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Abstract

Approximately 4,000 vessels including sea trial ships per day are passing, entering or departing from
Korea coastal waterway. Sea trial ships have erratic navigating patterns such as quick turning, crash stop
and do not communicate with other vessels in appropriate time, so sea trial ships are often to expose

dangerous situation such as collision in heavy

traffic area. To identify the sea trial vessel’s risk factors,

this paper surveyed marine traffic volumes for 7 days in Korea harbour & coastal waterway, and it
analyzed marine accident rate and intended to identify the risk degree of passing vessels. After that, this
researched how many sea trial ship’s traffic and what is the sea trial risk among sea trial items. We also
conducted survey questionnaire and identified risk factors of sea trial ship. So this paper aimed to enhance

the safety of korea coastal waterway to prevent

sea trial ship’s marine accident.
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<Table 1> Number of Ships calling Korean Ports

for 5 years

No. of Inbound No. of Outbound
Vessel Vessel No. of
Ocean-going| Coastal |Ocean-going|Coastal | Ships

Year Vessel Vessel Vessel Vessel
2009 78,088/119,938 77,6701119,938 395,634
2010 82,510/119,232 82,235/119,232f 403,209
2011 83,692/116,939 83,439 116,939 401,009
2012 84,858 112,823 84,531/ 112,823| 395,035
2013 83,409 111,827 83,182/ 111,827 390,245
gl dgrlele Bt Qi Al
S A7) 9sto] 2014 59 13UFE 1997}
A 15797k9) AlS HlolEE FAIste] FaAlu
45 vebdl 22 [Fig1]2 2ok of7]eA B
W e AuEe] el seleld &9 wAt
YPEE AL & 5w, AQHYY FHol
% A9 ol el At WAES g

5 2 iy
Py 1t [

[Fig. 1] Ship Tracks surveyed by AIS Data for
7 days
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<Table 2> Ship Number surveyed for 1 week

DataType Cseﬁﬁ)o Tanker %eg \;elé(s)(tel Others | Total
13", May| 860 298 92| 12 2.87¢ 4,138
14" May| 867 305 87 12| 2,853 4,123
15 May| 8400 296 89 10 2,814 4,049
16", May| 864 305 93 12 2,839 4,113
17", May| 844 288 91 2,862 4,093
18", May| 863 277 93 2,822 4,064
19", May| 913 306 104 10 2,863 4,196

Total 6,053 2,075 649 71/ 19,928 28,776

1) AERE2EAAX|(AIS) Sk ERFI, A&
o oJ3tH, 2011dol= AdlTH 23 Auke) 78%7F AX]
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<Table 3> Number of Marine Accident and
Registrated Ship

o

\\QQ 2009 | 2010 | 2011 | 2012 | 2013 | Total
Total No. of]
Re; 1ﬁtrated 86,087/ 86,015/ 85,025| 84,466/ 80,360[421,953
ips
Fishing Vessel|77,713|76,974| 75,629, 75,031| 71,0001376,347
Other Ship | 8,374 9,041 9,396 9,435 9,360, 45,606
Total No. of]
Accident 723 737 946, 726 638 3,770
No. of
Domestic 4260 471 704 536] 482 2,619
Accident
No. of
Overseas 297 266, 2420 190 156] 1,151
Accident
Ship No. of| o151 961 1197 941] 818 4832
Accident
Related to
Fishing 725/ 672 888 653 536, 3,474
Vessel
Others 190, 289 309 288 282 1,358
Sete Aol AT F57E o)
b WA BAE [Fig2)sh Ak sl
A 2HG B At DEEE I 2
S ¢ g vk wF5HH AFI(Traffic accident)Z
TEE S QlE=(Park, Jin Soo et al. 2015) T&=(O
2 BA), HAXOE BA) A 52 HNEE

