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Abstract

The new flexible controlling method integrated with some existing maneuvers of reducing a great head-
way during approaching a pilot station or anchor berth, namely, Super Rudder (Woo) controlling method
originally was developed.

The conclusions of this paper are drawn :

1) Super Rudder (Woo) controlling method has the shortest distance along base course and distance
off base course among all reducing maneuvers including Rudder Cycling,

2) This new method is flexibly adjustable to a range of yaw angles 5—35 degrees either ship’s side
depending on traffic situations,

3) This new method is versatile controlling maneuver enabling shiphandlers to reduce or stop a ship’s
headway and to adjust the proper courses to a pilot station or anchor berth.
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Table 2—1 : Comparison of Mass-speed of the
large ships

Displacement | Speed |Mass-speed (momentum)
10,000 tons | 10kts 100,000 tons kts
100,000 tons 1kts 100,000 tons kts
200,000 tons | 0.5kts 100,000 tons kts
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Table 2—2 ! Practical guide to safe reduction of
speeds from standby engine position
to anchor berth in relation to the
weight to power ratio.

Ship 200,000 DWT|100,000 DWT] 50,000 DWT

Loa 310m | Loa 270m | Loa 250m
DistWPR 10 7 5
Approximately
to Berth
Stand
10nm —— by Stand
Full ahead by
Tnm  —— Full ahead Stand
Half ahead by
Snm —— Full ahead
4nm —T— Half ahead
3nm —Tslow ahead Half ahead
2nm —— 45Kts Slow ahead
4Kts
15nm —Dead Slow 4Kts Slow ahead
ahead
10 cable —— Dead Slow | Dead Slow
ahead ahead
Tcable ——Stop Eng
5cable —Less than | Stop Eng
2Kts
Stop Eng
3cable —— Astern 2Kts Astern
Checking Checking
2cable —— Astern
Checking
2Kts
Less than
15cable —T— 1Kt

lcable —Half Astern | Half Astern | Half Astern

Ocable —— Stopped Stopped Stopped
In Berth | and Letgo | and Letgo | and Letgo
Anchor Anchor Anchor
Estimated Zhours lhr 30min lhour
S/B Time
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Fig 2—1 . Schematic comparison of searoom for

stopping maneuvers of large ships.
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Fig 2—2 : Rudder
used by experienced masters and sea-

cycling method effectively

pilots.
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3.1 Super Rudder(Woo)®1H

Sl A AF3 71Ee 3524, Flapping
Rudder, Slewing, Crash Stop, Hard Round Turm
2 Rudder Cyclings< &ALz FAE 7
I AR antdE FeA Aesw EFet
I el shHE zAde] 8 Ut vk EAt
Aol FAbsta gle dAdzAdAst Af2Ens

3 AlEEelH FiAE A Azl 2F

AAF Adute] %719 H2(Base Course) T3l
FEAsEA HEE77HA] AAHE zh3 2RALA

A5G 5 3le AE 454 e o454 24
Yl el ARzANA Bt L7 3l
e Fasge,



o]2]8}e} Rudder Cycling, Zigzagging, Single
Turn, Half Rule 2.2} 7} 83} ghe} 43 7-8-5-9
og] A AHNE FFAA AF2AAL
AH4-31L7] S 5-9A AT EAN S abel AFA 9l
A 28 F e A2 S AUE NEstA
et

Fig 3— 1014 Eal ZAAY o] & Ay o
A7 Ae] AulzgAEHold Faia A&
Bl AgS 5l AF7HA] AFolA AbgE 3 Q)
€ o= ARG AEE7] 43 2IAFAE
gaistgdnl Ao ez e o] ZA-E Rud-
der Cycling™ Zigzaggings 7122 3o} HE£7k
742 AAHE Bfstn Jon Axddtude
Panamaxd °|49 A™Als} Supertankers} -
VLCCH Adwtel) o) & 74 &35 23 sl7] o
Foll A= o) AFZ AF4 de HERAAY T
“Super Rudder (Woo) Controlling Method”2}3L
B8 3t

