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Bi-directional Buck—-Boost Converter Controller Design Method for ESS
using Matlab SISO TOOL

Hae-Chan ParK' and II-Song KimT

Abstract

This study proposes a bi—directional buck - boost converter controller design method for ESS using the
MATLAB SISO tool. The conventional two-loop controller design is based on a continuous S—-domain model
that designs each controller independently. The demerit of the conventional method is that optimal performance
is not easily achieved and extensive trials and errors are required because two-loop systems interact with one
another. Using the MATLAB SISO tool based on the design method proposed in this work overcomes the
disadvantages of the conventional method. In the proposed method, the SISO tool can select the location of the
poles and zeroes of the open loop system, thereby facilitating the effective design of a high—performance
controller. The design sequence is detailed systematically, and the performance of the method is verified with a

computer simulation and 10 kW experimental system.
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Bi-directional Converter
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Fig. 1. ESS system equipped with Bi-directional converter and 3-phase inverter.
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Fig. 2. Bi-directional converter.
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Fig. 4. Block diagram of boost converter.

TABLE 1
BI-DIRECTIONAL CONVERTER PARAMETER
Parameter Value

Battery Voltage 400 [V]

Vdc 600 [V]

Lb 2.4 [mH]

Cdc 2400 [uF]

R 36 [ohm]
Switching frequency 15.36 [kHz]
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Fig. 10. Current waveform and duty of buck converter.
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