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Design of a capacitor energy storage based back-up switching supply for automation terminal units

CHENG Hong-li, WANG Li, LIU Jian, WANG Li-giang
(School of Communication & Information Engineering, Xi’an University of Science & Technology, Xi’an 710054,China)

Abstract: A super-capacitor energy storage based back-up switching power supply is suggested to maintain the intelligent terminal
units working for a certain period in case of outage. The circuit structure, the selection of the minimum working voltage of the
converter and the design considerations of the capacitance of the energy storage capacitor are discussed. Based on the energy balance
principle, the lowest output voltage drop and the highest output voltage rise in case of the output current suddenly changing are
analyzed, respectively. The design considerations of the output filter capacitor are given. A capacitor energy storage based back-up
supply is used as the example to show the design steps. Experiments are made on the supply, the results of which show that it can
meet the requirements of normal working, communication and control, and that the analysis results are in positive to the experiment

results.
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Fig.1 Circuit structure
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Fig.3 Series-parallel capacitor group and its equivalent circuit
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