Fig 3—1e14 B<l 24 Hale 49 sz
TR A 9A A AE == 9

.

o
° 2 Ae}ste] Al Yawing Zho]l AMERF e}z
e HA HAE o oAy EEe 2 Hel(d,
g Aret S neEsle el 3= AEebd-
Ease to 10(Z8A])--Midship— 2] #&He}z})
sted wij@AS o2 3T o)A FH¢HY
43 RS A A 7| # P& 2Ax7
A3l $374A A& HAFAYE Base
Course T el $1xx)7}A) e},

Fig 3— 194 715 Wie 2429 A EHZ
o2 Fowgels) ghEeke aeste] 2AlRL
AR s A Hek 2] Wie £4lo] Base Course
o HiE o]&q AHelEA Yaw Angleol| uiel 2
A =Ed Yaw Angle 355014 52717 =24%
slt}. whebA] Super Rudder (Woo) ZA1Ho] A%
ZAol AFA A AL T U=EE Zep e
“Super Rudder yaw angle/hard rudder” & Z A3}
A} g}, d§ B 2AA) YawdEE 205
gl Zr&steln g ZEPYEAlE Super Rud-
der 20/357} ¥t} 12iv} IMOS) ZEFA) 3 =) ol
7 Yaw 4E& 5EZHALZ sk 7ol AT
Me FY "y & 7 o} yEHow 29I

Super Rudder(Woo) 2 el A7|&N e A AF 5

Finish

Ship dead in the water
or very slow speeds

Td~a-starboard

Max, overswing & and full astern

dead slow ahead

_—izgazszort

at yauJ#BS deg
from ifditial co.

Width

Hard-a-starboard

| at yaw angle -35

deg from initial
course

Hard-a-port

=35 deg
Base urse
Inidgial| Full Ahead

Half ahead
+35 deg

—

Inifia)l course 000 deg

Fig 3—1: Super Rudder (Woo) Controlling Me-
thod for Super Rudder 35/35 maneu-
ver originally developed by Captain
Woo, Ph. D.

Super Rudder 5/35, 10/35, 15/35, 20/35, 25/35,
30/35, 2= 35/35% 77HAE AFstazl gl

Fig 3—2+ #H¥elzt (Port rudder)® Super
Rudder 15/35p Zelell &k 744 xA9] Aol
c}, .

3.2 Three-quarter Super Rudder (Woo) 2414

Fig 3—3¢l14 Eql ¥ 2L AFZHAR}Eo]
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Ship dead in the
water or slow
speed

Finish

Hard-a-starboard

Max, overswing
8§ dead slow ahead

Hard-a~port
at yaw angle +15

~_ Hard-a-ptarboard

Hard-a-pp

v

A
.

-35 deg +35 deg
Base Course

Fig 3—2 ! Super Rudder (Woo) Controlling Me-
thod for Super Rudder 15/35 manever,
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Finish

Stop Engine or
Full astern for
stopping

Hard-a-starboard al
yaw angle =35 deg
from initja s

Max. overd
slow aheaq

Hard-a-portkai\

yaw angle +35 deg J/
from initial cour

Half ahead starboard
-« p———t—t ettt
Port angle LnStarboard angle
Base urse
Full ‘speed

Fig 3—3 Three-quarter Super Rudder (Woo)
Controlling Method of the ship’s right

side.
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Finish
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Y. Super Rudder (Woo) &AW e] 7o A4
e Tacd over for AYAAE Fig 4-191 HA 34 ez
steady course and astern EHolE (FMSS)E AH&-3tsl2m A3 A (Pilot
engines ship)-2 Table 4— 114 X<l ZA*3 Panamaxd
Hard-a<port Ankg ARg-slgicl
at yaw|angle ¢35 deg
from initial course . D . .
Table 4—1 ! Pilotship 60,000DWT particulars
[ Max. oderswing & Lbp 240m
slow alead Beam 32.2m
Draft 11.6m
Displacement 73,184tons
Speeds Max. ahead 16.5kts
_ Max. astern 12.5kts
| Hard<a-starboard Engine type Turbine
\} 2t yaw angle -35 deg Horse power 20,000hp

