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Floating Dock Control Application for Skid Launching
System(SLS)

SJee-Hun, Kim

Division of Ocean Systems Engineering

Graduate School of Korea Maritime University

Abstract

Since the shipbuilding industry is at its peak to assimilate the large volume
of orders in recent years, the Floating Dock has been an alternative to the dry
dock which takes a certain period of time to build. Hence the use of Floating
Dock is steadily increasing. Since the Skid Launching System(SLS) is used in
Floating Dock, the balancing of the ship while launching is important and
achieved by adjusting the Ballast tank of the Floating Dock.

Therefore, in this thesis, a Floating Dock Control Algorithm for SLS is
developed based on the real-time monitoring of the on-line interface of
VRC(Valve Remote Control), Tank Level & Draft Measuring System and
Valve Control algorithm on Simulation Tank Plan. In order to verify the
developed system, the system was compared with the measured data, and also
inspected by NAFA for its reliability.

The control by the developed Floating Dock Control Application is shown to
make the SLS reliable and efficient to operate by optimizing the Ballast Plan
Data.
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Fig. 2.9 Application Configuration

2.5 Floating Dock A9

Table. 2,12 X =59 Model¢l Floating Dock® #|¥<S YEeEld Aol Fig.

2.10= G/AS YEHd Aot

KIND OF SHIP

15000TLC FLOATING DOCK

QWNER SPP SHIPBUILDING CO., LTD.
LENGTH(O.A) 200.00m
LENGTH(B.P) 200.00m

BREADTH(OUTSIDE) 49.00m
BREADTH(INSIDE) 39.00m
DEPTH(TOP DECK) 4.00m
DEPTH(SAFETY DECK) 6.30m
DEPTH(TWEEN DECK) 6.30m
DEPTH(PONTOON DECK) 6.30m
Draft(MAX) 15.30m
BALLAST WATER CAPACITY 57100 m’
LOAD OUT CAPACITY 12000 ton

Table. 2.1 Principal Particulars




Fig. 2.10 General Arrangement
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1 Longitudinal Strength Curve
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A
Select a Load-Out Hull Body Set Carrier Remove

f Body Load-Out End

Enter Load-Out Distance
(First Trestle End from Barge AE)

A
Adjust BW Tank Content Create Next Case
i Y

Enter Tank Content

v
[ Calc Barge Condition ]

Fig. 3.6 Basic Concept for Load Out Mode

Fig. 3.6 Floating Dock Control System% |l Load Out ModeZ # &3l 7| &
FAo i HdEolth Fig. 3704 BE vg A" Axy B3 AHI
Draft 18]3 F74%%< 123ste] Ballast Plang o8 @A vro] A gt}
Ao Z o]¥l Ballast Plang Azl el 7 3 Simulation< 3224 2¢] 9

sha
AL ART & Yn wT B84 4984 wE & AT
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~ Draught / Trim
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3,381
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e ] Mean
L = 1 ) Aft

I o |
e E Trim
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RO 20WAB TP E79.9 EE.O00 1.418 12780 112

NO.2WET(R) B2 58000 1425 12000 Be | 7 -[M]

NO.2 WET(CF) 8257  BE.O0D 1,432 0.000 77 Density 1.078] (T/M3)

NO.2 WETICA] 10321 50000 1.432 0.000 g7 :
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34.2 Sinking Mode

Fig. 37Balla_st Plan for Load Out
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o] ¢k A UEs F AeAE Aiste A2 Y AL ES FAANINE T
a8 #Adoltl Fig. 3.8 Sinking Modeoll Al Simulations 37] 93 718 38
Lojt}. o] TEEE dlgo® Fig. 399 #o] ZA3I Ballast Plangs 9 AEE
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Select Project Ship

A 4

Adjust BW Tank Content

Load Exist Final Load—Out Plan

A 4

Set Simulation to Sinking Mode
(Unify Hull Bodies to Entire Body)

A 4

Adjust Ship Load Position
(if necessary)

Y

Create a Sinking Case

=== === ——— 1

Ship Floating?

