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The design of PWM rectifier Based on Independent coupling
and Double Close-Loop Control

Ma Junbo,Qu Youzhe
(School of information and Electrical Engineering CUMT ,JiangSu XuZhou 221008)

Abstract: The conventional rectifier section widely consists of diode-rectifier circuit and phase-control
thyristor rectifier, which injects large amounts of harmonics into the power networks and produces
much contamination. With the development of the green power technology, PWM rectifier has become
a highlight in the field of power electronics. Due to the merits of pollution-free, adjustable power factor
and bi-direction power transfer, the PWM rectifier can be an ideal electric appliance or a linkage
between grid-line and other electric facilities. This paper analyzes the basic principle of PWM rectifier
and gives three-phase voltage-type PWM rectifier topology, in this based on the d-q coordinates is
proposed based on the PWM rectifier coupled pair of loop-free control method, and through the
MATLAB / SIMULINK simulations show that this control method can achieve unity power factor
rectifier, and improve the response speed of DC-side voltage.

Keywords: electric power system and antomation; basic principles; topological structure; double-loop
control; independent coupling; space vector
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Fig.4 three-phase VSR control program based on d-q Coordinate System
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LA UL B B RS i i, 521, M 7= BE K

150

L ! ! L L L L L ! !
3800 3900 4000 4100 4200 4300 4400 4500 4600 4700

K7 =R
Fig.7 wave of three-phase voltage

200

AT A iy ﬁ :

.,|‘\ \‘H | “‘ ||\|‘

‘ \ frnd Il
-50 - | L) \l | | 7

o U\/f AR

-200

r r L

L L L
(0] 1000 2000 3000 4000 5000 6000 7000

K8 A A S R BE

Fig.8 wave of A-phase voltage and current



MEBBZIEX

o]

http://www.paper.edu.cn

600

500

400

300

200

100

-100

e A T b i o b B b, A o it

I I L L L L
[0} 1000 2000 3000 4000 5000 6000

K9 ERMER. HBEpE
Fig.9 wave of DC-side voltage and current

2. SERAI P ]

250

7000

200

150

100

50

-50

-100

-150

-200

600
500
400
300
200

100

-100

UESE SR

I
(0] 1000

2000 3000 4000 5000

K10 SRARI A M HLE 5 BT

6000

7000

Fig.8 wave of A-phase voltage and current when sudden change
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