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Fig.1 Block diagram of the 3-phase active power filter based on FMFC
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Fig. 2 System voltage and current waveforms
when no filter is added
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Fig.3 System voltage and current waveforms
when the filter with FMFC is adopted
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Fig. 4 Hysterisis comparative circuit and its
transfer characteristics
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Fig. 5 Block diagram of hysteresis current control
and its equivalent block diagram
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Fig. 6 Source current waveform and their harmonic
analysis results,when no filter is added
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Fig.7 Source current waveform and their harmonic
analysis results ,when only passive
filter is added
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Fig.8 Source current waveform and their harmonic
analysis results,when the passive and
active filters are simultaneously used
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Fig. 9 Transient current waveform when system
changes from operating only with passive filter to
operating with passive and active filters
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Table 1 Main harmonic content percent
ratio in three cases
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HPE K A IAEfa Rz ) B i 76 98 A0
R B 8 A U A VER) X &
H¥ 100. 00 100. 00 100. 00
2 0.26 0. 41 0.08
3 0. 69 1.03 0.50
4 0.28 0.25 0. 03
5 22.25 12. 48 0. 40
6 0. 30 0.16 0. 02
7 9.73 8. 70 0.72
8 0.22 0.11 0. 06
9 0.52 0.30 0.28
10 0.15 0.10 0.08
11 8.34 7.15 0.42
12 0.16 0.10 0.05
13 5.83 5.10 0.76
14 0. 31 0.29 0. 07
15 0.29 0.18 0.14
16 0.12 0.14 0. 04
17 4.64 4.08 0. 67
18 0. 02 0. 01 0.01
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THREE-PHASE ACTIVE POWER FILTER BASED ON FUNDAMENTAL
MAGNETIC FLUX COMPENSATION

Li Dayi', Chen Qiaofu’, Xue Jianke’, Zhang Saijun', Jia Zhengchun'
(1. Huazhong University of Science and Technology, Wuhan 430074, China)
(2. Surpass Sun Electric Company, Xiangfan 441003, China)

Abstract: A practical 3-phase series active power filtering device is investigated based on the principle of the fundamental
magnetic flux compensation. Considering the imbalance of the practical three-phase load., the device consists of three
individual series transformers and three individual inverters. The parameters of series transformer and passive filter are
chosen by use of MATLAB simulation results. The controller parameters are presented according to the principle of nonlinear
control and the characteristic of hysteresis current control. The transient process is investigated when the active power filter
is turned on or off. A set of automatic 3-phase active power filter industrial device is made and operated in the field. The

operating results show its excellent filtering characteristic and steady transient process.
Key words: 3-phase active power filter; fundamental; magnetic flux compensation; hysteresis control
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