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ABSTRACT

Purpose: This study analyzes the operating characteristics of a lithium ion capacitor that can be used as
a standby power supply in an emergency, and determines whether the standby power supply is
abnormal even by measuring the voltage using a linear proportionality characteristic during charging
and discharging. The aim is to provide an experimental basis that can be done. Method: As a method
for this study, first, analyze the operation principle and characteristics of the existing backup power
supply and lithium ion capacitor, and then measure the voltage of the lithium ion capacitor according
to the configuration and system block diagram of the induction lamp used in the experiment. We
proceed with the test of the measured value of discharge power for each voltage band to check the
amount of power held by the battery and the operation test experiment using induction lamps. Results:
Just by checking the charging voltage using the linear proportional characteristics of lithium ion
capacitors, it provides a basis for accurately inferring the effective operating time of induction lamp
lamps. Conclusion: In the event of a disaster, the lithium ion capacitor is used as a spare power supply
for emergency induction lamps to prevent complete discharge of emergency induction lamps, to
prevent the problem of performing normal operation of the standby power supply, and to use only a
simple voltage measurement to reserve power. It was intended to suggest many uses for evacuation
equipment application in the future by making it possible to check whether the device is abnormal.

Keywords: Lithium Ion Capacitor, Lithium Ion Battery, Supercapacitor, Spare Power Supply,
Emergency Induction Light, Linear Proportionality Characteristic, Charge / Discharge Characteristic
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Table 1. Characteristics of Li-ion capacitor

AT E

¢ (lcic Dol L on ot o bty
Layer Capacitor)
8F 5~7 Whikg X 158 = 100 Whikg = -30% 150 Whikg

= > 1009H3] 5~10%rs] <5000]
€ - Rate ordinary ~100C ~5C ~1C
peak ~2,300C ~20C ~2C

ZHAZE S 120 55 = 10~20% 3208 oA} 4~8A|7F
A2EA >-40C >20C >0C
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Fig. 1. Principle of Li-ion capacitor Fig. 2. Principle of Li-ion Battery

=4 CCMin)  CV(Min) CC+CV(Min)

1C 50.4 4.1 54.5
3C 16.7 5.4 22.0

5C 9.6 5.9 15.5

10C 43 8.4 12.7

o 15C 25 8.5 11.0
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CapaC|tor 25C 1.1 8.9 10.0
30C 0.7 8.8 9.5
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Fig. 3. Quick charge test results of Li-ion capacitor
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Fig. 4. Capacity retention rate for lifetime of Li-ion capacitor Fig. 5. Capacity retention rate of Li-ion capacitor by temperature
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Table 3. Test value of value power behavior by voltage broadband

an AYoid
277V 265V 25V 20V 15V
BHA) 0.3246 0.2987 0.2631 0.1492 0.0630
. 12t 0.3215 0.2967 0.2623 0.1490 0.0650
° ?V:J—h; ° 22} 0.3242 0.2988 0.2627 0.1494 0.0610
3zt 0.3283 0.3012 0.2639 0.1505 0.0610
42} 0.3276 0.3007 0.2639 0.1494 0.0610
Al (1yll oIt AL ZHB) 0.3244 0.2928 0.2552 0.1458 0.0608
o] 0.0002 0.0059 0.0079 0.0034 0.0022
% (B/A) 99.95% 98.01% 97.00% 97.74% 96.50%
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Table 4. Applying motion test using induction

HiE 2] ATAIE 350 F (167 mA)
Tz 2A CC Mode 574(12 C F4)
A 21 FES 52 202 H7(0.27 W, 0.85 C HH4)
A Ay FHAFA L 2.8V, HH FA AL 1.0V
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>,
>
)
A
ol

2.65 VE-E] {2 AN es 52 A7

Table 5. Activity tests using induction

5 12} 22t 32} 42 Z35)
- g H) 1 g 1z g H) 1 g H) 1 o
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X a
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= 29 3 ) ) 3 )
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Fig. 9. Lithium ion capacitor discharge graph

L e

B QP MRS ] o AURAIQ) ROl ATA H Ol B A S AR, 2 Eole AT H Ol §8 BRI
A Slote] 4G LRALS TSI S Aol 2hEol AAIEI] FRALES 235 HEO] hS e AL
A} A 2% oA O] o} R0t FAARES Teke 2 oJoirt. BEel AT E O] o A AIE S

=
Hlglo] Qhts] WAEl o] ki

A= AU G=2.65 VE D75 b el A= SAsl Bl =S < d

SH2] o, du|iled g Solut 5ol AAte] WS R Bl R sS AR o ASAIE &= st
A Aol e B5570] 7hs sl HEg2R] B2 71 BlEe |27 EE BT AR Y8R 2 AR

o eH BT e WRde nl Aol WAt ofHlede] A4 2 3] A HEAESHA] | S, ThE M)A

ol AR 7Hs Rt BlEele A A B O] B4 HATAE AAsto] 5 W B8 AASHALA ST

Acknowledgement

o] A= v shed| EebAl of #]Q1 EE7 A of A A=Y

References

[1] Choi, S.-G. (2007). A Study on the Change of Urban Railroad Safety Management Policy. Master of Engineering,
Seoul National University.

[2] Electric Safety Test Institute, Korea Electric Safety Corporation (1999). Electrical Safety Guidelines (ESG -6001)
(ESG -6001), which is used for emergency contingency facilities, is an Electrical Safety. Korean Electric Safety Test
Scientist, Gyeonggi Province.

[3] Lee, B.-J., Choi, J.-H., Lee, S.-H. (2017). “Study on the explosion and fire of radium ion and radium polymer
batteries.” The Journal of Korean Institute of Communications and Information Sciences, Vol. 42, No. 4, pp. 855-863.

[4] Lee, H.-S., Kim, S.-G. (2016). “Experimental study on the explosion and humidity of the phone battery.” Fire Science

400

KOSDI



Jun-Chea Jung | A Study on Improvement of Operation Characteristics and Inspection Method of Standby Power Supply such as Emergency Induction
Light using Li-ion Capacitor

and Engineering, Vol. 30, No. 4, pp. 111-120.

[51 Maeng, J.-C., Yoon, J.-R. (2015). “Behavior characteristics of a hybrid supercapacitor module above LED emergency
induction.” Journal of the Korean institute of electronic material engineers, Vol. 28, No. 7, pp. 473-479.

KOSDI 401



