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Risk Analysis of VTS operators for Small Vessels Using Collision Risk Assessment
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Abstract - The objective of this study was to analyze the risk of collision accidents to the VISOs (Vessel Traflic Service Operators) as
small ferries and fishing boats are expanded tor monitoring targets. The VISOs was surveyed, the scale of the small vessels defined ana
the course of general cargo vessels and small vessels along the Busan VIS area investigated for three days. From calculating the risk
with CoRlI, patterns of increased or decreased risk due to course deviation were similar, and there was no significant diflerence betweern
the maximum values and the minimum values. In addition, most VISOs responded that the minimum time required was approximately
three minutes to safely instruct in encounter situation, however, the collision risk with a small vessel is very rapidly changing within the
three minutes, which is likely to increase the workload and decrease the concentration of the VISOs. The objective of this study was to
Investigate the efiect on VISOs with respect to the expansion of small vessels as collision risk, it is expected that it will contribute to
the establishment of a suitable scale for the target vessels for VIS through the analysis of each index of the CoRI model and various case
studies.
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Table 1 The number of accidents in VTS area

Types of accidents

Year Total
Collision Contact Grounding  Stranding
2014 28 2 2 3 36
2015 25 1 2 5 33
2016 26 4 4 1 35
2017 38 4 0 4 46
2018 37 4 5 3 49
sum 154 15 13 16 199
(%) (77.4) (7.5) (6.5) 8.1)

Table 2 The number of accidents between monitoring
and non-—monitoring vessels

Between monitoring monitoring vessel vs.

Year vessels non-monitoring vessel
No. % No. %
2014 20 55.6 16 444
2015 13 394 20 60.6
2016 21 60.0 14 40.0
2017 23 50.0 23 50.0
2018 29 59.2 20 40.8
Total 106 53.3 93 46.7
Table 3 The number of accidents by weather
Year Good weather Bad weather Rjzgﬂ;d
2014 27 6 3
2015 27 4 2
2016 25 6 4
2017 36 6 4
2018 38 8 3
sum 153 30 16
(%) (76.9) (15.1) (8.0)
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Fig. 1 Course keeping analysis of commercial vessels and fishing boats
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Table 4 Encounter situations according to the ship’s type and ratio of VITSO’s response

N=135
No. Encounter situation(ship” s type) Rank no.1 Fljaar?k0 nc:.Zrengg:Eer(]?; Rank no.4
1 Vessel over 300 tonnage vs. Dangerous cargo ship 60.0 119 44 3.7
2 Vessel over 300 tonnage vs. Towing vessel 15 13.3 215 141
3 Vessel over 300 tonnage vs. Ferry over 2 tonnage 0.0 7.4 9.6 7.4
4 Vessel over 300 tonnage vs. Fishing vessel over 45 meters 15 59 2.2 4.4
5 Dangerous cargo ship vs. Towing vessel 20.0 348 12.6 89
6 Dangerous cargo ship vs. Ferry over 2 tonnage 8.9 16.3 252 16.3
7 Dangerous cargo ship vs. Fishing vessels over 45 meters 3.7 52 111 28.1
8 Towing vessel vs. Towing vessel vs. Ferry over 2 tonnage N 7 11.9 59
9 Towing vessel vs. Fishing vessel over 45 meters 2.2 37 7 3.7
10 Ferry over 2 tonnage vs. Fishing vessel over 45 meters 15 7 7 7.4
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Table 5 The number of VISO’s controllable cases in
close quarter situation

N=135
Controllable cases . Remaininthime(min) -
<1 N 22.2 785
< 30.4 62.2 20.7
<5 452 111 N
< 141 2.2 0
<10 9.6 2.2 0
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Table 6 Ship's particular of each encounter situation

Situaton  Name Type of ship IES;)A Bﬁ:;n D(rr;a;‘t
A General 4140 210 52
cargo
S1
B Fishing 12.8 3.6 0.8
C Tanker 99.0 15.0 28.6
S2
D Fishing 28.0 6.0 2.5
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Fig. 3 Collision Risk using CoRI model

S2

- 254 -



2

o

]
N < -1>

2
oy og o

32

t
=

|
. VTS A A
o1k ¥

ot

]

o
oo
fUom> P~

ki

L]_

i)

f

=

2]

E)

~
-
1oy

v AN g

Q o

il Xé BA

&
T
kD

r
o
=

o

oj

ol
=

og
>
-

o R

v o M

OE

)

/K

2
r10 _U

o= 2
°?~

l—o]

i

-
[}

o

ﬁ

e
|
[o

1

s}z o1 CoRl 298 o £51e] S5
%WH Aews TALE BAFS
Z$-43to| = CoRI $18 =7} 1004%94

folo Hrofid gl
Ol

)

T

1 E
rx R
=

o

o
o B <y

[U]O o, leU
—>.4~' N

~

o o &
it

[

o ot
O

ol
Buiy. )

o

Vo
e
5
o<
g )
w

i
N

B
AR Mo

PO
N

2 W

2

o Worx g

rr
>

o =~ o
X

=
E

o

fr=)

N

i
o2 2

(o}

Fr
g

)

2l

>
il

o)

sk

]

=

Ll

)
&)

o2

N
>
ofF =
oS 2
fom to

o

2,

fo b1 H
!

ot e ol
o ME 22 (% 4o

it
>

s oo

References

[1] Jang, E. K.(2018),
Curriculum for Korean VTS Operators® Korea Maritime

“Develpoment of Competency-based

and Ocean University, Doctoral thesis, pp. 1-2.

A1

PSR=1TA ax

St HAALS] AEE
[2] Kim, S. H., et al(2017),
casualties of fishing vessel by FTA method”,
Korean. Soc. Fish Technol., 53(4), 430—436.

Kim, S. K. and Kang, J. P.(2011), “A Study on the
Relationships between the Casualties of Fishing Boats

Jour. Fish. Mar. Sci. Edu.,,

“An analysis on marine

J.

(3]

and Meteorological Factors”,
23(3), pp. 351-360.

Kim, W. S, Lee, J. H,, Kim, S. J., Kim, H. S. and Lee,
Y. W.(2013),
marine casualties of fishing vessel in Korea”, J. Korean.
Soc. Fish Technol., 49(1), 040—050.

Korean Maritime Safety Tribunal(2019), Statistics of
Marine Accident for the Past 5 Years, Ministry of
Oceans and Fisheries, South Korea.

Korea Coast Guard(2018), “Rules for the implementation
Act No.284 on Ministry of

(4]

“A basic study on control factor for the

(5]

(6]
of Vessel Traffic Service”,
Oceans and Fisheries.

Lee, J. S. and Song, C. U.(2017), “A Study on the
Degree of Collision Risk through analysing the Risk
Attitude of Vessel Traffic Service Operators’,
of Korean Navigation and Port Research, Vol. 41, No.
3, pp. 91-100.

Vessel Traffic Service Division(2018),
operational performance of VTS by 2018”, Korea Coast
Guard.

(7]

Journal

[8] Analysis of

Received 4 July 2019
Revised 17 July 2019
Accepted 30 July 2019

- 255 -



