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Analysis of Accident Factors in the Auto Banner Fire Incident through
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tKorea Institute of Maritime and Fisheries Technology(professor)

Abstract

This study applied the Analytic Hierarchy Process (AHP) to systematically identify and quantify the
causal factors of the Auto Banner fire incident that occurred at Incheon Port in 2018. Based on the

investigation report of the Korea Maritime Safety Tribunal and expert surveys,
cargo, management, and facility factors.

classified into three categories:

the causal factors were
A paired-comparison survey was

conducted with 74 seafarers to derive the relative importance of the factors. The results showed that the

maloperation of the fixed CO»

fire extinguishing system (0.2806) was the most influential factor, followed
by failure to close fire compartment openings (0.1567),

risk of cargo self-ignition (0.1210), insufficient

initial emergency response capability (0.1007), and inadequate knowledge of firefighting equipment (0.0986).

Among the upper-level criteria, management factors (0.5165) received the highest weight,

indicating that

human error and procedural non-compliance had a greater impact on the failure of fire suppression than

structural limitations.
maritime accident analysis

These findings demonstrate the effectiveness of AHP as a quantitative tool for
and provide empirical evidence to enhance fire

safety management and

emergency response training systems for roll-on/roll-off(RO-RO) vessels.
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[Fig. 1] AHP analysis procedure.
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<Table 1> Random index
n 1 2 3 4 5 6 7 8 9 10

Random
index 0 0 0.580901.121.241.321.411.451.49

<Table 2> Test statistic

M2 E5t QE H|L{E SFRHAL

Section Content
Null . .
- The evaluation of decision-makers
Hypothesis(H,)
lternative were randomly
. The evaluation of decision-makers
Hypothesis(H;)
Alternative were not randoml

Consistency Ratio = CI /RI

3. AHIHR o AstAMH|
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AL E 2018 59 219 <lHE 13EF 11
H A Autste] A AR F 11 2b
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>
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<Table 3> Overview of fire accidents and ship specifications

Sort Content
Date 2025.05.21. 09:39(around)

Shi Shi :Auto B G/T:52,422ton,
Spp  Stip mmeAY) Rapggs, GI:524220n

%ggl Vehicle: 2,438 EA, Ship: All Burn down
Fire Accident Overview
Report fire to cargo hold number 2 on
5/1 Bosun P deck r%umber 11
09:39 Attempt to enter fire using portable fire
c/o P extinguisher — l*gai ed
Fire-fighters arrive, at the lscene,
5/21 Firema command and contro
09:44 n Attempted entry into fire zone (deck 11),
thick smoke, flame, etc. — failed
Suggestion for use in Fixed CO, fire
Capt. extinguishing equipment — Malfunction
521 Firema ©f control cylinder for engine room —
10:05 Large inflow of CO, gas into engine
) n room (No. 1 cyhnéer — Stop all
equipment such as’ generator
Release the remaining CO, gas (No. 2
cylinder) to cargo area 11 — Hydraulic
Capt, Dpressure device cannot be operated due
5/21 Firema t© engine room black out — Stern lamp
111 cannot be closed — Fire extinguishing

failure — All crew members escape to
land — Fireman's sole fire extinguishing
operation

5124 Firema
04:52 n

Complete fire extinguishing
(time required: approximately 52h)

L gelE gl AsA| o] A

2E wyss 1WYE 13 Ao s
dEo] o, SE&AE VIFCE 6,02HE 4
A = Qlrk o] Aure A FabgAE 5
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[Fig. 2] Arrangements for Fire Protection
Compartment. [Source:Korea Maritime

Safety Tribunal(2020)].

No.1(11,236kg) — | \/ No.1 CO2
7\ TANK
No.2(12,791kg) ~— | @ (16,200kg)

No.3(38,008kg)

No.4(32,880kg)

No.5(20,814kg)
No.1 CO2 TANK
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Control Cyl.
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[Fig. 3] Fixed CO, Fire Extinguishing System.

