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A Study on the Characteristics of Supercapacitpr for High Voltage System
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Abstract - Supercapacitors as novel energy storage devices between conventional capacitors and batteries, with more
specific capacitance and energy densities than conventional capacitors and more power densities than batteries are to be
used in many fields. And, social demand on fuel economy and reducing pollution needs equipment of new function such
as energy storage system with good power performance, high cyclability and good energy efficiency. Supercapacitor is
regarded as one of good alternatives for meeting the requirement of market with excellent power performance and high
cyclability. This paper deals with the fundamental characteristics of supercapacitor unit and charge and discharge
behavior of supercapacitor module for developing 42V hybrid energy storage system with lead acid battery and

supercapacitor in order to adopt to 42V power net for vehicle.
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Table 1 Specifications of supercapacitor 5000F/2.7V cell

A A4 2.7V
& % 5000F
AR At 2.85V
A 8 0.4mOhm ©°] &}
ArA] A= 58Wh/kg, 6.9Wh/L
49 d= 5.2kW/kg, 6.2kW/L
=T 870g
5 9 713ml

7t % %A B4 84
ZIEF FHX9 @9 Ao g3 = wAd EHL Hu}
7] A3 HE F A AXNE olgdyY. 2AzAL
%7 (Constant

25°Coll Al 100A9] AF=Z 27VAA AAF

current charge)s AAF & 27VeA 287 HAY =4
{Constant voltage charge)3 AFE=Z 01V7A AAF 9
A (Constant current discharge) 3+$1t}.

Charge Condition 1 CCC 100A to 2.7V->CVC 2min at 2.7V
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Fig. 1 Constant current discharge characteristics for 5000

F2.7V cell
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Fig. 2 Discharge current vs capacity characteristics for
5000F/2.7V

Charge : CCC 100A to 2.7V => CVC 2min at 2.7V
Discharge : CCD 100A
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Fig. 3 DC ESR characteristics for 5000F/2.7V cell
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Charge : CCC 5A to 2.7V
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Fig. 4 Leakage current vs. time for 5000F/2.7V cell

Charge : CCC{BA) to 2.7V —> CVC 12hrs at 2.7V
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Fig. 5 Self discharge characteristics for 5000F/2.7V cell
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Charge: CCC(100A) to 2.7V -> CVC(2min} at 2.7V
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Fig. 6 Temperature characteristics for 5000F/2.7V cell
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Fig. 7 Constant current discharge characteristics for 5000F/18S
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Charge; CCC{100A) to 44V -> CVC 2min at 44V
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Fig. 8 Constant power discharge characteristics for 275F/45V

Condition; Constant Current Charge from 30V to 44V
Rest 1sec
Constant Cutrent Discharge to 30V
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Fig. 9 Charge & discharge characteristics for 275F/45V
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Table 2 Charge & discharge efficiency for 275F/45V module

=4 k! LA EE(%)
AF(A)
Ah Wh Ah Wh Ah Wh
25 1.030 | 38.228 | 0.986 | 36.230 [ 95.7 94.8

50 0.994 | 36.861 | 0949 | 34697 | 95.6 9.1

100 | 0.947 | 35139 | 0.887 | 32073 | 937 | 913

150 | 0912 | 33.895 | 0.837 | 29978 | 917 | 884

200 | 0.880 | 32757 | 0.785 | 27.860 | 892 | &.1
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