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Bidirectional Charging/Discharging Digital Control System for Eco—friendly
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ABSTRACT

Recently, as the demand of the environmental-friendly energy storage system such as an electric double-layer
condenser increases, that of the bidirectional charger/discharger for the systems also increases. However, when
charging/discharging mode-change occurs, the charger/discharger employing a bi-directional DC-DC converter
with a commercialized analog controller has a complex circuit scheme, and a poor transient response. On the
other hand, if a single digital controller is used for the bi-directional mode, the system performances can be
improved by application of an advanced power-processing algorithm. In the paper, an environmental-friendly
power storage systems including an Electric Double Layer Capacitor(EDLC) banks were developed with a
bi-directional buck-boost converter and a digital signal processor (TMS320F28335). A simulation test-bed was
realized and tested by MATLAB Simulink, and the hardware experiment was performed which shows that the
dynamic response was improved such as the simulation results.

Key Words : EDLC(Electric Double Layer Capacitor), Charger/Discharger, Bidirectional DC-DC Converter,
Digital Controller
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Fig. 19 A Picture of the experimental hardware
configuration
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Fig. 20 Key waveforms of the digitally-controlled
bidirectional converter
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Fig. 21 Zoom-in of the key waveforms of the
digitally-controlled bidirectional converter
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Inductor current [1A/div]
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Fig. 22 The mode transition from buck to boost mode
operation
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Fig. 23 The mode transition from boost to buck mode
operation
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