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Approaching to a SBM of VLCC using the Woo's Approach
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Abstract

The practical shiphandlers, such as ship’s captain,pilot and mooring master, in charge of the SBM app-
roaches and mooring operations of loaded VLCC should have a highly advanced shiphandling skills because
of taking advantage of the wind and current from ahead without assistance of big tugboats.

But now except some approaching skills in the vicinity of SBM buoy or waiting anchorage we do not
have an optimal controlled approaching maneuvers in the entire course of port approaches.

Consequently this study presents the optimal SBM approaches to the practical shiphandlers of VLCC
and puts to use with effect in the practical operations.

The conclusions of this simulation study are as follows :

1) The optimal SBM approaches in combination of Woo's Approach and a large change of heading were
presented for the practical shiphandlers,

2) According to simulation of the pilotship the angle of a large change of heading for reducing headway
is more than 70 degrees approximately,

3) Applied this optimal approaches to the SBM operations of simulated Port of Ulsan and confirmed
the control of ship and the economy of port approaches time.
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Table 2—1. Minimum UKC of VLCC loaded

XL 2AE o] 43 VLCCS SBM ofzz2azAld #sle] 3

Factors to be considered Expressions Estimations

Tidal variations 1ft

Squat and trim by the head S=CbXV squared/100 2ft

Pitch and heel H=1/2B X ¢radians 5ft

Unburied pipe line 5ft

Trim by change of density t=WXB1B2/MTC i Oft |

Total under keel clearance(UKC) B 13ft
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Fig. 2—2. Approaching without controlled advan-
ces to a berth using the conventional
Weight-Power Ratio(WPR) maneuvers.

Hilzbgol o] diioll ¥ xHo] ofejgmy 1
o upet qlgkalzie] UT Aalv) Fig 2—-29 v}
W —glgn] 4yec 3 oA o] 2"" Ao
Fig. 2—39] o= 2 %] 7*~*—1H°1n}. berth 2F 2w}
of el 4] Hebel ofF A FEUHOE &
RaAs HEAYAAE AL & AAT BAE
of 2utedd Aol A EA %32 dead slow ahead
speed® AHAIUA & £ e oz el ok
A8 o g gorsly ZAAE berth 23 < 2v}
o] oA ¥4l £43-& dead slow ahead speed
7x) AAYA AEEE o) Fastch webA



4 BESEEEE F18E F18, 1994

Anchor Final approach line
SBM
1 -1.5nml 1 Hard over rudder,
~2.0nm| Dead slow ahead
speed 3-4 KIS,
-4,0nm{— Dead slow ahead
engine-,
~5.0nm{— Slow ahead engine,
-7.0nm{_ Full ahead engine
(\-B.Onr"‘ / Stand by engine,
' Inbound VLCC‘

Hard over rudder]

Full centrol
bf Woo 20/35 at

half ahead,
Full control of
Woo 30/35 at full
ahead speed,
Full ahead engind
speeq,

Stand by engine
and-full ahead}

u Inbound VLCC U

Fig. 2—3. Approaching without controlled advan-
ces to a berth using WPR maneuvers
and final hard over to the final app-

roach line.
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roach and a large change of heading
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Fig. 2—5. Optimal controlled approaching to a
berth using combined full control and
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Fig. 3—1. 250,000DWT VLCC loaded in full tur-
ning to an anchorage under hard port
rudder made at about full ahead speed.

Table 3—1. Pilotship 250,000DWT VLCC

particulars

Length between perpendiculras(Lbp) 320M

Beam 52M

Draft at summer load line 19.8M
Deadweigh tons 250,000 tons
Main engine Steam turbine
Number of screw Single, RH-FPP
Horsepower(Maximum HP) 37,500 HP
Rudder Single, 40 degrees
Anchor(Admiralty class : AC) 22 tons

