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Abstract

In the past 60 years, power electronic conversion technology has achieved great
development. People study in AC/DC, DC/DC, DC/AC fields, in medium and small
power converter, has made remarkable achievements. However, the study of AC/AC
converter is very little, only to do some research about the SCR converter, matrix
converter and AC chopper, there is no electrical isolation between their input and
loads. Now, the study of AC / AC conversion technology is still in its infancy,
looking for a simple topology and control method has very important applications
significance.

In this article, By studying various AC converter topologies and their respective
performance characteristics, and study the topologiy, control theory of the full
bridge-full bridge mode AC/AC converters with high frequency link. The last, we
design an AC-AC converter that can work as two modes: constant-voltage mode and
canstant-current mode. Through the simulation analysis, the actual hardware and
software production, finally completed the converter prototype assembly. The
converter has isolation between the power grid and load. Its topology, control method
are simple, it has a broad prospect of application in high power occasion.

This paper analysis the work principle and four operating modes of the high
frequency link full bridge-full bridge mode AC/AC converter, and select the
current-mode PWM control strategy. Collect the output voltage/current and feed back
as the control outer loop,and collect the H bridge of busbar current as the current inner
loop,this constitute a double loop control system. It can effectively improve the
dynamic response of the system. At the same time, according to the principle of the
system we finish the hardware component selection, design the hardware circuit and
software system. with the microcontroller C8051F040 as the core of the control
system, build a perfect control system. In this paper also using the simulink toolbox of
matlab to analysis the designed circuit, respectively, make the system work in 20Khz
frequency under constant voltage or constant current tests, each a work mode do three
different load tests, the simulation results are consistent with theoretical analysis.
Finally actually produce a 550W AC-AC converter, and use it to finish the different
work mode and different load tests, the results are consistent with the simulation
results and theoretical analysis.

Keywords: AC/AC; constant-voltage; constant-current.
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