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Abstract : In order to establish an operational standard based on ship size, this study considered a specific safety management plan for Ulsan
along with international standards, analyzed the results of mooring safety assessment at four vulnerable piers and suggests cargo stoppage and
emergency unberthing standards as follows. In accordance with ship characteristics, ships of less than 10,000 tons are recommended to limit their
activities for wind speeds of 18-21 m/s and wave heights of 1.0-1.5m. Ships from 10,000-50,000 tons are recommended to observe wind speeds of
17-20m/s and wave heights of 1.2-1.5m, while, ships of 50,000-100,000 tons are recommended wind speeds of 15-19 m/s and wave heights of 1.5 m.
Ships of more than 100,000 tons are recommended wind speeds of 14-18 m/s and wave heights of 1.5 m.
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Table 1. Operation Criteria of Self-control safety management plan

Cargo Stoppage | Emergency Unberthing
Com- Vessel Voo Voo
pany | OWT) | eomin| 7 (m) | Lsini | (m)
A 2K~150K 18 1.0 20 2.0
B 1K~8.5K 21 2.0 24 3.0
C 50K~80K 12 2.0 15 3.0
D 5K~120K 14 1.2 21 2.0
E~G 20K 17 2.0 20 3.0
H 5K~40K 14 2.0 21 2.0
1 10K~40K 14 2.0 21 2.0
J 3K~40K 14 2.0 21 2.0
K 8K~30K 14 2.0 21 2.0
L~-M 30K 14 2.0 21 2.0
N 50K 14 2.0 21 2.0

=2 A

gt L o34 A 7] F=(Port Design Criteria, PDC)> = U] &
v HE AN AARAY] dAE sk VE o2
WA A ES] AAGTE Fdst= H¢Ho] He Ve
°]aL PIANC:E= = Al3al-g A ¢ Bloll A 18851 d 0l A H T
row &gnk gl F5 Ado ZA4 7|Es AAlskH, H|

Azl &R AAA AgFTh
U F9E] staFHr|ES I B o FHAT|E
A s 8ol ol A, o]= Table 29}
o] PIANC 7|3 sdatt). s3] &5 oz 9 o3
AAsa=z & i Adurel S441 st Aol 7he gt
B ol d=AE Brkskr] S1gk Aoz A9 6
£ (Surge, Sway, Heave, Roll, Pitch, Yaw) TA &S 7|22 &}
o] HEIT
Table 2. Acceptance criteria of ship movement
. Surge | Sway |Heave| Roll | Pitch | Yaw
Standard Sh
e Pl ]| m]| | @deg)| deg)] (deg)
PDC Tanker +1.5 [ £3.0 | - - - -
(2014) | Gas Carrier | +1.0 | £2.0 | - |10 | £1.0 | £1.0
PIANC Tanker +1.5 | £3.0 - - - -
(1995) | Gas Carrier | +1.0 | 2.0 | - | +10 | £1.0 | £1.0
M, AR 51587

TE3F PIANC(2014)0] A=
< Table 37 Zo] A¢Ha9 21 30,000~200,000 DWTY] %

3
el B Frek FHEeR gl A48 W T 2ms,

32 L E- o T kA o}
Table 49} o] st Fdr]+= 2 7150k
TS Aleksta 9l

Table 3. Limiting environmental operating condition(PIANC)

s Vu:.]min VF,lmin Hs
Description () (ms) (m)
Forces longitudinal to the quay
- Oil tankers
< 30,000 (DWT) 22 1.5 1.5
30,000 ~ 200,000 (DWT) 22 1.5 2.0
> 200,000 (DWT) 22 1.5 2.5
- Liquid Gas Carriers
> 60,000 (m’) 22 1.5 1.5

Table 4. Results of mooring safety analysis in a domestic port

Port Cargo Stoppage | Emergency Unberthing
(Tank Vessel v ”
w,10min w,10min
Terminal) (DWT) (m/s) H(m) (n/s) H(m)
10K 22 1.0 24 1.5
80K 18 1.0 20 1.5
Yeosu
120K 20 1.0 20 1.5
200K 25 1.5 25 1.5
13K 22 1.0 25 1.5
Daesan
120K 20 1.5 25 1.5
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Table 5. Specifications of the pier

Length | Depth Capacity
Catego Name No.
gory m | (m) DWT | GT
Gas 360 75 1 8,500 8,000
SK port
No.3 130 120 | 1 50,000| 27,000
2 15,000 9,000
Onsan | No2 | 34 | 145
port S-oil 3 | 120,000| 65,000
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Table 6. Specifications or each vessel(Ballast Condition)

Category 8.5K 15K 50K 120K

LOA(m) 119.0 | 128.0 | 183.0 | 265.0

LBP(m) 110.0 | 120.0 | 173.0 | 255.0

Bredth(m) 15.0 12.0 32.0 42.0

Depth(m) 11.0 10.0 17.0 18.0

Fore draft(m) 5.0 5.5 6.5 7.0

Aft draft(m) 5.0 5.5 6.5 7.0

Above Water | Transverse | 280 410 656 1,025

Projected

Areas(n?) Lateral 890 1,180 | 2,210 | 4,510
AR Bokel ol g8 uk, B, 27 So A=
AL o prel A6 Ao gl WAL zHoR
ARG vhgre AWslol jstel s HAoR Hog
AFEE meiakel 26mis50 knots)7HA B7kE AAEHATH
dge s 5 welste] 20 mA AESHYO
M, 27 dW 2FEE Wkl 1.0 knots7hA] 3L 311

ot
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Fig. 2. Oscillation quantity of ship motion (15,000 DWT).