Bow thruster 2,000 HP

Engine order RPM Speed

Full sea speed 95 17.2KTS
Full ahead 70 12.5KTS
Half ahead 45 8.2KTS
Slow ahead 30 54KTS
Dead slow ahead 20 3.5KTS
Stop engine 0 OKTS
| Dead slow astern —20 — 3.0KTS
Slow astern -30 — 4.7KTS
Half astern —45 — 7.0KTS
Full astern | =70 —10.8KTS
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Fig. 3—2. Approach plotting of Pilotship 250
KDWT VLCC using the Woo's App-
roach and a large change of heading.
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Table 3—2. Simulation results of pilotship 250,000DWT VLCC
. Initial Initial Final Final Time
Ship’s . . Advance
. heading speed heading speed . elasped
plotting . . . ) in NM . .
in deg. in KTS in deg. in KTS in Min.
A 000 12 300 22 2.7 35
B 000 12 070 25 3.0 40
C 000 4 350 21 15 32
D 000 4 060 0.0 1.3 36
E 000 4 000 29 11 18
F 000 4 080 21 0.8 22
| G 000 0 000 18 0.7 35
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2 full ahead engineS2 Z43HF oF qupd A7t
A o2 A7)}, o] el A 322 full control
Woo 30/358 AlEsEA mx of 350t AelA
half ahead speed®l4] full control Woo 20/35%
Axstw B of oupd Aol A e 2AAL
3= dead slow ahead speed7}?l 74t o]
% advance® ¥ EAEl HA =

s WPz 9t A4S st FFAY
ANE HAYF AA Bupx|d] FRAEICL 29
a1 2 Ee ot SBM AFE we T2
o2 wW33gle floating hosed] WS A F
o] Wk of 90X AE 4 : WHAAERE Zn
ojx 2 x| ARE et} No. 2 Sea berthell AR

£ s e WAF BAe &4E 979
YAl X (BRB Buoy) XA H4d F
2329} minimum approach speed® %&3he]
AR HZatHA F317]FE A8l FA
A F- ket

Fig. 3—4t W7] B9Ae] RRE 32 243
w2 £ A9} mooring master® H®HEAlAFE
SBMel AlFAIZle el L2222 Fig 3
—-33} vlsshd 2AAL g4 FAE AN
%219 dead slow ahead speed® #<& 3} 7wt
zFe] 7} glet.

Al gl A A A 7|E9] A7 T oxTe
2248} Fig 2—4 % Fig 2—5°04 Hal
oL X E o]43 SBM o= xzAle] AAY
s ZpAlzE aela QAR Agd 4 7l 9
o ™9 SBM olZ2AEAUL A £
et

v. & 2

71Z2] SBM2 o T2 7t&FAL g7}
U Ao 2Azke] A" 2pAlzgte] de &5
2l Sz zAAY o)} o]e)ste] dFAE &
ol A dF3 EAHES #HAsT AF2AAA
AR 24 9 AQAAGEe] ofZ2 A2 A
HAoll iy AAYHIA AAZE 23 AFE2A
ol 474 A4 4 e AT 53 A e
oz xzAY-E Nt A skt

2 A7 A28e gokshd of&3) 2}

AR, 71&2] SBMY oz 2azAdm ulasle
§- o] 2% (Woo's Approach)& ©]&3 23
HAeo] ZEE T RAFAL AFLFZAGNA 44
AHEE 5 JEE L A stden,

4, Aelol g7 e FESHA Gz 9

f



8 BEMWEGE 1848 H 15, 1994

E Al Fdeld Ao 935l HAZLES} 705 o]
A& gl

AR, - A ZZ X xAE o] &3t Ly Q=
£ A ZEE oz 2AEAE 24139 sea
bertholl Al Ealo]d A3t Az} I3k 7ke] HoF
I} HEAJA7A] AAHE FRg Uk

£ AFE ulE ATz AHgsr] s
ARZAR7L AH G aptel A Axnte) eyl 4
FL EF3le] Az A F AEsid =R
o7& dAHog Ao Erhed Helo uEhA
2 2AYPE AT A3 9 e gele
2] data base?! game area® Z7|o| 7|3l
SBM2] #aAFzAAE] EAHA, T4 R
ALAGEo] FE5o2 AL A 7tE ] shiphand-
ling simulator workshop®)v} A|E#lo]e] F3H&
AE7Fe] Fz3Etel] MAH R o] & At
Lia=38

Reference

1) $¥7 ! Super Rudder(Woo) &A1Y A7&
ANbel] B3t A7, e ek A], A7 Al
%, 1993, pp.17—29.

2) +HT = ety 4849 st
of, 5+3fal 3t3) A], Al174d AI3%, 1993, pp. 69
—76.

3) Capt. Byung-goo, Woo, Ph. D. et al : Shiphan-
dling, Korea Marine Training and Research
Institute, Pusan, Korea, 1989.

4) Daniel H. McElrevey : Shiphandling for the
mariner, Cornell Maritime Press, Maryland,
1983.

5) Per Bruun : Port Engineering, Gulf Publishing
Co., Book Division, Houston, 1989.



