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ABSTRACT

In this study, an analysis was conducted on internal and external factors related to fires in electric vehicles
in order to improve the safety of electric vehicles against fire accidents. To conduct the analysis, field survey
data conducted on actual electric vehicle fire accidents were used, and accident—related statistical data was
used. Among them, as a result of analyzing the internal factors related to fire accidents in electric vehicles,
it was confirmed that high—voltage batteries are an important factor in fire accidents caused by internal
factors of electric vehicles. An analysis of external factors for fire accidents of electric vehicles was also
conducted in this study. The largest number of electric vehicle accidents that occurred on public roads were
mainly caused by physical external forces such as collisions. Therefore, strengthening the safety of this road
infrastructure could be an additional solution to improve the fire safety of electric vehicles. As a result, based
on car accident cases, two crash scenarios based on road infrastructure were derived, each of which simulates
a high—speed frontal collision situation and a lower—end collision situation. Additionally, detailed test methods
for these scenarios were developed.
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Fig. 3 Impact objects in electric vehicle crashes

30

5918 5= Sk, @ 71 Hold A
2 QU e WS

= Reltk. 54 Eeld 7t=adate] 5 T AMw

5= A1 Alele] 9

A sk} bz} Ay
zZ

Z e
. a1

%
>
H
X;
0.

&
1o,
.

N
SO
Jt 1

Fig. 3 ELH,/] 3} y_-dg]/\}/] glo]E 2 u}

AR AE] dstel 5 A9l Eel tste] 24
@ slele), 20 A B HFE e A
“obE i oln) 1 o 2 1|58 jshe 2ol

03_*4 ot} ejelgke] g Q1 Qlate] WAISh= AbaL

7} o o] Akargo] s ARaLE o]ojd TFs A Q7

wf o] R QT ekEo g P S StEske Slo] I

Q3 & AollAE ol gk B el wet B Q)

= Qlate] AT Qe FEANLE Ael FE A

258 &l By 25 Auy g_oﬂ 5k ok A
e 7

3.1 =R 1=z QI AsA T
A R Qe Qlsto] abgE ARarz) oW A| HAyst
a1 QA Felalr] 9late] Abuatd 48 e

e 2015L4~2023L477}7<1 vjtjol g Fato] F7ME b

2k TE H A ALES tPo R siglon Alart

G A, AbaL7t ‘?—J*M el F5, Abavt dAE

AR A Q1 AbaLe] B o] AE U85

53] #2419 EAof glao] ©R Qlxebr} Abare]| 2/

@Aﬁi FIFE F Aharsel tste] £4& F3s3
1 A3}E Table 49} Table 59l YFEF L

Table 43= of¥l =2 Q1zehe] ghiyo} 914 T} &

EE QIEBES Fato] WA ALaL Al E BA% Zlo

th o] vhre] oA R 1ol FER Qls)

Apgke] gk = SR 7E BT WS Abge] FRE

A7) #Ab s AF e A7 AFSAE k4] A w

ohgh 2pgol diste] WIsHAl Abarzt e = QS

AOE Table 45 F5to] 58 4= vk oW &R QI

Zho] B EE AN FE e & 9 4?/}9}4

AR S5 Qole E2E olgato] WAs}

T B o2 g1 H3irt Table 5% E& o

1zt F sl wirERE g E= Feto

—Eri—ﬁﬁ

ol
r 2 o

il
P

‘

[o

l:\

rlr

d
o >
¢ i

9 f o

|

fu4

PIT
O

],

O

ASAotMsta Xl M16d, M2=, 2024



=

=

17} %] 2 Table 5

gl

2

Table 49} v}

31

e e W14

3

29l

Ly
.