Screw Power Single, FPP
Rudder Single, + 35deg
Hard-abp
arc-a Half ahead Bow thruster 1,200HP

P
v

Port angle Starboard angle Engine Orders and RPM
Base] Course Ahead sea speed 83rpm
Full speed ahead full 75
half 60
Fig 3—4: Three-quarter Super Rudder (Woo) Slow 10
C.ontrolling Method of the Ship’s left Dead slow 10
side. Stop Engine
astern Dead slow —10rpm
slow —40
half —60
full =70
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tolep 222
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Fig 4—1: Full Mission Shiphandling Simulator
(FMSS) of KMTRI(Korea Marine

Training and Research Institute)

4.2 AlEH oA Azt

71&9 &z A9 3 Super Rudder (Woo) &
A 44 vlwstr] 93ste] A% Hydro-
dynamic Resistance, Flapping Rudder, Rudder
Cycling, Super Rudder (Woo) Controling ¥ Th-
ree-quarter Super Rudder (Woo) Controlling %
o A&z AWE stk Fig 4—2, Fig 4-3,
Fig 4—4, Fig 4—5, Fig 4—6 ¥ Fig 4—72 Pilot
Shipe] A¥xAF A& Jepz 9} 282
Fig 4—8& Supertanker® A3 Z7}o]c} Table 4
=204 el Aspxs APty 27542 10
KTSZ3l o A7) 33 Azl ¥4
Tarelch

Aupo g AxjA2] (Distance along Base Cou-
rse)7t 7 #& 1L 93822 Three-quarter

Exerciss History: hist_gir: $3JANG30S HYT
Scales (nn/cm): 0.4089
Syabol inc. (sec.): 30.0

Pilotship s 60,000 DWT

Base coursei000 deg
Initial speed:1l0 kts
Environmentsalmost zero

Water depthishallow waters

Engine order of full astern
for stopping i1 almost 4 kts

Port side

-—
<

N
d

Base Tcourse

Fig 4—2 ! Reducing Headway by Hydrodynamic
Reisitance of Water under Rudder
amidships made at Engine stopped.

ZAWol1, Base CoursedlA Weolwt 47
(Distance off Base Course)”} 7} & Z1-& Rud-
der Cycling °1t}. Super Rudder (Woo) ZAI¥e]
M= 7] o) A7 & AR ke g Fh&shdA
AR A= 714 8L A2 Rudder Cycling ©l&
2 Ho] gt=dl AgAANE B $d 29 Three-
quarter’} 7F¢ & A& Faisielnh
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Exercise History: hist_gir: 1BJAN9204.HST
scale (nm/cm): 0.1142
Symbol inc. (sec.): 30.0

Pilotship s 60,000DWT

Base course 3 000 deg

Initial speeds 10 kts

Environment: almost zerol

Water depth 3 shallow
wvaters

Engine order of full astés

for stopping s almost
4 kts

Port side Starboard

Exarcise History: hist_gir: 1BJANS201.HST:
Scale (nhm/cm): 0.442
Symbol inc. {sec.): 30.0

Pilotship s 60,000DWT :4

Base course g 000 deg
Initial speed: 10 kts
Environment : almost

zero

DAB: Distance Along Base Course

DOBs Distance off Base Course

Port side

A

e

Base Course

Fig 4— 3 Flapping Rudder made at Engine stop-
ped.

