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Abstract : The importance of "Golden time", the early hours for saving lives in case of an accident, is being increasingly recognized day by day.
Especially for marine accidents, it may take several hours for a rescue team to arrive, depending on location. Therefore, captains should always be
prepared to handle situations independently. In this paper, in order to make better use of Golden Time in an emergency, we determined what the first
consideration should be when selecting a ship evacuation route from perspective of the ship operator. To achieve this, we used maritime accident
judgments and ship emergency response manual to identify ship evacuation priorities. AHP analysis (decision-making hierarchy analysis) was conducted
for ship operators to determine consideration priorities. As a result, it was found that ship operator consider the safety of people about 6 times more
important than that of the actual ship. In order to select an evacuation route, the location of coast guard ships, port of refuge, emergency anchorage,
surrounding vessels, drifting and beaching factor are taken into consideration. By using these priority considerations, the decision-making processes of

ship operators in emergency situations can be improved.
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Table 1. Result of the reconciliation analysis on emergency response
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Table 3. Result of analysis on contingency procedure of shipping
Table 2. Comparison of prior research considerations company
Author Considerations ghlppmg Typz of Action
Engine stop, Abandon ship, ompany acciden
Collision port of refuge, beaching, Collision Engine stop
Assistance of tugboat Abandon ship
i . Engine stop
Lee et al016 Lo of e tance of ughost, fire Abandon ship
ee et al( ) maneuverability ’ . ? A -
Abandon ship Loss of Assistance of tugboat
Fire Weather fax, Maneuvering to maneuverability Emergency anchoring
leeward side, Abandon ship Current survey
Flooding Abandon ship Flooding Engine stop
Wind, Current, Position of AtoN, Marine accident Collision Engine .stop
Lee et al.(2012) analysis, general status, supporting facility, Export Beaching
opinion Engine stop
Eraluation arca Marine traffic environment, Fire Man];uvermg to leelrqu side
Number of marine accidents B mergency anchoring
. Depth, Route, Environmental Engine stop .
Location Protection Arca. fishin. d Loss of Emergency anchoring
Lee and Park(2014) conditions otection Area, fishing ground, maneuverability Current survey
seabed .
Assistance of tugboat
Supporting Fire-fighting vessel, Coast guard, Flooding Beaching
Facilit harbor, tugboat, rescue company,
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Engine stop
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Table 4. Action plan analysis results by type of accident

Type of accident

Action plan

Collision

Engine Stop
Emergency anchoring
Beaching
Assistance of tugboat
Coast guard boat assistance

Loss of
maneuverability

Engine Stop
Emergency anchoring

Tugboat assistance

Current survey

Fire

Engine Stop
Emergency anchoring
Coast guard boat assistance
port of refuge
Maneuvering to leeward side

Flooding

Engine stop
Beaching

Port of refuge

Evaluation of Analysis area
Location qualification
Supporting establishment
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Fig. 1. Structure tree for AHP analysis.
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Table 5. Description of evaluation factor for level 2

Level 1 Level 2 Description of Evaluation factor
Moving to where it can anchor to
Emergency . .
. stop the ship (Deep sea anchoring
anchoring
up to 100m depth)
Moving to the waters with
Beaching adequate depth and standing on
purpose to prevent sinking
Assistance of Moving in a direction of heavy
surrounding traffic to ask for help to the
Safety . .
c ships surrounding vessel
0
Moving in a direction of low
Vessel )
a- traffic to float in the ocean, not
and Drifting )
Life controlled by currents, winds (To
prevent secondary damage)
Assist f .
ssistance 0 Moving to coast guard boat to get
Coast guard help from the coast guard
boat P &
Moving to a port where the risk
Port of of navigation is reduced and
refuge people or the environment are
protected
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Table 6. Characteristics of sample for questionnaire

. Distributed Valid . .
Subject 1STIbutes and Valid ratio
questionnaire  questionnaire
Navigational
2 1 58.69
Officer ? 7 &
% Majors who have more than 5 years of experience in boarding
Rel
elated 5 3 60 %
researchers

% Related researchers who have experience of ship operation
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Table 7. General characteristics of the subjects
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Rank % O 735.0) Table 8. The relative importance of level 2 factor
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Relative .
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Assistance of
More than 20 7(20.0) Safe.ty surrounding ships 0.183 0,009
of life —
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0.0 02 0.4 06 08 1.0 Emergency
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Fig. 3. The relative importance of level 1 factor.

Table 87} Fig. 4% A1AT 214 dFate #2415 &<
o] A Fo® A9 Aot AAIT 8l w4
HRH, 4 QEe b A= AT =8

‘OF T T
(0.328), J

O

i
=3
-

HAEE =29 3(0.183), 3'340.179), H|AF

i

Drifting o 1179
i Il Safety of Life
) 0.061 Il safety of Vessel
Beaching 0.065
0.0 0.1 0.2 0.3 0.4

weight

Fig. 4. The relative importance of level 2 factor.