2024

=y

X2

e,

Table 4 Analysis results of automobile accidents caused
by road infrastructure

N I o I Il o = A4 =K ooy e np np < ol o e BK
o < %0 T Wc o) W - N K or w &) o B KK Al (ay 1o o
Zo g B W go g of B T o O W T H of o E —~ )
= o ~ Gl _!1_ N X [ Ee ~) —_ = N ‘ul
ool oo R T g D 2 H e o o o ¥ o T T _Hlw F ~
T W X ~+ o e e < Nlo ~o ~
el AT < e X b SRRSO - A FR S o <
= o K o — X b — ~ ~ o B w0 =3 <0 e
= R B S = =K X MoEK o ~ KO W ~ = o o fam T
e G s P i Tﬂ " = g 3K W WO N s i
jal IR TRC o] T mx il B o o R e 2 W Mo o A
o ERT e T o B o = S o i
= xSl o R Kog T o Tz = x
HE s N ol 2 o0 ™ > Nag S ©o ~ B k3
g Y w2 E b PpEeT L P B < i
M B i L one= oW Tl Y B g B
R o) ar 5 b Foerrm . Faon A =
" O o gy o) 1 of 3 SR T o e ™ T o
7l aR 9 Yy I s i8] T R i _
wDPspoasn = wazn 4 T phaRrE gEFz R 3
ﬂ?%ﬂ%dMi_a ~ I i BT LTS Ba R X o
S T S - S cEBERE TP 8% uy
iﬂabﬂﬂ%og Eeo_aAT H] ‘H_Alﬂm,__él Mwnoﬂ_ﬂ ﬂ_ﬂw_éoq_x o»dl.A q_é.ow_u B B o
o e ML B Ao o L o7 o = o p | Tl B =0 ] = B T A~ — 0 ) Bl o Pl o m 4r
TWORNEmME T T H My amew AR Tmglrmo S He IS0
7 oop gy B = o T E HMEHU S T w o= wMOwmTw g adrd w0
TR T T FE BT 5 WX T g HEX Wl pmEam N e R
"o O TE N el AT T m o N . . TFNWTHTFEN R Lo
I B Y B Y ey 4 M 41 4 iy E b N R P =L
|H| ' " Jn;ﬁ wlw s 4 " B3 IR Ol w® m RO | T 4| T 4| T o G0 4|3 %o _zﬂmﬂ sl
i m | W ) W,J = m W 1 ) = =| o= ™| = . W B | W 2 ™| 4 = 1| "
" RO A |7 N | e o Ao o ow AN | wr B Ar 70 70 ‘ Ry
(5}
=]
| b w| o | =) . or o | g 3 =1 |
SNl e Ty | = % MESrS Ay = = e L Uﬂ | | | A Uﬂ w5
ol o | o+ B | F o | Mol Mol ik | T M [ [ | | A 2 b P | w ez X
Flmw T W o | B | B SR el 2 [FID L L Lo &y F
e s I e I e o o No = = W | || g el e I N e B W o
SIS I =i B R AN Er ) e | | T | e | e | Mo 8 e - g S ol i I B ol B 4
R A A A S S A A R A Ay I R R I b I B R S
S B | | T g | ||| = ~ | = NE| RN
2]
Q
a2
B = | Mo 4| = e < < - R A G e 32 |Tr| ® %0 =< Ho N =
N|jm|geH o+ | ®R |- |- | T | RORIT| R O|IN|HIT|T 8 IX| o dp | % | % | ® | 1
S o
<1y}
NE | oo oo oo o) oo oo oo ojo oo | ojo ojo oo | ojo | ofo | oo m .m nE oo olo ojo ojo ojo ojo
Mo[Zo| o | Mo | Zo | o | Ao | Ko | do |do|do| Ao |o|do| 0| Lo £5 Mo| o | 2o | % | B | P | %
— Lo N [o0) e8] N e8] (o2} — — o) © [a\] N Ne) W o~ [sp] — < [a2)] [2g]
—|x S| =] 5| a| |35 9|3~ 10 e T R T I T A= T
~ [a2)] © Lo o N <] o N S|~ — V[ = || M I3} ~ o~ o~ o~ N — o~
ME (=) = (=) — (=) (=) — — — | — — S|l = ME (=) (=) = (=] (=] (=]
N N o~ [o0) (o)) (o)) (o)) (o)) (=) (=) (=) — N N [2g)] < Lo © Ne) o~ 0 (o))
N N — — — — — — N | N N AN AN | NN ja — — — — — —




ofol
ol
AN

Fig. 4 High—speed head—on collision object in road infra—
structure ((a) End of protective fence, (b) Guard cable
end and (¢) Telephone pole or trees)
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