Remove Hull Body ’

Load Project Ship BW

A 4
[ Enter Tank Content l
v

[ Calc Barge Condition l

Fig. 3.8 Basic Flow Chart for Sinking Mode
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ﬂ Project Ship Condition

e | weicht (T FromM]]  ToiM) [ LCG )| _CG

DECK HOUSE

Floating Condition

raught / Trim

DECK HOUSE 00,0 00 56100 0o 2600 Edit EQ. 3.320
MO WET[P 3263.0 55.100 76,220 £5.000 8.6
: - weighflen [_f00] AR 343
\ From(m) [ 79300] | poepp 3200
Ta[m) 56100 Trim 02164
‘ LCG [m] -65.700 DISP.  13523.0
! TCG [m] 0.000 tEE ;;gg
WG (m) [ 26.000 Ve e
FSM(Tan-m] 1] KMT 0.000
GGo 0.055
< L L KGo  11.542
Current Condition Exp. Barge Condition
Weight [T)  LCG (m] YCG (m) ta Float Ship
L.5hip SE66.0 -7.833 700 AftPP 11.200
Loads 38630 44.700 .303 Mean 11.324
Total | 135230 7163 .hav Fore PP 11.443
— Buoyancy [ 4846.8 5578 Trim  0.248F
Actual | 8802.3 E.879 Current Diaught
Draught & Tim  DISP [__4800.1 Ship {m}
AP [m) 251 LcE [__B.513 1271
bdean [m) 271 LCF 8.034 I—I
1 1 1 FP [m] 282 TRC 40.4 Barge (m)
Trim [m] [ 0.022 F KMT | 58503
MTC 3419 9.272
VLB 0.724
FORE

Fig. 3.10 Project Ship Condition in Sinking Mode
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NO.1WWETIF] 9824  O0GBEG 4284 19242 ¢ || Copaciia) [ zmad [<][>] - |
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MHO.1WETIC) 2318 50.000 3.250 0.000 97: weight 1834.69) (T) GoM 1.471
NO.1WETIS] 7R S0000 3234 11993 x=(l I 5 |. :
NO.1WWET(S) 9824 O0BEE 4284 19242 : Fil Percent %) CSF/EM (%)
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NO.2'WET(CF) 13749 68.000 2385 0.000 7 Derisity 1.016] (T/M3) Max BM 07
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NO.2 WETIS] 10261 58000 2374 12000 B LCG T7.000] (M) [ Rydrostatics
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N3 WWET(F] 14286 23000 2799 18750 11t : TRC 5.7
NO.3WETIP] 12847 21000 2815 12000 B TCH mong] (M) LCF 5033
NO.3WET(CF) 20386 0000 2829 0000 7; Fe 5] 4] LCE 039
NO.3WETITA] 18347 11000 2823 0000 g7 [ LCG 0085
NO.3WETIS] 12847 21000 2815 12000 Biv A TR
‘ - aeno. | [ - ()
Fig. 3.9 Ballast Plan for Sinking Mode



A 4 & Monitoring Process® T+d

4.1 718 A=

B =8 A Floating Dock Control Applications T &dst=t ojA Aol H

37FA &4 F9 3} E Monitoring Process® Online Datas ¢l # &3lo]

Hojopgk =2 AHAHSE 7HE 4 Ak wEkA Online DataE S 4 &3] A ¢

= A& Floating DockE g $d5=d 7F4 S ozt & 4+ ).
o

Fig. 4.1 Monitoring ProcessE T &#3&}7] 93 7|8 F-4 x=o|t},

ot r|r

—

o]

