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Abstract

As the penetration of DRERs increasing, the access that renewable energy sources
such as photovoltaic(PV) connected to gird is more diverse. At the same time, EVs
developed rapidly in recent years, how to solve the problem of EV’s charging become
imperative. Reducing scale charging’s impact to the power grid, the batteries on EVs
as a distributed resource provide peak shaving and frequency regulation in favour of
the power grid. The paper mainly studies the grid-connected photovoltaic system with
V2G function, aims to increasing renewable consumption and promoting the cleaning
and low carbonization of the electric vehicles. The innovation of the system is
actualizing the time-sharing multiplex along grid-connected photovoltaic generation,
EV charging and VV2G service.

On the topology selection of the single-phase grid-connected system, the two
stage bidirectional converter is simple and easy to control. The bidirectional AC/DC
and Buck-Boost converters have independent control to realize the system completely
decoupling. Proposed a scheme based on DC bus voltages sigh to realize power
balancing and bidirectional power of the two stage bidirectional converter. Combined
with the small signal model, the close loop of the two stage of converter is designed on
three different working modes: grid-connected photovoltaic generation, EV charging
and V2G service.

The whole control system is based on DSP28335 chip, hardware design procedure
including topology selection, the choice of power devices, sample circuit and peripheral
circuit. Software design includes the software control system framework, DSP/BIOS,
control algorithm and some function realization.

At the end, a 3.3kW converter prototype was designed to verify the availability
and effectiveness of the proposed system and control strategy.

Keywords: PV grid-connected; electric vehicle; bidirectional converter; V2G
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