A3 Qo
(AR BA)E I
T} ol2E Aba
s Zom B,

FEA), SHAEE

3 € Colision

' sinking

O Ground

A Fire/Explosion
% Eng. Trouble
o Capsizing
o Contact

o Missng

i Other

[Fig. 2] Position of Marine Accidents for 5
years in Korean Coastal Waterway

2

-
X

>

o

Mok
2

o

30,
Mromx oo
O ond Lo RuoJm 2 oMo

N

ol
r 1o
S

lo 0&"_1

HU =
ST

i _ll.g

N
-
1o,

e

o o do T M KN mfu
o
>,

- 699 -



<Table 4> Dangerous ltems of Sea Trial AR A F5 o9 7] A8 2A4)
a ‘ <Table 5> AT 3d7E A&7 A} QAT
No, | _Pneine Pa Deck Pan AE S ARAPARE ARG ol§s
1 |Main engine safety test|Bridge remote control test Ve = 55l - ]
2 EGB Progressive speed trial 1 AR dEs dERd otk F 13507
3 Auto shut down Speed test o] AN AAE 1 A|EHEHG O, o] F
4 Auto slow down Z-Maneuvering test S sl &L o
5 Black out test Turning circle test TR ol 45.9%, SAHE wRe] 35%, HE
6 Endurance test Bridge maneuvering_test A Bao] 9.9%%E AAL 90%7} et #a &
7 UMA test Williamson turning test 3 o " o) b o=om
8 [Instrument measurement] Crash stop astern test o9 Al Avrer ARGt Y S5
9 F.0.C Inertia test 2= Haao] AAQ 248%= 7P Wk, A
10 F.W.G Steering gear test = slgl=li
1 Local vibration Emergency steering gear Hleluade] 24.2%, fredel 239%E AAshs
measurement test A& HolF Qit) o] &= JIZELEHAC &
12 |Main engine minimum| Anchoring & Windlass
revolution test test ZA, AvdE9A, LPG, INGA 9 Ale-d2 A
13 | EGB ACC test Gyro_compass Aol 36.8%2 AASI 9= Ao zqgoaq
confirmation 0702 or1s m— T
14 Power & RPM Magnetic compass &l , <Table 6>2 Ak 3718 x&A Hsko
measurement adjustment
15 Cargo trial 2 1~5HE 3719 Adute]l AA Y] 404%E A
16 Speed log_adjusting St glglem, s~10%HES] Avto] 35.9%, 10%k
<Table 5> Ship Type Number of Sea Trial Ships for recent 3 years
e | General . Chemical Drill
m Cargo Bulk | Tanker | PCC |Container Tanker LPG Ship LNG | others Total
Busan 5 27 10 14 5 13 13 87
Masan 104 89 36 1 11 10 3 254
Goje 22 130 4 114 2 37 24 33 366
Ulsan 3 131 61 42 88 83 29 6 30 473
Mokpo 3 37 19 1 70 1 1 2 134
Incheon 3 3
Gunsan 11 13 5 1 30
Yeosu 3 3
Total 11 335 322 47 327 91 43 48 41 85 1350
<Table 6> Ship Size Number of Sea Trial Ship for recent 3 years
Size - - - - more than
District less than 3,000( 3,000~6,000 |6,000~10,000/10,000~50,000 50,000~100,000 100,000 Total
Busan 3 34 40 10 87
Masan 165 62 27 254
Goje 1 45 210 110 366
Ulsan 10 5 256 119 83 473
Mokpo 2 39 58 35 134
Incheon 3 3
Gunsan 1 24 5 30
Yeosu 1 2 3
Total 4 13 42 546 485 260 1350

- 700 -



2a|utat Al

< 0 R
T W AT Mo oF Mr_w_ IMMH RECECE
= ) ™ E,@ILH EE iy &,ﬁleE].A.I )
0 T o X R G - R Ao o e I
= wmwE T OZTITE £ TEw e @
2 A . =3y o IR M R
£ XL T a)bﬁ%wﬁwﬂi%ﬁmﬂ.ﬁ M e T
m 65 NTIT w%znwmxzﬂﬁz%ﬂ R
= —1 o o~ o2y o o —
: - 5 r B o L o o 5 Ie M 2
g %1wm%o}§f%1iimoaaf R S PR
= — =o ,W_l o Eo Ao ,Aﬂ o) n_AOH_ X4 76 ,_WL = AwAT_ A he of nH &) of o =
~ o ~ T _ﬂ.”] — o =
m Gl w_uo_m&mﬂ = @ o T o= ﬂﬁ =M T o] mfm w© 5 Aﬁmn < mWo o
wwwwwwww ) R =o - 0 )| — il ) =T
T = l ~ . ,ME ;i ‘mwl.._ ,ﬁl EO MW N "y EE ) owa %I_ EE X ) m.-Wm T Eo A_,UATU
. © ~ o — 7 ]%Aﬂ_x ﬂ|1r.n#_ou1_|% EX g T L
. 5 moﬁmﬁz wﬁm%%zﬁaﬂw1 <] o %%1%ﬂﬂ
, S & O i o B Ry 3 ;
7 W ﬂumeﬂuzgm{o}ﬁ a%)_m,A% N
S , ] o b 50 = T o o e B R T A e
Py e o o R oo N W PR o g X G
ST g BTk D ExzrhEprRdrT (EOZIRERT
5 o o X o o= < B X P ~ X0 X T
mm JKLW_.U_‘W.,_E ﬂ_:wa_owﬂLMjﬂ]ﬂuon i%ﬁh;ﬂ}ﬂq%x
2L ¥ T TEZT o X Sl Semw o ow
s “whi _eof? T E e 8 TERRT e
Rl : < o TR %o ;10L o8 B OR° R g
: TN ~ of TN o R
: i _._nlwu o Njo =
m F % — g mms <
fr= E . G n %Synm%ﬂ m 25
G e e e B c2 E55 558 25855 2« 22 22
- %ﬂmop.%oﬁeoVsﬂurm. 8 |83 525 32: 227228 7 8% 4
- 0 Lt == i 0 Q B O as]
Ely o ﬂ@aw@@aﬁﬂgﬁnm & |E27 @ g @ o
e A T T o DX g 5 B lgd g8 g8 (eHes g8
oA - H%du RS s =g gd mmp.mmm.mmm.mm”mmmmcm
. = =] @ | = —
R SR - o T T e B NEE R o o3 ZC £ z0%8 SEgERg T Sg> SE
o __ & Bl ! I R R T T LS 52585 35" 3> 3= CEOF ®
S = q.ﬂoa@ﬂwrouTﬂ_.Ea@heEiﬂmtu n F<jlos OF g = z =
ﬂA_.o HT_ I.MO =0 OI M/‘_ QE i ;a.o % 0 ~r =3 fell S =) I m @ m “W
S B R B e g FELZE L O > 5 g 5 & € a T
T nH ™ m,zf}oTME _I_Aﬂﬂ_du 2 m n.w, o5 ) - ha]
Ty o Ao R R - S| v | = | =
W o NrngﬂE%uﬁ X0 G 2 = -
B =< 5= o %ﬁl%i o < E r.m3w g§& E
W 00 S i TR S A 7 a5 | sz 82¢EE8g gEERE ES g
SRIT B ool ﬂ MR ¥R~ o5|l.s 22 ZE% SEPRZE 2% =5 | <
s b = PamriZeg g~ |27 82 SE2ES5A3E A%
-~ 2% o ¥ESs ,BH T w B o) o 2 “ i S gw | Se
v I AH\k_q_olﬂ _ Moot © 0 : S =S4 SS 29 S
o 1)) <4< = N 8 = sy - nH o7 ~o 7l =y A P R MloN = o> S+ o Q
o = I % waTua.rmdlogmﬂl o] % % = ™~ S | S« | S 8= &= &’
CCIN R T . A vl DBR B E KT B 2 c 188 S LA R I
_— — | — — e} Q on
A o< = My Lt_q_olwﬂxur zaA ™ G ) - o
0 TN = K =K 28 aw ol I Z
RIS RO FHS 2D T L
o ,ﬂ < < Mo oF = [
[ R

