Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.6.556
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 6 pp. 556-563, 2023

ggolemelele] s 2, WA L &3 Pl
B A7

1 2*
AZE', 2ol

SRMATA HAATY, JSTHABENHATY OIXTKIAAAIRIE

o

Demonstration study about fire detecting, protecting and
extinguishing method of ESS lithium-ion battery

.1 . . 2*
Geon-Pyo Lim’, Mi-Seong Kim
'Korea Electric Power Research Institute, Korea Electric Power Corporation
“Secondary Battery System Business Group, Korea Testing & Research Institute

oF T I AR AAALX(ESS, Energy Storage System)oll AMEEE 2oL HiE oA &2 SHA|7}
Skal itk ESS 3] HeRA Q1 ui-$- theFota] ZEAQ1 ARS st AASH 7 ot A7) ovA
Asta = viEE Y = viE Y WRO o|X|7F ES A7t Fof SR o]ojR|7] AlZstE o x]7t
5] 278 Q7R AR 7] ojFch. wig 29 el A7), 2% 59 ¥3E AAISte 5&st=H DNV-GL, NFPA
AT E 7], 2= A3 S AA7A] olE HAE wE £ BHstE Kol dgdtt. wEkA B AolAe
Hig oA ds= AR Q45 Z7]0] FASte] EF) SA R o]ojA]7] Hofl FFE 4 doH, A7 d Rk
Qo= 7M1 8A4F o]&sto L A = UsS HAF S Bl A5

tL FO
O:

==

Al

A

o o

1o

Abstract In recent years, there have been many fires from lithium-ion batteries used in the domestic
energy storage system (ESS). There are various internal and external causes of ESSs fires, and it is
difficult to determine and remove the underlying causes. The energy inside a battery can lead to a
thermal runaway state and result in a fire, and battery fires are difficult to extinguish until the energy
is completely exhausted. The state of the battery is monitored by detecting changes in electricity,
temperature, etc., but in the study of DNV-GL, NFPA, etc., the electricity and temperature do not change
enough to prevent fires until just before they happen. Therefore, early sensing of detected elements in
a battery was verified through demonstration to take measurements before thermal runaway happens to

protect against fires in this study.
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Fig. 2. General configuration of ESS Battery
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Fig. 4. Gas ingredient before cell thermal runaway
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Fig. 7. First test for fire detection and protection
of deteriorated battery
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Fig. 12. Checking battery condition after complete
fire extinguishing in top fire stage of
25kWh Rack
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Fig. 13. Fire detection and prevention test facility
for cylindrical battery cell based on gas
detection

Fig. 14. The cylindrical lithium-ion battery cell
under test in figure 13
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Fig. 17. Fire detection and prevention demonstration
facility for battery module based on gas
detection

Fig. 18. Battery module thermal runaway and fire test
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