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Characteristics of double resonance injection type hybrid active power filter

MENG Jinling, ZHAO Wei, LIN Guoying, XIAO Yong
(Electric Power Research Institute of Guangdong Power Grid Co., Guangzhou 510080, China)

Abstract: The system control model of double resonance injection hybrid active power filter (DIHAPF) and
mathematical model of voltage source inverter with controller is established based on the structure and operating principle
of DIHAPF. The injection branch features are analyzed including the static reactive power compensation capability and
dividing capability of harmonic voltages. Stability and harmonic suppression capacity of DIHAPF is analyzed
simultaneously. The influence of the parallel resonant circuit resonant frequency to system performance is discussed in
detail. Furthermore, the method of designing the resonant frequency of parallel resonant circuit is proposed. The
simulation model of DIHAPF is established and simulated on PSIM 6.0 taking nonlinear loads as harmonic current

sources. A 6 kV DIHAPF experiment prototype controlled by TMS320F28335 is built. Simulation and experimental

results prove the validity of the analysis.
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Fig. 1 Topology of DIHAPF
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Fig. 2 Single-phase equivalent circuit
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Fig. 3 Single-phase equivalent circuit taking the output

voltage of active part as the only source
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Table 1 Simulation parameters of injection branch

ZH IHAPF DIHAPF
LD HR I IR S g 14.58 mH 14.58 mH
BEU R IR S A 690 uF 690 pF
LD HR IR S LT BE 0.10Q 0.1Q
NS HLZE 36 uF 50 pF
AR HIT - 167.47 mH
AR HIT A B - 0.1Q
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Fig. 5 Impedance characteristics of injection branch
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Table 2 Voltage ratio of fundamental series resonance branch

IHAPF/% DIHAPF/%
B3 0.20 0.04
3th 200.16 31.84
5th 120.01 61.68
7th 109.09 76.93
11th 103.45 89.48
13th 102.44 92.28
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Table 3 Rolls table under different resonance frequencies

fi=42 Hz fi=44 Hz /=48 Hz
s 8.262¢-23 8.262¢-23 8.262¢-23
s 8.265¢-18 8.265¢-18 8.265¢-18
s 2.715¢-16 2.724¢-16 2.715¢-16
st 1.108e-11 8.113¢-11 2.594¢-11
s 1.146¢-9 8.421¢-10 2.782¢-10
s 1.348e-5 9.814¢-6 3.006¢-6
s' 2.1e-6 2.1e-6 2.1e-6
s 2.1e-6 2.1e-6 2.1e-6
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Table 4 Comparison of harmonic current amplitude
before and after DIHAPF put into

TR AL IR B BHZHT A BHES/ A
5 27.52 121
7 13.51 0.58
1 8.17 0.48
13 5.95 0.44
17 3.54 0.34
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