Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 20, No. 2, pp. 172-178, April 30, 2014, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) http://dx.doi.org/10.7837/kosomes.2014.20.2.172

22 E A ubx] mEkekdAd ® ool wek A

A Study on the Anchoring Safety Assessment of E-Group Anchorage
in Ulsan Port

Yun-Sok Lee"

* Department of Ship Operation, Korea Maritime and Ocean University, Busan, 606-791, Korea

2 %2 AFME AT E AEANAE ol &3k dEAQ 8] Aol tiek dRuy el Ao Buebdde 9t
7AAR1 9] s} whgl, B 5 2] M ojoR A5 duste] Wristal, FH B Thsd Ha 9 o HE E4stazt
gk SEE SAAAT A dA 9G4S R, AAd ALk ¥ e Ao EEE St sk s
A& Atste] 74 AR A FEehe S9E, 4 R A RFEE AEsTh Gy EelM e SR @A gl g
B4 Az Avte] FF, R 2 A4 JEEE Oa Aol doy ZH 2knots 2 Stoll A AwEEAL T 1Smis o, it
AE FE Bws ool FHIF AT S glgol SlHG

L]
>
o
2
o
2
o
1
i)
i
o
)
N
K=
N
il
¥
ko
‘(?_11
=)
o
=
ol
s
i)
Ho
2
)
bl
Hu
i)

Abstract : This study suggests the minimum critical external forces based on the assessment of anchoring safety to single anchor situation for
representative 8 number of ships in E-group anchorage of Ulsan port. Assessment of anchoring safety is compared holding powers of anchor with
external forces of wind, wave and current. Holding powers was reflected materials of seabed, equipment numbers regarding anchor and chain weight,
also external forces acting on a hull was calculated considering projected wind area and wetted surface area to the full and ballast conditions
respectively. The results of anchoring safety assessments to single anchor showed that the minimum criteria of dragging anchor is a little different

from ship's type, size and loading conditions. Bulk carrier can be dragged over the 15m/s of winds and Tanker can be dragged over the 13m/s of

winds in case of less than 2knots of currents speed.
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Fig. 1. Status of E group anchorage.
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Table 1. Detailed specifications of E group anchorage

Items  Depth of water Area Ship size NCAS
El 25 m~58 m 6.63 km’ 10,000 GT 12
E2 38 m~68m 7.89km’ 30,000 GT 8
E3 47m~70 m 11.76 km® 150,000 GT 6

o, %9 U8 F NCAS(Number of Concurrent Anchoring
Shipyt= 54 A A5 elmlshe, o] @yt L ofghu7
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Table 2. Number of anchoring ships by recent 10 years

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
El 5,126 5,722 5,568 5,464 6,172 6,157 5,826 5,807 5,912 5,625
E2 1,662 1,934 1,702 1,691 1,959 2,137 2,134 2,142 2,413 2,037
E3 860 976 800 857 976 1,227 1,153 1,257 1,531 1,507
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Table 3. Ship's overview and situation of dragged accidents

Accident situation
T

-

Ship's particulars
Ship Name : ZHOU HANG 2
Call sign : BKNG 6
Gross tonnage : 4,675
Flag : China
Length, Breadth, Depth :
105.0x16.4x8.4 m

Ship Name : CS CRANE
Call sign : 3EJID9
Gross tonnage : 7,675
Flag : Panama
Length, Breadth, Depth :
116.0x20.0x11.7 m
Ship Name : 5 BUMJIN
Call sign : 110064
Gross tonnage : 2,302
Flag : Korea

Length, Breadth, Depth :
90.0x15.0x7.0 m

E1 Anchorage

Fig. 3. Ship's position of dragged accidents.
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Table 4. Principal particulars of the target ship

Projected wind area(mz)

Data [ 0A/
DWT LBP Breadth Draft AT AL
3000 - FU SA0m/ o Sem 996 3062
Ballast  88.0m 26m 1524 570.4
Full 6.5 130.0 250.0
5,000 - 1090M0 g, o
Ballast 104.0m 3.0m 188.8 614.0
Full  118.0m/ 7o0m 2540 813.0
8,500 18.8
% Ballast 113.0m 0T 45m 2860  1.014.0
Full  127.0m/ 79m 3500 916.0
10,000 - 20.8
O Ballast 1240m ™ s0m 4500 15180
190.0m/ 10.7m 4100 1,194.0
22.6m
180.0m 75m 4980  1,780.0
215.4m/ 123m 5180  1,550.0
32.0m
206.0m 85m 6560  2341.0
Full 277 4my 170m 8660  2,778.0
150,000 - 46.0
Ballast 270.0m M Ug4m 12480 4.803.0
Full  333.0m/ 25m 12590  3.626.0
300,000 - 58.0 : :
O Bailast 314.0m 20T 9 5m 20380 7.564.0
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Table 5. Equipment number and chain weight

chain

Ship's LOA/  Anchor diameter Equipment
type LBP weight Jrate number
Buk  29™ i 74on 36mm2 592
74.3m
Buk 229 4sion 44mm2 826
84.6m
8,500 121.4m/
(8.511) Tanker 112.4m 3.06ton 50mm/2 1046
10,000 119.8nv/
(10.,597) Tanker 110.4m 3.54ton 46mnmv/3 1176
30,000 General  161.8m/
(29.365) cargo 152.6m 6.90ton 64mm/3 2323
50,000 General  221.1m/
(31.662) cugo 2120m 1o4on 7T8mm3 3485
150,000  Crude Oil 271.0nv/
(134.441) tanker 256.7m 12.08ton 93mm/3 5301
300,000 Crude Oil 332.0m/
(298.960) tanker 315.8m 20.00ton 111mm/3 6859
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Table 6. Results of total holding powers with anchor chain
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Fig. 6. Results of wind forces action on the ship hull.

Total holding powers(tonf)

Ship’s Size
Min Max
3,000 DWT 7.9 9.5
5,000 DWT 11.6 13.7
8,500 DWT 14.0 17.3
10,000 DWT 15.6 20.2
30,000 DWT 30.3 35.6
50,000 DWT 39.5 48.5
150,000 DWT 54.4 69.2
300,000 DWT 83.1 106.0
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Fig. 5. Results of holding powers with ship size
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Fig. 7. Results of current forces action on the ship hull.
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Fig. 8. Results of wave drifting forces action on the ship hull.
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Fig. 9. Results of anchoring safety with each scenarios.



Table 7. Results of limits external forces to dragging anchor

Ship's size Current Wind(knots)
P (knots) Full Ballast
3,000DWT 1.0 55 50
(Bulk) 2.0 40 40
5,000DWT 1.0 55 50
(Bulk) 2.0 45 45
8,500DWT 1.0 40 40
(Tanker) 2.0 35 40
10,000DWT 1.0 30 30
(Tanker) 2.0 20 25
30,000DWT 1.0 55 50
(Bulk) 2.0 45 45
50,000DWT 1.0 45 40
(Tanker) 2.0 35 35
150,000DWT 1.0 40 35
(Tanker) 2.0 25 30
300,000DWT 1.0 40 35
(Tanker) 2.0 25 30
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