No. 1 CO, ®=°l 16,200kg, No. 2 CO, B=1°]
22,000kg®] NA CO, & HAsta 9lew, 7|
A 9 FEpdor Co, & HE WES £ 9l

A Ao} B AAEo] Qv FA)rt
WS No. 4 SHE90~ 119 A=t e] 4
 CO, 238A12 k2 38008kge] F No. 13}
No. 2 A7 &3] &3HAE sHAM A}4-34]
of sttt 283 AT No. 4 SHETY)ell=
Gas Tight Door, 2} ©]%&& Slope, W3l 5 7
TH7F AR E o] gl

s gA AR B AR 1
Foz A% AGA olBE AT Belolt

AERdek 2 JiF-E2] JlE el <Table 4>
Fdasy

<Table 4> Types and conditions of openings in the
fire occurrence area

Kind EA Situation
Gas tight dor 3 open
slope 1 open
Fire-protected door 7 close
Weathertight door 2 close
Ventilation fan - open

4. HAZEH

SN 28
7} BFAARAL

shAAF AL
#12020-012%

A g A9, Fed A% B B 52
sns0% dEsel § 9 AuaAg %
Qg oE WUE satn Foo dd

<Table 5>9} 7t}

<Table 5> The fire accident factors from literature

Code Accident factor

S-1 Risk of self-ignition of cargo

S-2 the charterer's negligence in cargo management
S-3 Lack of cargo control after shipment

S-4 Lack of initial fire response capability

S5 Emergency response officer's lack of ability to

respond to fire sites
Failure to maintain emergency response

$-6 communications systems
S.7 Fixed fire CO, extinguishing system operation
error
S8 Lack of knowledge about ship fire fighting
equipment
S-9 Lack of emergency fire response training
during loading
Lack of management and supervision of ship
S-10 owners' education and training of crew
members
S-11 Failure to establish a land-sea fire emergency
response system
S-12 Limitations of Fire Compartment Opening
Closure Methods
S-13 Structural limitations of fire compartments on

RO/RO vessels

Structural limitations of fire fighting operations

S-14 .
in_cargo areas
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<Table 6> The fire accident factors from professional survey

Code Accident factor
A-1 Risk of self-ignition of cargo
the charterer's negligence in cargo Cargo
A-2 g1e & factor
management (A)
A-3  Lack of cargo control after shipment
B-1 Lack of initial fire response capability
B2 Fixed fire CO, extinguishing system
operation error
- Manage
B3 Lack of knowledge about ship fire factor
fighting equipment (B)
Lack of emergency fire response
B-4 L . .
training during loading
C-1 Limitations of Fire Compartment
Opening Closure Methods
C- Structural limitations of fire Ft% Ccl,[l(l)try
compartments on RO/RO vessels ©)

C-3 Structural limitations of fire fighting
operations in cargo areas

|
delstslar, Fe1eel 7S 1A Asew, &4

Ao F209e 2 AFOE SR 3

3 25 uj{E SxAD Alneel By}

A AFLQRle] AHP AR [Fig. 419 o]
T3S tH(Yang and Kim, 2015).

|Fire accident factor

[Fig. 4] Establish a hierarchical analysis model.

2h A At el AR ZAL
A= RO-ROA A @919
Q55 A7) flste] AdutelA A &
4 A3 A4l A (Capt.), 71 BHHCE), 4
FAHC/0), LT7IHAHI/EE Eoz 97

