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Fig.1 Topology of super-capacitor energy
storage system
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Fig.2 Direction of super-capacitor charging
current in Buck mode

13 AEEXTEREEME

215 97 A B F ) R Bl A i |
RALHLRE , I ph B 2 L 2 il B e ) K Bl e 8, K
SRS L BE AR SO R | R ) SR Bl A

TAEAERERE,

P 3 Sk 9 FL 25 00 FiL B ) L R S 1 PR T v
B L, JF R Vo, 5 28 vy, MR TE AR S 2 L fE
H B AL i = A, 5 Vo, A A
BCHL LR L, FTRHL Y Vo, WEIFEE |V, i AT
HLER L, R L RE R R A P I HRE Ll vy, T
AN VP R R AR R PN R I 8] | SEER R AR
HLBE AL M)

-
Vi jLVTl

Coc = AN Unc

Ly
Ve ZEEjLV“ Vo | T -

3AEEATBRERTHBEREEE
Fig.3 Direction of super-capacitor discharging
current in Boost mode
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Table 1 Comparison between integrated magnetic
structure and discrete inductors
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Fig.6 Block diagram of cascaded voltage and
current controller for super-capacitor control
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Fig.7 Waveforms of load current and
super-capacitor current
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Super-capacitor energy storage system based on DC-DC converter
with integrated magnetic structure

XIA Xiangyang',KONG Xiangji',SHUAI Zhikang?,ZHOU Yun',JIANG Shiyao', PENG Xiaoqi'
(1. College of Electrical and Information Engineering,Changsha University of Science & Technology,
Changsha 410114, China;2. College of Electrical and Information Engineering,
Hunan University ,Changsha 410012, China)

Abstract: Aiming at the electricity fluctuation of electric driving equipment,a super-capacitor energy
storage system is proposed,which adopts the DC-DC converter with integrated magnetic structure to greatly
reduce the size and loss of magnetic component and the current pulse. The energy storage system provides
enough power to equipment,stabilizes the supply voltage and optimizes the power quality. The results of
simulation with MATLAB/Simulink and experiment show that,the proposed system follows the load current
well, replenishes the energy lacked and absorbs the excessive energy timely. The DC bus fluctuation is
less than 3.33% of rated voltage during step change of load. Compared with traditional schemes,the
proposed system has better performance and practical value.

Key words: super-capacitor; integrated magnetic structure; energy storage; power quality; electric driving

equipment; DC-DC converters



