Ri3=0.13Q
Gy =1820uF Gy =22.00uF Gy = 22.00 uF
TR PED A Ly=3.57 mH Ly=2.81 mH Ly=3.10 mH
Ry = 1243 Q Ry =11.30 Q Ry = 12.06 Q
HAPF $}M¥ 25 5 /Mvar 2.2256 2.2505 2.1736
APFAMEA H/MVA 0.0316 0.0312 0.0225
B SiraD /% 3.17 2.96 2.04
HAPFYIA# %t/ )7 70 451.032 451.876 445.494
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Table 2 Harmonic current comparison of
different filter time
R B IR 5 7 11 13
JEBEHT/A 39.61
VEBIEIA 6.36

28.29
7.07

116.69  77.79
16.27  12.02

5 SZ30(Experiment)
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Fig. 3 Field running wave form of active power filter
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Fig. 4 Experiment result comparison of different
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