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Fig.1 Switch function model of three-phase PWM

rectifier under two-phase stationary frame
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Fig.2 System diagram of PWM rectifier under unbalanced input voltage conditions
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Fig.3 Voltage vector chart
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Fig.4 Block diagram of software phase-locked loop control

FEAL AN G 1Y T i 22 P2 90 23 th — 1> PL A
TR, T ¢ BIBUEA R R T
SCLRANZ RGBS, S BERE MBS A AHFL T |
FL L 0 LI PR AT A 6 kg AL 9 42 o o 7T 12 S B
AE LAY [l 5t (EX IR AL 0 6 S (L,

PUAR# LE AL BR 22 A R R A S BLER o 20

LA 10:1 He B 1:1

_ 400 ; 1,

< 200

S0

< -200

I _400 1 1 1 1 ]

0.64 0.66 0.68 0.70 0.72  0.74
t/s

B S5 geEBEHRN A BRE BRHEKFE
Fig.5 Simulative voltage and current waveforms
of phase A when energy is fed back
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Fig.6 Simulative power waveforms under unbalanced

input voltage condition (¢=-30°)
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Fig.7 Open loop bode of current control
loop for two different integrators
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Virtual admittance control scheme of three-phase PWM rectifier
under unbalanced input voltage condition
WU Xiaojie, WANG Yingjie,ZHU Rongwu,DAI Peng
(China University of Mining and Technology,Xuzhou 221008, China)

Abstract: Unbalanced input voltage leads to the increase of harmonic and loss in three-phase PWM
rectifier. As the traditional solutions to it have relatively complex structure and large calculation load,a
simplified current control under two-phase stationary frame is proposed,which takes the virtual admittance
as the key control variable based on the balanced instantaneous power theory of three-phase PWM rectifier
under unbalanced input voltage conditions,and applies the generalized integrator to realize zero-steady state
error. The virtual admittance control system is designed accordingly. Matlab simulation and experiments
verify that,the control strategy can not only realize no-ripple voltage control and real-time controllable
power factor under unbalanced three-phase voltage with its stable performance,but also need not to detect
three-phase positive and negative sequence ac currents respectively, resulting in the improvement of system
speediness. The introduced generalized integrator also has simple discrete iterative algorithm to greatly
reduce calculation time.
Key words: three-phase instantaneous reactive power theory; virtual admittance; generalized integrator;
three-phase voltage source PWM rectifier; zero-steady state error tracking control; real-time controlled power

factor



