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Abstract

This research aimed to investigate the battery-supercapacitor hybrid energy storage system. The
battery energy storage and supercapacitor energy storage were connected to the dc-bus network of the
inverter. This inverter was operated in a dc-bus voltage regulation mode for keeping the dc-bus voltage at
600 V. The dc-bus network was used as a common point for connecting of multiple dc-to-dc converters,
which were used for cooperative control of charging and discharging amount of energy from battery
banks and supercapacitors banks. Each converter has a power rating of 25 kW and IGBTs (Insulated-gate
bipolar transistors) as switching devices, where the switching frequency of each IGBT is 4 kHz. Totally, this
system could support at least four dc-to-dc converters, resulting in a total power rating of at least 100 kW.
Moreover, each converter can independently charge or discharge an amount of energy to or from a
corresponding energy storage device, thus the amount of energy during charging or discharging can be
combined at the dc-bus network. The experimental results confirm that the proposed system can work
as intended from the design and description above.

Keywords: Hybrid Energy Storage System, Battery Energy Storage, Supercapacitor Energy Storage, DC-bus
Energy Management, Bi-directional DC-to-DC Converter

Please cite this article as: P. Chanhom, S. Sirisukprasert, P. Komeswarakul, and N. Hatti, “Study of a battery-super capacitor
hybrid energy storage system using energy management technique at dc-bus network,” The Journal of KMUTNB, vol. 32,
no. 3, pp. 567-584, Jul.-Sep. 2022 (in Thai).
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