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Development of Regenerative Energy Storage System for An Electric Vehicle
Using Super-Capacitors

g
(Dae-Won Chung)

Abstract - This paper presents the circuit arrangement and effective control method of regenerative energy storage
system for an electric vehicle using super—capacitors as the braking energy storage element. A bi-directional controlled
current flow of the DC-DC converters with the capacitor bank is connected in parallel with battery, and is controlled so
that the whole of the braking energy is effectively absorbed into the capacitors and released back to the electric motor
upon acceleration. The converter needs the series-parallel switching circuit for making the best use of the series
capacitors and for limiting the step-up ratio of the boost converter. The proposed methods are verified by computer
simulation and experimental set-up. They are usefully applied to the electric vehicles such as green cars, electric
motorcycles, bike, etc which are power- supplied by the electric batteries.

Key Words : Electric vehicle, Regenerative energy charger, Super—capacitors, DC/DC converter
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Table 1 Parameter Conditions for Circuit Simulation and
Performance Test
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P P \Y% 27
Ah 12
Battery Bank
A% 24
L1 mH 0.1
L2 mH 0.2
C uF 200
PI Gain (MCU) 1+100/s (%)
IGBT PWM
[N kHz 20 IRG4PC40UD/TO
35
Brushl D
rushless DC v o4
Motor
Motor Capacity AW 250
Mot
ot mH | 00013
Inductance
Mot
oor Ohm[Q] |  0.068
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Fig. 15 Current and Voltage of Super-Capacitor in
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