Table 7. Oscillation quantity of ship motion (H,=2.0 m)

o 7oA WEA e &1 ol
. Table 8 Aut A7|HER F ol
L EE 26msol A=
AFA 2=5le] &

u 9717F S5

o
o
T
N
o =
5 el
-

k=)

il

p)

Hu

>

R
[
i)
s
>

2
o
H
Koo o
U o
rlr j{m U W
2%
2oy
rlu
o "
o
frt
M
it
0,
2
o

ol
o

oy
o
e

15 2

0 0.5

1
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Fig. 3. Max. Load of mooring system (50,000 DWT).

Table 8. Results of mooring safety assessment (H,=2.0 m)

' Swge | Sway | Teave | Roll | Pitch | Yaw Vessel Max. Load Max. Vo tomin (/S)
Vessel | MOSOn | Ty |y | ) | o) | o | g OVD | oW JRead ] 16 | a1 | %6
OWD TV o] #10 | 220 | - | +10 | 1.0 | +10 Line 54 | 174 | 261 | 379
l6m/s | 02 | 04 | 0.0 | 02 | 0.01 | 0.10 8.5K Bollard 3 | 171 | 43 | 356
85K | 2lm/s | 06 | 05 | 010 | 04 | 0.01 | 0.10 Fender 45 20 23 26
26m/s | 1.2 | 06 | 010 | 0.6 | 0.01 | 0.10 Line 54 8.3 94 142
l6m/s | 0.1 1.0 | 010 | 02 | 001 | 0.10 15K Bollard 50 245 28.0 419
15K | 2lm/s | 0.6 | 13 | 010 | 07 | 001 | 0.10 Fender 117 %) 97 102
26mvs | 1.7 | 1.7 | 010 | 1.1 | 0.01 | 0.10 Line 3 145 18 356
loms | 02 1.0 - . ~ ~ 50K Bollard 60 25.5 4.0 64.8
50K | 2lm/s | 12 | 13 - - - -
26mls 22 18 : : ) ) Fender 58 58 58 76
Tom's T 01 | o1 - - - - Line 105 | 613 78.3 99.5
120K | 21mi/s 02 0.1 R R R R 120K Bollard 100 115.2 148.4 189.9
26m/s 0.3 0.2 - - - - Fender 117 76 98 118
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5. Mut B4 25 28 J|F AA
s AEE AT AAIA B A G A L] F
AT ES FE 1221 ms, T 1.0~2.0m, J1F oIS
F& FTE 1524mfs, B 2.0-3.0meE RAME oW, o] =
Az=s719 8] vz 37 98 2o FHekd Aoz HA
HE ) B AA st AR HTE et &1
T 2 7ol |ES =E3 A3 Table 99F #th
A7 E&3} e 2AL A7 AEHE Aow FA
ol 3 Wi TR ¥, Wa F shhe] =AW
olehe 23shw e FAsL Bl 7 olekaob
& Aol
Table 9. Results of mooring safety assessment
Vessel(DWT) | Operational Standards Vi 10min (@V8) | H, (m)
Cargo Stoppage 23 1.0
8,500 g Pp g.
Emergency Unberthing 25 1.1
Cargo Stoppage 22 1.0
15,000 g PP g.
Emergency Unberthing 23 1.2
Cargo Stoppage 19 1.2
50,000 g PP g.
Emergency Unberthing 20 1.5
Cargo Stoppage 18 1.5
120,000 £0 STPP g,
Emergency Unberthing 18 1.5
Table 9°14 120,000 ®YAMT Zo] djddute] 471
2 A5, AlFAlee] kS 1A FaL s 8w
e a1t ST HrIES =4 AT F o &
L75E AANE o stgTHrES AFoletrlEng o
Al A ste] WA ALt e a8 s A
Al=Hle] 3 &3FE BT USRS stdedv|es A
At
L, I VA A BHEEE THTAR, THAN,
FETOR, AR 3 E 7]E-2 Table 103 2oH,
TR A AEEHE TFTYRY] FE5A 14mss
FrdAe A8t dEFE AA =S st 9l

Table 10. High seas standards of Meteorological office

Vyiomin Vs H, i
Standards s Il Hou,
High Seas Watch 14 - 3.0 3
High Seas Warning 21 - 5.0 3
Strong Wind Watch 14 20 - -
Strong Wind Warning 21 26 - -

Zk ZAARe] ApA b 2] Al E 4
AR7F A9E Tt &4 AP E HAFHF BT &
|58 AHut A71¥ 2 Fig 473 7ol 5t
duke] 7] D) SKI24,5%5F, 7FAR &7
= 10,000F o]ake] ®WAM 9 7k, @ OTKY-F,
UTT—‘?‘—%, S-Oil-F, LT+ ol FH<erat= 10,000~50,000
o] A, @ SK3,65-F, a5, e g
3= 50,000~100,000F Alo]o] ®BAM, @ SK7.8%
, SOl HekslE 100,000% o] 4e] AN w7 B
st
10,000~50,000%= B 2] ot

Oko
N
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g7lell = We Ao w2 EAETh 100,000 ©l T
A2 Wy FgHge] auw F53 das 33 44
o9 el A717F ARS W AFALRY s EsT s 23T
T o, Adub Ao FAZE F3ia dete] S A8
2 a2 £l Higte] A2 Zlow E4d

Fig. 4¢] st @3] 45 AFddddrr 2 A9
A7PERE 1820 mis7HA QP g Ao 3 7hE L, PIANC 7]
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Fig. 4. Cargo Stoppage Standards (Wind).
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