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Optimal design of branch topologies of passive power filter based on PSO
JI Junpeng, HUA Zhiguang, HU Xueli, ZHANG Jinggang, ZENG Guang
(Faculty of Automation and Information Engineering, Xi’an University of Technology,Xi’an 710048 ,China)

Abstract: In power system, Passive Power Filter (PPF) is widely used because of its advantage in
performance— price ratio. Currently, it is a common solution of harmonic suppression to use pas-
sive filter network composed by PPF branch topologies with different impedance—frequency char-
acteristics. In this solution, topology design of PPF network usually depends on engineering
practical experience of PPF designer, there has a gap in the systematic design method, let along
optimal design of branch topologies. This paper presents an optimization design method of PPF
branch topologies based on PSO, and this method solves the problem that PPF branch topologies
are blindly selected only relying on engineering experience. The method firstly optimizes the allo-
cation of reactive power compensation capacity of each branch based on PSO. Then, total invest-
ment cost, average quality factor of all single-tuned filter branch and average harmonic current ra-
tio are used as the objective function, PPF filter network is optimally obtained. Finally, the opti-
mal effect has been verified by an actual work condition of power system.
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Fig.2 Topological structure of tuned filter
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Tab.1 PPF filtering branch net optimized
by the optimization method of this paper

s PSO kiR it PPF T#E&%K PPF

KB C/y)F L/mH Q C/pF L/mH Q
5  15.78 25.68 60  20.64 19.66 60
7 7.96 25.97 60  10.53 19.66 60
11 6.60 12.69 60  10.66 7.86 60
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Tab.2 The harmonic voltage status without
and with PPF filter and state standard
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& X Bt PPF 1.1 1.2 0. 03
T#E%&% PPF 2.8 2.5 0.07
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Tab.3 The harmonic current status
without and with PPF filter and state standard

g FoF B - 2 R R B TR B /A

5 7 11 13 17 19
7 PPF 1299 585 462 309 260 163
B FAR 20 15 9.3 7.9 6 5.4
AXH{M PPF 18.3 14.1 9.1 5.0 4.2 3.1
T#%£% PPF 19.5 14.8 9.1 7.0 5.3 4.7
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