- 625 -



=
T

Aol el A

&

ToEE Auhe

SHA]

o]

o] A ie,

5+

I Q19 b (0.864), Ao QFX(0.136) S & LFEFRLTH

A

%

ox

¢
oy

o
w

jlN

}0.183),

g
F(0.114), ¥ ¢

(0.300), ¥+

3

of =8

4

7

T

23}

xr
i

RES

=

-
3t

(0.170),

2}52(0.061)

}(0.183),

[=]
F(0.114), 99

S,

-
3t

(0.300), It
(0.170),

J

8

=58

s 2
oS
£
85
g
2%
.mu
32
<o
g
Q
o

oA FoE 2 ARASS o

Port of refuge
Emergency
anchoring
Assistance of
surrounding ships

0.10 0.15 0.20 0.25

0.05

0.00

Drifting
Beaching

%

il

Fig. 5. The comprehensive relative importance of factor.

%
R

¢
ol

ol

j8

"

ol Aol M=

TR

o

o zFel7k 2h

=
[

ﬂo
B

A2A

o

)

N
o
o

2 debty) @
olxel e Fewsl waA GEt o 23 9

&

¥

Aol tol7} ]

[e)

bl

o

SAbE Adure] AbaLzh A

AL A

T

A=Ay,

Jel

e AFUT ©

i

o=
T

References
Hankyung economy glossary, http:/dic.

o

Journal of The Korean Institute of Intelligent Systems, Vol.

Environmental Risk Assessment of Ship Navigation, The
20, No. 4, pp. 541-547.

hankyung.com (Accessed : July, 2017).
[2] Kim, B. Y.(2015), AHP analysis technique, KIMSINFO., pp.

Hankyung(2017),

99-100.
[3] Kim, D. Y., M. R. Yi and G. K Park(2010), FuzzyES for

(1]

A Akl el A

q

fud

<

+ A
A S

pud

kel

g

s

P A

o

g 2.

L

.

ol 4] Ae} o]

=

1
qul

-

Feom, 1 A

0

b

S FAFIL AEA, AFAT, =l Adake] vldeS

[

o] Fa4ol AAMZIL 9o, 2014 4ge] A
}o]

I

X
N

- 626 -



ZEEY

B

il

_ﬂ

z

Ak gz 14 A

RS | -

X

o

[4] Kim, J. S., Y. S. Park, T. Y. Heo, J. Y. Jeong and J. S.
Park(2011), A Study on the Development of Basic Model for
Marine Traffic Assessment Considering the Encounter Type
Between Vessels, The Journal of the Korean Society of
Marine Environment & Safety, Vol. 17, No. 3, pp. 227-233.

[5] KMST(2016), Korean Maritime Safety Tribunal, Annual report
of Marine Safety Judgement Cases, http:/www.kmst.go.kr/
(Accessed : June, 2017).

[6] Kong, K. Y.(2015), Ship navigation dictionary, Dasom, p.44.

[7] KR(2017), Korea Registry, SOLAS 2017 Consolidated Edition.

[8] Lee, C. H. and S. H. Park(2014), A Study of Developement
of Designated Model of Places of Refuge location from IMO
Recommendations, The Journal of Navigation and Port
Research, Vol. 38, No. 4, pp. 357-366.

[9] Lee, C. H, S. H. Park and J. S. Jeong(2012), A Study of
Introduction Plan of the Places of Refuge in Domestic Areas
based on the Analysis of Foreign Cases, The Journal of the
Korean Society of Marine Environment & Safety, Vol. 18,
No. 3, pp. 235-241.

[10] Lee, E. B, Y. S. Park and S. W. Park(2016), Marine
Emergency for Masters and mates, DongMyeong. pp. 37,
41-42, 99-101, 129-131.

[11] MOLEG(2017), Korea Ministry of Government Legislation,
Seafarers Act, Article 11, http://www.law.go.kr (Accessed :
June, 2017).

[12] Ryu, E. G, C. S. Yang and J. W. Choi(2017), Fundamental
Research for Escape Guidance System Development of
Passenger Ship, The Journal of Navigation and Port
Research, Vol. 41, No. 2, pp. 39-45.

[13] Saaty, T. L.(1995), Decision Making For Leaders, Pittsburgh
: RWS Publications, pp. 14-36.

[14] Yun, J. H.(2015), Fundamental Maritime Search and Rescue,
Dasom, pp. 1-2.

Received : 2017. 08. 14.
2 2017. 09. 18. (Ist)
: 2017. 10. 11. (2nd)
Accepted : 2017. 10. 28.

Revised

al

elA}

- 627 -

@

Sl

i

ki3



