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Abstract @ Maritime accidents are always accompanied by human/property damages. If management level ship's officers properly respond to
emergency situation in a correct manner based on knowledge required by international conventions, when maritime accidents occur, it will be possible
to minimize such human/property damages. To improve the ability to deal with maritime accidents, this study analyze maritime accident cases to
identify which competencies ships' officers’ were lacking, compared the emergency response competencies required by international conventions,
analyzed various emergency management manuals of shipping companies and carried out questionnaire surveys to suggest improvements of emergency
response capability for ship's master. Through the analysis of maritime accidents, it was identified that management level ship's officers lacked
competencies regarding damage stability and intact stability, and that the training for emergency response required by international conventions had
been insufficiently carried out. In addition, even though emergency management manuals of ships were generally adequate, it has been identified that
there were limitations in terms of practical use of emergency response manual. Therefore, based on the questionnaire, this study proposed the
expansion of emergency response training required by international conventions based on use of simulators, and the development of guidelines or

manuals for effective and efficient response in emergency situations.

Key Words : Maritime Accident Analysis, Human Elements, Emergency Response Empowerment, Emergency Response Procedure, Emergency Response
Training, Damage Stability, Intact Stability
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Table 1. Classification of marine accident

Classification Contents
.. To strike or touch with another ship, whether
Collision )
on a voyage or while at anchor.
Being struck or touched by external objects
Contact or external facilities except for other vessels
or seabed
. i i k
Grounding Being mounted or struck by a shipwrec
under the sea or under water
Fire/ What happened as a first accident (except as
Explosion a result of a collision or capsize, etc.)
Sinking due to collisions or explosions, the
Sinking result of flooding by cracks, pores, cuts, etc.
in rough weather
A person killed, missing or injured in
Casualty connection with the rescue, facility or
operation of a ship
Engine Main engine, auxiliary boilers, and auxiliary
damage machine are damaged
Capsize The upset of a vessel
All marine accidents other than the above 8
The others

marine accidents

Source: KMST Web(2018)

Table 2. Decision code of master

No Decision code
1 A lack of judgement
2 Neglect of watch
3 Uncertainty in work order
4 Navigation noncompliance
5 Improper conning
6 Improper operation or absence of equipment
7 Neglect of command
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Fig. 1. Analysis of the marine accidents.
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A Ao Agd Aol 2rd A9, wit, oAan
=9 Agsd vey g} 2 @ | Type of C'?se/]()f . Competen;sz iegujie;i]/})y STCW
- - - _ - - SER= . accident/lac -
1y) TE 601'}1\_15 9’]601'}1\_., A FFoE A & S | accident of knowledge - Column 1
n| F£4 9 gx X ok
] _TT:T s VT El i Controlling the operation of the
2) Fx o fFA, A, A3 T flo] e FA o ship and care for persons on board
2R, R HE e ¥ E e8| | *Control trim, sablfy and
g ) : _ a £ amage stress
B KN = A 1=
3) A 284 ofdwm AAdl W we gE AFE % 0% g— control *  Develop emergency and
2 oAguAbE A, S A0, B Ae g, 5 & danage control plans and
_ = handle emergency situations
b3l 2P| - Bz A Sl
Al Awleg A EGH S ¢ Organize and manage the crew
§ 30 el A ke 494 Ae ooy
- = e ¢ Control trim, stability and
B S I E Stability stress Y
5 A% RE AN Ao da gH F RN, g
nael gy o s zo| gg | Iy
71EA Q1 FAZH givko] £ A9l — & E‘: g response for | Navigation/Manoeuvre the ship
6 A% : 290 1dow Ay Gz g R g TF | ® 5 | agound
2D FAAEA)Ol gl V1A, WA 5 g g Hemx:;her « Control trim, stability and
= =7 — = = b
9 oJghd o] A AFe] AEdd B 9 X305 = Stability stress
& " Sbili *  Control trim, stability and stress
7y ALY - e A A TR glo] Ao g g_ Emergerflc’y Develop emergency and
_ N = _ _ = =) damage control plans and
X ol BHE I AEAS W CAF 3 3} Alo = aQ . .
g B, AAREAE R AP o Aol response handle emergency situations
7+ 2 8l =
) NE A ‘g Fire Controlling the operation of the
8) 7 " e & - prevention, | ship and care for persons on board
A A A= A v =25 3 5 Emergency |* Develop emergency and
Cho] o - == o120l <2 response for damage control plans and
o A TE olFal gl g fire handle emergency situations
U A F1E 5 Aok tEo] oAbEA e s =
©
sl Ak we Abawge] AR dapAgel Jddst g F o & Damage Damage conrol
o S contro;
= AR I A =

