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Topology and design of a two-stage DC/DC
converter for energy storage system

KONG Wei', QU Ke-qing', SUN Kai*, LIN Xiang®, MU Shu-jun’, ZHOU You®
(1. School of Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
2. State Key Lab of Control and Simulation of Power Systems and Generation Equipments,
Tsinghua University, Beijing 100084, China
3. National Institute of Clean and Low Carbon Energy, Beijing 102211, China)

Abstract: In this paper, a two-stage DC/DC converter with CLLC resonant DC/DC converter cascaded and inter-
leaved Buck/Boost converter is designed for the characteristics of bidirectional power flow and wide operating volt-
age range in energy storage system. Firstly, the parameter design method of two-stage DC/DC converter is given,
and the CLLLC resonant tank can be simplified as CLLC resonant tank by equivalent circuit transformation. The
purpose is to reduce the number of magnetic elements and facilitate the integration of magnetic elements. Then, the
control method of two-stage DC/DC converter is introduced, and the correctness of the working principle and con-
trol method of the two-stage DC/DC converter is verified by simulation. Finally, the experimental results of a 1TkW
two-stage DC/DC converter and a DAB converter show that the designed two-stage DC/DC converter can maintain a
high operating efficiency in a wide range of operating voltage, the maximum operating efficiency is close to 96%,
and the highload efficiency is significantly higher than that of the traditional DAB converter, so it is more suitable
for the bidirectional DC/DC converter interface of energy storage system.

Key words: energy storage system; CLLC resonant DC/DC converter; two-stage DC/DC converter



