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|UL9540A Test Results (at LGES Research Center) (1/2)

Number Item criteria
@) Flame, Explosion Not observed
Under
) Heat releases rate 1.3kw/mA2
©) Well temp. — Ambient temp. Under 97°C

Value Remark Result
Not observed - PASS
(by Heat flux gauges)
A
Qe (Clearance : 385mm) FRES
22°C (37°C - 15°C) (Cleara PASS

nce : 400mm)

Test Condition. (UL9540A 4th Edition)

SOC 100%

DC 66.4V (pack)

Ignition method : External Heating PI Firm on Cell

Rate of temperature rise : 5~7 °C/min 1 (by P/D Controller)

—

~— Installation condition —

Result Data

Wall surface temperature do not exceed 97°C

2

Heat release rate (Kw/m”2)

Temp("C)

HRR (Kw/m*2)
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385mm
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Heat Release Rate in the center of the accessible means of egress shall not exceed 1.3 kW/m2 : PASS

(175°F) of temperature rise above ambient

: PASS

9 Wall Surfaces Temperature

37°C

AT =22°C
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| UL9540A Test Results (at LGES Research Center)

Number Item criteria Value Remark Result

Surface temperature of Pack wit

hin the target unit adjacent to t Under temp Do (o @] 1 grs-oi

@ he initiating unit do not exceed erature at gr:jax? teflnzsfgjatgi\'grlqlzgzgd nco PASS
the temperature at which therm | cell venting t officially — TBD) '
ally initiated cell venting occurs y
Test Condition. (UL9540A 4th Edition) " Installation condition )
SOC 100% e
DC 66.4V (pack) Front ‘w%
Ignition method : External Heating PI Firm on Cell e | =
Rate of temperature rise : 5~7 °C/min 1 (by P/D Controller) I o=
ELE
ch24 ch25 ch26 9
ch27 ch28
- J

~— Result Data )

Heat Release Rate in the center of the accessible means of egress shall not exceed 1.3 kW/m2 : PASS
Wall surface temperature do not exceed 97°C (175°F) of temperature rise above ambient : PASS

9 Heat release rate (Kw/m”2) 9 Wall Surfaces Temperature
B
000015 AT = 22°C )
3 o000t =1 z
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| UL9540A Test Results (at LGES Research Center)

Number Item criteria Value Remark Result

Surface temperature of Pack wit

hin the target unit adjacent to t Under temp 111°C ltje(:nn(ztraetﬁcrieii :ng;st—e%ffc
@ he initiating unit do not exceed erature at (e oll (Eround over 140°C. no PASS

the temperature at which therm | cell venting t officially — TBD) '

ally initiated cell venting occurs y
Test Condition. (UL9540A 4th Edition) (~ Installation condition —
SOC 100%
DC 66.4V (pack)
Ignition method : External Heating PI Firm on Cell
Rate of temperature rise : 5~7 °C/min 1 (by P/D Controller)

Initiating  Target
\ unit unit J

~—— Result Data

In terms of isolated structure for fire protection, Target pack were protected from thermal propagation. Which cannot
lead adjacent target pack to thermal runaway further. (No Flame, No Explosion)
Sparks and electrical arcs and other electrical events didn't occur.

TC(Thermo Couple) Position Temperature to target unit direction
700 cell
600 ' [——(hl(Eventcell) ]
500
2 400
a
Enclosure
E 300
200 ——ch3 (Event side)
[ . | 100 ——ch10 (Target Pack)
Ne 0
Y 25 75 125 175
L Time (Min) )
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Module & Rack Safety
Protection by Fuse

@ Over- and short-current

‘( Pack

Fuse

Front panel open

Real-time Monitoring &

Protection by BMS Protection by Fuse, Contactor and CB

@ Over-voltage / @ Over-current @ Over-voltage / @ Over- and short-current
® Over-temperature / @ Auto Cell Balancing @ Over-temperature
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