Source: BMST(2010), KMST(2014; 2016a; 2016b), MIT(2012),
MMST(2010), NTSB(2015)
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Table 4. Comparison of the requirement of the international convention and national law
STCW IMO Reference National National Law
Type of Ship Required Competence Convention  Model Period of Law L. Period of
and Code  Course _training (RoK) Training Course raining_
Respond to navigational emergencies
Maintain safety and security of the
ship’s crew and passengers and the Model )
operational condition of life-saving, 707 Course 7.01 Senior Officer’s Refre‘sher Course 5d
Ship of 500 gross fire-fighting and other safety systems STCW Code (834hrs) for Ocean-going
tonnage or more Develop emergency and damage control A-TI2 Model
plans and handle emergency situations Course 1.39
21hr i
701 (@1hrs) P Ship | Senior Officer’s Refresher Course
Use of leadership and managerial skill 1' 39’ erzonne for Ocean-going, 5d, 3d
’ ct Leadership and Management skill
Ship of less than Respond to emereencics STCW Code R Senior Officer’s Refresher Course 3d
500 gross tonnage P g A-11/3 for Coastal Carrier
Oil tanker Respond to emergencies Sz?\\%g?; ¢ 102 60hrs Oil Tanker 5d
Chemical tanker Respond to emergencies SE&/GS?? ° 103 60hrs Chemicals 5d
qulggﬁgr 8as Respond to emergencies SE\\/K/GS?S ¢ 105 60hrs Gas Carrier 5d
Organize shipboard emergency
procedures
Control response to emergencies
Pa:}s;:;lsger Control passengers and other personnel ST%‘K//SOde 1.29 6hrs Sea:zrers Advanced Passenger Ships Training  4d

during emergency situations

Establish and maintain effective
communications
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Table 5. Needs to be added to the emergency response curriculum (IMO, 2014; IMO, 2017a)

Current curriculum based on Ship personnel act

Course

Period Hours /
(Day) Total hours

Name of course Additional proposals education content (hours)

Senior officer refresher course

* Precautions when beaching a ship
* Emergency steering
* Maintain Safety and Security of Crew and

. - 5 3/32 Emergency action Passengers and the Operational Condition of
(Ocean-going ships) Safety Equipment
* Preparation of Contingency Plans for Response
to Emergencies
Leadership & Managerial Skill 3 6 /21 Decision making ‘ Methods an‘d Aids for Fire Prevention, Detection
and Extinction
. ¢ Initial assessment of damage and damage control
Senior officer refresher course . L .
. 3 2/21 Emergency action * Appreciation of the action to be taken when
(Coastal carrier) . .
emergencies arise in port
Specialized training course - 5 1730 Emergency response and Pollution )
Oil tanker control
* Ship emergency response plans
e Cargo operations emergency shutdown
Specialized training course - Safety Equipment(3) * Actions to be Faken mn the event of failure of
Chemicals > 3 /30 Safety & Pollution prevention(2) systems or services essentlal to cargo
¢ Fire-fighting on chemical tankers
* Enclosed space rescue
* Use of a Safety Data Sheet (SDS)
* Emergency cargo valve operations
Specialized training course - Liquefied gas tanker * Actions to be Faken mn the event of failure of
. 5 3/30 systems or services essential to cargo
Gas carrier emergency procedure
* Enclosed space rescue
e Jettison of cargo
Advance passenger ships 4 37/25 Crowd management -

Training
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Table 6. Type of emergency response

No. Cases Details

1 Safety of life Crew/outside worker fall into sea

2 Collision The impact with the other ship

3 Contact The impact with fixed or floating object

4  Fire/Explosion Fire in any area/portion of the ship

5 Agrout_ld/ Agroun_d and result in damage to hull or
Stranding propulsion

6 Heavy weather Hull or cargo was damaged due to heavy
damage weather

Abandon ship Vessel's stability was lost due to flooding

Pollution Oil & Dangerous goods spill

Terrorist/Pirates have boarded the ship

9 Piracy attack
Y and pose a threat to crew

Bridge control Restrict safe ship operation so that it

10

failure cause danger to other ships
Steering failure . . .
11 Steering gear Steering Failure(Steering gear)
jp Steering failure g 4o Failure(Main Enginc)
Main Eng. cermng ure gine
13 Sinking Inundation due to hull damage
14 Gas relcase In case that gas/toxic vapor of liquid is

