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Single-Phase PWM Rectifier Power Feedforward Decoupling Control

Based on Active Disturbance Rejection

ZHANG Ning, XU Chuanfang” ,

LI Yanshuai

(School of Automation and Electric Engineering, Dalian Jiaotong University, Dalian 116000, China)

Abstract: In order to improve the dynamic performance of
single-phase two-level PWM rectifier, this paper proposes an
improves control strategy based on the dual closed-loop
control method of PI control in the traditional outer loop and
power feed-forward decoupling direct power control in the
inner loop, and introduces a voltage outer loop based on
Linear Automatic Disturbance Rejection Control (LADRC) to
reduce the overshoot of the DC side voltage and improve the
response speed of the system, and enhance its anti-load
disturbance ability. Furthermore, on the basis of power feed-
forward decoupling control, SOGI is introduced to construct
virtual quadrature components to improve the tracking ability
of current to voltage on the grid side and improve the dynamic
performance of the system. Finally, the system simulation
model is established by MATLAB/Simulink and simulates,
and the feasibility and effectiveness of the proposed improved
control strategy are verified.

Key words: single-phase two-level PWM rectifier;
disturbance rejection control; power feed-forward decoupling;
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Fig.2 Block diagram of the SOGI algorithm
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characteristics of high grid-side power factor and low

Single-phase rectifier has the
harmonic distortion rate, and therefore it has been
widely used in electric traction AC drive system.
Compared with three-level PWM rectifiers, the main
circuit and control system of two-level PWM rectifiers
are simpler and lower cost, so China’s CRH1, CRH3
and CRHS high-speed EMUs et al are single-phase
two-level PWM rectifiers. The control objectives of
single-phase two-level PWM rectifiers are mainly as
follows; firstly, the voltage and current on the grid
side are in phase; secondly, the output voltage on
the DC side is stable and the ripple is small.

In order to improve the dynamic performance of
single-phase two-level PWM rectifier, this paper
proposes an improves control strategy based on the
dual closed-loop control method of PI control in the
traditional outer loop and power feed-forward
decoupling direct power control in the inner loop),
and introduces a voltage outer loop based on Linear
Automatic Disturbance Rejection Control ( LADRC)
to reduce the overshoot of the DC side voltage and
improve the response speed of the system, and
enhance its  anti-load  disturbance  ability.
Furthermore, on the basis of power feed-forward
decoupling control, SOGI is introduced to construct
virtual quadrature components to improve the
tracking ability of current to voltage on the grid side
and improve the dynamic performance of the system.
Combined with the power feed-forward decoupling
control, the block diagram of the single-phase PWM
rectifier feed-forward power decoupling control
diagram based on self-rejection is shown in Fig.1.

Fig.2 shows output voltage waveform with sudden

load. It show that compared with the traditional dual
closed-loop control strategy of PI control in the outer
loop and power feed-forward decoupling direct power
control in the inner loop, the improved -control
strategy proposed in this paper can further reduce the
voltage overshoot on the DC side, improve the
response speed of the system, enhance the ability of
the system to resist load disturbance, and improve the
tracking accuracy of the current to voltage on the grid

side, and have good dynamic performance.
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Fig.1 Control block diagram of single-phase PWM
rectifier power feed-forward decoupling based
on self-rejection
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Fig.2 Local amplification of the output voltage when

the load is abrupt
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