- 701 -



(3) ol A
FHE(OA) TE A

2010 12¢ 6é 21Al7é G
il

& A, ool wWa Aol (e A
HpAj ol FHAIZL § 2Astojof & Flo]

2010 1098 259 0671 &7 =N E oF
L5k adell A Al FAdol sfitels 7k
e el A tho]ufj¥] A X d(Dynamic Positioning)
AEA A A F olda BEE ARuoltk
o]z aliqkat AT Aol AlRAA] BRIkt

ZE98l o] o 0=, Eglxulo] 9= 3§ O—roﬂ
Al HAES AAToEA Aol AAE =
ofof sttt

(6) BAFZ (I mEEEA) T B4

20101 d 4¢€ 100l Aol #ﬂ%: Txst
I SR FEYEt] Aldstd 5 SR A

S #AskA Estar 713S Assthh 90l
dut Fold A FES Abato|th Ald AF
A A AvRE ERleta HAES

de7t ek

6) vt FdEZ o (-
/ﬂ) Z% B ]

Z1)9k 2000585

e |

2009 99¥ 240 FAANN =3 T A|LA
T B FFAR Aty Ay oAz FES
Abazolt), o] Alals AlEHA] F29] Al Bt

F& W) stetd A2k sk

(7 o2z @A) ehtElcAE el UA) &

)=]
5 74

2009Lﬂ 9% 9l
& 5 S d7ls] S8 7R st
Qo o] Frteto] dhr7)dutat F=gk AL
ok Al Aol 7)o L
A7t % o ol gt

()]
>
M0
2
e

T
Jdo

o
FO
k>
o
e
gl
1z

ks
o
, o
ol
Kl
>

oot

2

30,
2 X

>

do

i)

to

B~
Nt xS
do AEL rr

ot 12,
o oo G oo
RN O)

o

4 holo
2 T
. [
=t .
< i
7 Ll
as) jo%
=23
=
L
ol i mol
b ol
5
BN -
N
)
i

<
X
=
ol
r>~
=
Mo
o%
&3
()
ol
g
~
0o o2

ur e

£ M
o

X

rl

2
Mo
[0
>
m

(A

2 rlo of

e
L A e =)

2

ol ujste] [Figd]2t #o]
(24.8%), AIAT ZFNS HAF 227%Q21%), A
A AR 7“} 179(16.2%), ZEF7] A} 127
(114%), A& AT AAF 1178(10.5%), 59 &
o7, FE £ 9 =TT A B AleA
g= o7 FAME A

Stopping  Anchor BowThruster

Test Windlass Test Test
Spiral 9}:3;9 28% 18% 0.0%
Manuver Test L el

6.7%

Crash stop Test
10.5%

Steering Gear
Test
11.4%
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