(18 55, 348: B T2, 58 T2, 78

2 o Y

£

o2 Jo Ml oox ME Ho b 0% o2 ofy

= . 6 A,

=2, 973 Z3) T2) Auvuz " A

EAFE 2025 69~987HA] FFAs S

Aol diste] dw-g Hysiolch Ao Al

S AT S8 ¥ bl&(CR) 0.1 7|+

2 Agstlon, CR = 0102 WH3hHs &

A X ARG R BEES <Table 7>2
Z

ol F 744 F 627%(83.8%)°|th AFHEEE A
2159, 713 139, 45 siAE 187, 4571

oot

<Table 7> Survey overview

Rank Valid Invalid C}{{a ig%l)o
Capt. 15 3 83.3
C/E 13 4 76.5
C/O 18 2 90.0
1/E 16 3 84.2
Total 62 12 83.8
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3 TEOZ et cargo management :
A3 Lack of cargo control after 00226 10
shipment
m. o4t &1} p.; Lack of initial fire response 1006 4
capability :
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system operation error ’
5 A OO0l FZorT 0220 =290 o=
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Ry Structural limitations of fire
c2 0.0611 7
compartments on RO/RO vessels
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<Table 9> Priority vector of each level(C/E)

M2 E3 QE HiLE SRIALD AlIQ9l T}

[l

<Table 10> Priority vector of each level(C/O)

Code Main factor Importance Rank Code Main factor Importance Rank
A-1 Risk of self-ignition of cargo  0.0977 5 A-1 Risk of self-ignition of cargo 0.1508 3
A2 the charterer's negligence in 0.0634 6 A the charterer's negligence in 0.1057 4
] cargo management : cargo management
A3 Lack of cargo control after 0.0286 9
Lack of cargo control after g shipment :
A-3 hi t 0.0185 10 _ship
shipmen Lack of initial fire response
. B-1 i 0.0907 5
B.1 Lack of initial fire response 1103 3 i capabi ity
capability ’ Fixed fire CO2 extinguishing
B-2 system operation error 0.2526 !
B2 Fixed fire CO» thlngulshlng 03072 1 B Lack of knowledge about ship T
system operation error fire fighting equipment .
Lack of knowledge about ship B4 Lack of emergency fire 00458 8
B-3 fire fighting equipment 0.1080 4 response training during loading ™
C-1 Limitations of Fire Compartment 0.1539 ’
B-4 Lack of emergency fire 0.0557 8 ] Opening Closure Methods i

response training during loading

C-1 Limitations of Fire Compartment

Opening Closure Methods 0.1539 2
Structural limitations of fire

2 compartments on RO/RO vessels 0.0591 7
Structural limitations of fire 0.0232 9

fighting operations in cargo areas
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Structural limitations of fire
c2 compartments on RO/RO vessels 00591 7

C-3 St_Iuctural llnntat%ons of fire 0.0232 10
fighting_operations in_cargo areas
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<Table 11>¥ 7o) H7}stitth.

<Table 11> Priority vector of each level(1/E)

Code Main factor Importance Rank
A-1 Risk of self-ignition of cargo  0.1084 3
A the charterer's negligence in 00760 6
cargo management
A3 Lack of cargo control after 0.0205 10
shipment
B-1 Lack of initial .ﬁre response 4043 4
capability
B2 Fixed fire CO2 gxtmgulshmg 0.2907 |
system operation error
B3 Lack of knowledge fibout ship 0.1022 5
fire fighting equipment
B4 Lack of emergency fire . 00527 8
response training during loading
Limitations of Fire Compartment
Cl Opening Closure Methods 0.1600 2
c2 Structural limitations of fire 0.0614 7

compartments on RO/RO vessels

C3 St'ructural hpntatl.ons of fire 0.0242 9
fighting operations in cargo areas
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<Table 12> Priority vector of each level(All field)

Tire-2 Tier-1  Tier-1 . Tire-2 Weighted
code code importance importance importance
B-2 B 0.5165 0.5433 0.2806
C-1 C 0.2547 0.6154 0.1567
A-1 A 0.2289 0.5290 0.1210
B-1 B 0.5165 0.1950 0.1007
B-3 B 0.5165 0.1910 0.0986
A-2 A 0.2289 0.3708 0.0849
C-2 C 0.2547 0.2363 0.0602
B-4 B 0.5165 0.0985 0.0509
C-3 C 0.2547 0.0929 0.0237
A-3 A 0.2209 0.1002 0.0229
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