’ Base courself

Fig 4—4 ! Rudder Cycling Method.
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Exercise History: hist_gir: 18JANS201.HST
Scale (nm/cm]: 0.112
Symbol inc. (sec.): 30.0

Exercise History: hist_gir:
Scale (nm/cm): ) 0.112

. N 30.0
Symbel dne. (aec Pilotship 1 60,000DWT

Pilotship 1 60,000DWT

Base courses 000 deg
Initial speed 3 10 kts
Environments almost zero
Hater deptht shallow
waters

Environment: almost

zero Engine order of full

Water depths shallow astern ¢ almost 4 kts

waters

Engine order of full astern®

for stoppings almost 4 kts

P X
<« ort side Starboard side
Base Course lf < l,] ?
Base Course
Fig 4—5  Super Rudder (Woo) Controlling Me- Fig 4—6 : Three-quarter Super Rudder (Woo)
thod to the Ship’s port side Controlling Method to the Ship’s port

side
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Exercise History: hist_gir: 20JAN9301 .HST
Scale {(nm/cm): 0.142
Symbol inc. f(eec.): 30.0

Base courses 004

Initial speedsl kts

Environments almost
zeyro

Water depth: shallow uate?;
i

Engine order of} full

asterns almost

Port side Starboard side

LN

.

)

Basg Course

Fig 4—7 : Three-quarter Super Rudder (Woo)
Controlling Method to the Ship's Star-
board side

Exercise History: hist_gdir: 20JANS301.HST
Scale (nm/cm): .
Symbol inc. (sec.): 30.0

! Pilotships250,000DHT

Base courseg 000 deg
Initial speed: 10 kts
Environments almost
zero
Water depths shallow
waters
Engine order of full
astern for stoppings

almost 4 Kkts

Port side | Starboard side
“— —
BaseilCourse

Fig 4—8  Super Rudder (Woo) Controlling Me-
thod to Superships Port side
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Table 4—2 : Simulation Results of Stopping ship after reducing a great headway for 60,000DWT Class with

initial speed 10 kts.

Classification Distance along | Distance off Final Total
Reducing Base Course Base course Change of Elasped Remark
Methods in LOA in LOA Heading
Hydrodynamic 15.0 15 +20 deg 18m 30s
Resistance
Flapping Rudder 115 0.1 0 deg 14, 30s
Rudder Cycling 95 2.0 +15 deg 13, 00s
10.5 0.1 0 deg 17, 30s Turning to
Super Rudder Portside
(Woo) Controlling -
10.2 0.2 0 deg 18, 00s Turning to
starboard
Three-quarter 9.0 0.3 +30 deg 12m 30s Turning to
Super Rudder Portside
(Woo) Controlling 8.8 0.3 —30 deg 12m 30s Turning to
Starboard
v. & = Course)ell 91414 Rudder Cycling2- HAe] < 2
WA Eeld vlste] o] 2AYLE AlYF 27| A=
gy Aug 233k AFzAAE A 2= arol| A2l F}gA BAAA F 7F el 2AAL
o Aol LI QUAT oA AAIE FET #a} LS 2T AET Qe AL PR
AF2EAYY nHos ARzFAEAIH  gg
EdE Bkl &5 A & W) Aol A A A, Super Rudder (Woo) Z&A1H-& 23] A
Bope 28 g Ae] opyeh 1w =¥ 3t 2] £k EA)F)E Zo] oha HEAIA
SzAYeR AFL gle e 2ATIEE 4 54 9 AA FEE A 2T 24
A AL Wgel & ofmiste] AFzAle A olt}. & 2427} Yaw angle® 5~35%7k4 A4
371 e sth wEha 71ES o7 3t 3 =dg 4 i}
Lz AHEL 2 E33sted A2 Super Rud-

der (Woo) A& AFzANM 275E AA
%39 454 e 4%, 283 Pilot Station °]
1} Anchor Berthol HZatdA HEFHIZ5HH
AdAAE axHgoz 24 5 ok

B 479 424 9% o3 Zrh

A 7]&9 =AW Rudder Cycling® Fd&
23383 94 A% Super Rudder (Woo) =A™
F919] sladmEeFe] 2As) o-&3hHA HA
Fdolu} $8 o= Foz® shEdich

=4, AZANe B Al (Distance off

to o hu

B A7E At o7 AFE2FESH Az
ZAEH o) FHEES p+|
ol o}FxE A ook & Hol e -
gerglc}, 2l geze] A= ©] Super
Rudder (Woo) ZAIHE o) A A3t v
n) A& ¥etsly WyAute] U|EE 2715Y
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