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Charge/Discharge Test of Hybrid Energy Storage System for Electric Railway
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Electric double-layer capacitors (EDLC) can be charged and discharged rapidly in a short time with large
power , and features a long life without requiring frequent maintenance. On the other hand, a battery has a
high energy density so that it is proper to be charged and discharged for a long time. Therefore, from a
viewpoint of load pattern for electric railway, hybrid energy storage system applying both energy storage
media may be effective. This paper introduces two methods for hybrid energy storage system, and describes

the results of the charge/discharge tests.
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Fig. 1 Constitution of energy storage system
for regenerative power
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Fig. 2 Constitution of energy storage system
for voltage drop compensation
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Fig. 3 Main circuit of the prototype
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Table 1. Specification of EDLC and battery

7 e A EDLC Bl
Rk 41104 &)V 4 144 £ )V
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B 400A (f& AAfH) 200Ah

s 32F
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3 0 0 D1018W1450

S AT DP;338§|2:1 H1835mm
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Table 2. Set values of EDLC and battery

FOp EEEH BERET

PMEE 130V 180V
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EDLC BH -200~200A | -200~200A
ARG EE 298V 390V
FBERERE 308V 416V
HIERE 302V 302V
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EEit B -200~200A | -175A~175A
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REMEGBEE 416V 416V
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Fig.4 Characteristics of regeneration power type
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Fig.5 Charge characteristic from EDLC to battery
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Fig.6 Characteristics of voltage drop compensation type
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