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Fig.1 Block diagram of intelligent DC uninterrupted
power supply based on SC
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Fig.2 Relationship between minimum operating
voltage and residual energy
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Fig.3 Structure of Boost converter
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Fig.5 Relationship between Boost converter
operating region and inductor
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Fig.6 Experimental waveforms of inductor current
and output voltage of Boost converter
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Design and application of super-capacitor-based DC power-supply
for power distribution automation terminal
LIU Shulin',MA Yibo',LIU Jian?

(1. Xi’an University of Science & Technology,Xi’an 710054, China;

2. Shaanxi Electric Power Research Institute,Xi’an 710054 ,China)
Abstract: Aiming at the short service life and difficult maintenance of DC power-supply of power distribution
automation terminals,a scheme of intelligent DC uninterrupted power-supply based on SC (Super-Capacitor)
is put forward. The Boost converter is used to reduce the operating voltage of SC for raising the utilization
rate of its energy storage to extend the standby time in case of power loss. The minimum operating voltage
of SC is determined according to the relationship between its minimum operating voltage and its residual
energy ,while its capacity is determined according to the expected output power of Boost converter,the
standby time and the minimum operating voltage of SC. The maximum output ripple voltage of the Boost
converter is analyzed and its inductor and the capacitor of output filter are optimally designed. The
experimental results verify the feasibility of the proposed scheme.
Key words: electric power distribution; power distribution automation terminal; super-capacitor; Boost

converter; DC uninterrupted power supply; energy storage



