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Hybrid damping control based on the LC filter inductor voltage feedback and input shaping techniques

PENG Yonglong, ZHU Jinbo, LI Yabin
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: Current PWM rectifier links in the network side using LC devices help filter harmonics and commutation, LC type filter
has second order characteristics, the presence of the resonance peak and the resistor of capacitance is also very small, which is easy to
cause the current waveform distortion in the transient process or in steady-state oscillation in the case of the presence of the control
system disturbances. This paper presents a control strategy using input shaping techniques and combining inductive voltage feedback,
which can effectively inhibit distortion and vibration caused by LC links under the external interference or current command change.
Input shaping technique can effectively suppress the vibration of small damping system, inductor voltage feedback control can
suppress side current waveform distortion in the external interference. This paper combining the both advantages can effectively solve
the current mode pulse width modulation rectifier side current oscillations and distortion. The performance of the proposed method is
verified by simulation and experimental results, distortion of the line current is effectively reduced and the stability of the system is
improved.
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Fig. 1 Main circuit of three phase current source rectifier
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Fig. 2 Single phase equivalent circuit of BUCK-type rectifier
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Fig. 3 System block diagram of inductive shunt resistor
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Fig. 4 System block diagram after transformed
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Fig. 5 Bode diagram inductive system before and

after the shunt resistor
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Fig. 6 Current command after input shaping

EOLN, BARLIEEE), Bk LC JEES UK
ARG AN ARG IR . AN ARG T A
BT YRR E R PEH s AT RSN
PAIG, EREMRAESNFIENIN RGN ENE
ARG R AR W 7 FroR

Vs s

iy Y- .
B S TN

7 ERBEERRIEAA I SIER
Fig. 7 Current rectifier hybrid damping control block diagram
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Fig. 8 Network side of current simulation diagram under
current command dropped from 170 A to 250 A
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Fig. 9 Network side of current simulation diagram under
current command rise from 270 A to 170 A
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Fig. 10 DC side current waveform simulation diagram
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Fig. 11 Network side voltage and current simulation diagram
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