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Research on Control Strategy of a Three-phase Buck-type Harmonic Injection Rectifier
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Abstract: In order to solve the problem that the voltage stress of the rear switching tube is large in the
traditional Boost-type power factor correction (PFC) circuit, a Buck-type harmonic injection three-phase rectifier
was exploited and an improved double closed-loop control and voltage feedforward control method for the topology
was proposed. Firstly, the working principle of the Buck-type harmonic injection rectifier was analyzed. Next, the
advantages of the improved control method was described. Then, the controller and perform simulation experiment
was designed. Finally, a 2.4 kW experiment circuit was built. From the above, theoretical analysis and experiment
results show that the new control methods have design rationality, which can improve the power factor, reduce the
harmonic content of the input current and output a stable low ripple voltage.

Key words: Buck-type rectifier; three-phase power factor correction (PFC) circuit; three harmonic current

injection; double closed loop design
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Fig.1  Three-phase Buck-type harmonic

injection rectifier Topology
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47



wAEF 2021F F51% HS5H

TR, F AP AR R SR EANER B R R R

A A4 7 X 322 LU L et -

1) G A S FRL S B2 A2 1 2/ (BUY)
TR T 55 XU B0 P il ) 0 S 5t A5 AR SR 22 i
X7 2R Sebs B T I i L T B AL 30K
G i M TP B0 P i ) 7 S W55, R 4%
PLAE ] B O3, (00 B PLAZ i 25 75 1L 1)
2y SRR R R RE R

2) 44 5 4 £ 5 0 PR B A o 7 A A
5 G P R VE 22 O TR X Rk gk 2
A 5 B A B, FORE ORI AR AL i Hh FRL R L O

(A 230, DT 6+ fRL B i e, L& LT
HE;

3) R T A S AE AR O =X I AR A
7 25 USR] S 25000 A s T AR S R[], 43 B A 5
TSR RN [R5 R R O =X O B R RS A A )
R N R i TR A S [ B v e S o
R A LI TR DB 7% o
32 EHRSEEIT

HRAE & 3, W LA T 28 0 0 4 ) 48 4 A1 %]
WME 4 PR, XSS s T T

———————————————————— | 1.(s)
©) " — s '

S g

e e o e e e e e e e e e e e

P4 WA BRE ] 3 GE J HATE 4]

Fig.4  Principle block diagram of double closed loop control system
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