released

15 Black out Failure of electric sources

16  Fire/Explosion Fire in dangerous goods

17 Helicopter =~ Accident during pilot onboard by
operation helicopter

18 Enclosed space Enter enclosed space & rescue

rescue crew/outside worker

Source: A CO.(2018), B CO.(2018)
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4.1.3 M MAL Table 7. Sample Characteristics
o A HALE 15 9] A% 7 ROROAS HAe 98] —
Division Item Frequency Percentage
MARel DAR] g AN & Bk B4 AT v — > =
gejg 2AAA, 53 AU R Aelda 5 AwEe Gender e p 0
Mg A3 Sl v AAZ & gsel ) Captain m 6
ATk Ab Apel o)A st/ B, V18 99, B 2 Chief Offioer ; m
;g-, %‘%, ZS]'}—, @ZI:, %7]% —]_’—75)}-, ?th ’{J_:Ao]-, ?th :F_»JZ— % Rank 2nd and 3rd Officer 27 49
SLAF N e o Bz
g da vt 177F49] v s 09_— T35k Manager in Shipping Co. 1 1
W% AR wast ola, o AT S <l E, B2/ pr— p m
%, shlZ, obAS/EA S Ol Aake BE uAshy Passonger ; m
AATHD CO, 2016). 53] H A 5 wge] feral ejxpgyg  Type of ship Ferry
o] Wagh Prol ste] AN NFe A% gAY A Other
et B Al el agsfor & AR & Al sl 5-10 years 11 17
ort ulgol el Aol AAHQ dapagel v 1015 years 2 19
=] H7lell= A Advkar AdE ATk expetience 15 -20 years 6
on board 20 - 25 years 5
b. AEXTAI & =AM 25 -30 years 3
More than 30 years 7 11
B ogeldE A4 Aol A9 4HE A3 9E Main Coastal 6 9
Sl eaAbe) weld B80S o R ngA g o nmavigation Ocean going 3 7
FE wol7] 9o ALY Y15, ws F wigopg M0 Coastal + Ocom going LI Y
7 SOl FoA Selata ANHE Aetaat Az Korean Flag 20 31
AFS AN Bk A=7ko] 9= 1572 HHHEAE A9 Ek & Ship’s Flag Foreign Flag 16 25
BF 65700 AE SHAE FE0) SSS 20& B85} Korean + Forcign Flag 2 a2
A= @' o 3]’91 o Uﬂ) % tha} QHkALEFS Table 77} Z:_LE]' * Tanker, Chemical tanker, LNG, LPG, Container ship and Bulk carrier
A A B TR FAE dAishe AR st
gom MAe] nHEE Fst=d S5 st HAZ, Table 8. Learning way (or path) capacity building
i+ - 0
7] wge] ARA A, 5 ey wEe] W e 2 (unit : %)
B, BlAke] TSl el WE oA AR N e i
, _ e sagree
Toble 8& A4e) MAtlA 58S GAATE o A 5 _ = cd
3 84 A Bl AR ge Aulo|). Emergency experience  58.5  26.2 7.7 3.1 4.6
Mol HATA e SAAZ S 9= g S Learning by self 9.2 338 354 138 7.7
St ARE Holo maast BAS M A $H(38H, On-board training 169 354 354 4.6 7.7
585 %)ttt w3k Bl Eke] A3S 74 Apete] GAl A Company training 92 246 492 92 7.7
HE F83= AL g3 n|At > ‘:”@.2‘ SEAFA] 7] =1 g
e °Trf A= 5 A A o e ]_] ] i Tr?“m‘;g. by 123 385 323 123 46
FAT S WPOR BY(508%] $EA} rshgiry, _ educatonal institute
o g Aba Abele] o AR Fhol dalie ge) _ Cweriencd pevon
A Ag wolgha o1 Aselth, AnpA o= ul A T Case study 308 369 277 31 L5
B UA sES AT 5 PR gRRe] Sux
so 44 A9 5o Y Aol 1Y FED A0 §14 Table 9= Age] HAUS S@3} Bstel A a7 2
ate Zlow EAHT 5] W Fek Fito] FlIAE dEstar 1 Aotk
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Table 9. Identification of the current training and education for A% € Q3ItheE o] H4SHo R 221 SH3ISITh
emergency situation Table 11> WA g A AstE fsiA &5 ok w
(unit: person) o] AlE WPl h3t Do) Afolrt. FEL 4 =
Shortage of training period T HAE AL RIS A7 AstE Eol7] sl Alw s ul
(10p) b o Foor FHEASE I VR &8 o] " EA H7HH
Lack of specialized training | A},
for ship’s captain (12p) —
Lack of specialized trainin,
for s eafareﬂs (232) gl p— — Table 11. Improvement plan for training way
Inadequate contents of L J Improvement plan for training way No.
training (24p) ‘
; i : | Simulation Training 53
Focus on theoretical - Rt il P bt |
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