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Abstract; The main circuit of the traditional single-phase
cascade H-bridge rectifier is improved. the power
decoupling arm is added, the mathematical model is
ripple

suppression strategies are studied. Firstly, the whole loop

established, and the voltage balance and
is controlled by double closed-loop, and the extraction
scheme of fundamental signal is optimized by the second-
order generalized integration method. Secondly, the
power balance relationship of the system is derived, the
primary relationship model of the grid-side current and the
capacitance voltage squared is established, and the
variable proportion link is introduced to effectively
improve the robustness of the system to resist parameter
changes. Then, the independent Buck-type active power
decoupling control strategy is adopted. and the duty cycle
of the decoupled bridge arm switch tube is distributed in
real time by calculation. and an adaptive frequency
selector is designed to separate the secondary ripple signal
to realize the suppression of the secondary ripple voltage

ripple of the DC bus.

verification based on Matlab/Simulink software shows

Finally, the experimental

that the proposed method can effectively solve the
problems of voltage balance and secondary ripple power
suppression.

Key words: improved single-phase cascade H-bridge
rectifier; dual closed-loop control; squared voltage
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Buck-type active power decoupling control

As one of the main schemes of multi-level
converter, H-bridge
rectifier (CHBR) has been widely used in high-
voltage rectified power electronic drive system
high
scalability.

single-phase  cascade

because of its high voltage resistance,

power density, and multi-stage
There are three control objectives of CHBR:
firstly, to ensure that the DC voltage on the
output side of the unit at all levels is balanced;
secondly, the unit factor power rectification is
maintained on the input network side; thirdly, it can
effectively reduce harmonic interference and
suppress the double-frequency ripple power.

Based on the above control objectives, in
order to improve the dynamic response speed of
the system, reduce the total harmonics distortion
(THD) content of the current on the grid side,
and maintain the maximum power density of the
system, an improved CHBR mathematical model
based on power decoupling is established, and
the circuit topology and control strategy are
analyzed separately. The voltage equalization
control algorithm wuses the capacitor voltage
square as the deviation modulation factor, a one-
time relationship model of the grid-side current
and the capacitor voltage square is established,
and combines it with the independent Buck-type
active power decoupling control strategy to
realize the voltage equalization and ripple power
suppression at the same time, Finally, taking
the three-level element CHBR model as an
example, the effectiveness of the method is
verified by design simulation.

In this paper, the traditional CHBR main

circuit is improved, the power decoupling bridge
arm is added, and a CHBR mathematical model
based on independent Buck-type active power
decoupling control is established, which can
resist the external nonlinear interference while
suppressing the influence of internal low-order
harmonics on the output capacitance voltage.
For the mathematical model of CHBR, the
control strategy is designed in this paper. The
overall control adopts the voltage and current
double closed-loop method, the outer loop adopts
and the

inner loop adopts the dq feedforward decoupling

the proportional integral controller,

control based on the second-order generalized
which

extraction of fundamental signals.

integration method, optimizes the

The voltage equalization control adopts the
square voltage feedback control algorithm, the
first-order linear model of the grid side current
and capacitance voltage squared is established,
and the self-adjustment ability of the system is
increased and the dynamic efficiency of the
system by introducing the variable proportional
link is improved.

The ripple suppression control adopts an

buck

control strategy, the power balance relationship

independent active power decoupling
is redefined, and an adaptive frequency selector
to realize the separation of ripple power and DC

which

suppresses the influence of secondary ripple

bus power is designed, effectively

power on the system and reduces the current

THD on the grid side.
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