ols

= Monitoring Process+

-1. Status Monitoring+

-2, Alarm 2! Logging+

Fig. 4.1 Basic Configuration for Monitoring Process
4.2 Status Monitoring

4.2.1 Tank Contents

Z}zke] Tankoll = Sensor7b A X = ojglo] Ballast®< Monitoring® 9l

Tank Contentsd TX o2+ Levellm), Volume(ms), Weight(ton), Fill
Percent(%6)= 4ol It TankWlo] A X% Sensor=®*E Ballast®] Leveldt<
2bEste] o] A& 7} Tanke Volume Data(Level#t Trimel| ™ Tank Volume
32F Data)¢t ®lulste] Tank Volumes Teth. 18]l of7]e s4H]F 1.025

ton/msg— F3to] Weight® +8 4 9t} Percent 3 Z+ Tank Capacity$ &

=

Al Volume#tg o] &3te] F+8 4 9t}
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4.2.2 Draft®} Trim, List

Floating Dockd] °l
STABol| 574

Draft Sensor+
A7 A}, o] Sensors & HE

Trim, ListE Fd3A ).

Table. 3304 K ofF %0

PORT

571,

e Datag Al4FSFe] Draft,

Position PORT(m) STAB(m)
FWD 182.38 182.36
MID FWD 1375 1375
MID 104.5 104.5
MID AFT 62.5 62.5
AFT 25.6 25.61

Table. 4.1 Draft Sensor Position List

Fig. 42 72 Z}9 Sensor=2HFH AA o 2 A4 Draft, Trim, List

#E ol

A =

7] A 0 2 Draft= Sensor A2 A oA HFS gt o WAS ko] 513

3, Trim<

AP Draft?} FP Draft®]

STAB®| AP, MID, FP] zt7te] 25 Hd Fow 3

- 5
] Draught at PP [m]

Trirn and List

3D Condition

[ #F (m) [ M5 m] [FPm

[ FORT 500 520 505

[CENTER 505 5.25 502

| sTaE 510 5.30 5.00

| MEANS 5.05 5.25 502
MEAN [ 504](m)
AVG. [ 5.20](m)

[ TR [0St

[ )
(00w o) [0061] o)

| Deflection at Midship

23] tom

Fig. 4.2 Draft at Perpendicular and Trim, List

4.2.3 Deflection

Floating Dock+
ol wEbA F
S A Ad =

Deflectione A4t

[e]
A

Floating DockE

st g J1E g Eeln

Horse @)
w4

Fese

Mean Draft®} Sensor Level3td & F3hu}.
7] 98 SplineE7HH S

o] &3t AHHPE
Deflection 7l4F3le]  3D-Mesh Monitoring
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Deflection

No Deflection Case Sensor Reading

Py s ‘/ Py Mean Dralft

Deflection Case .
Sensor Reading

Def(Sensor)= No Def(Mean Draft) - Def(Sensor Reading)

Ad=dM -dm = dM —(df—;'da)

‘ dM=(ds+dp)/2

Sagging (+)

"= Gm‘f_zm_% 1 Jjjjl[; -
| Hogging () |

Fig. 4.3 Basic Concept for Deflection Calculation

- 23 -



X

Online Deflection
Deflection 20 T Deflection Center T

Max Hogging : 71mm
w 20 0 # 5 F M 8 8w o g g

f o NN N SN TR
m.%.
N N C AR VA ATAN AV IS U

L1 []+]

[<]<]]

Max Sagging : Omm

Fig. 4.4 3D-Deflection Monitoring

4.2.4 Valve$t Pump Status

Valve®t PumpE ControlstE 712 o= Fig. 459 Zo] ¥93%= Local Unitol
HEe W 1 AR MIPo] d2o] ¥o] /O Moduleol 9125 3l= Local
Unite] 2 stA == Zolth o]& wgo®E o] 71A Software? AgE @
4 A A "t} Table 4.29F 4.3 Valve9t Pump2l ZJEiol dd AR L2 EFo]
=3

_4

Open or Close ChD
Local Control UnitT

Status

-—

Remote /0 Modules

Valve & Pump

Fig. 4.5 Basic Concept for Local Unit Control

Item Address Status Description
1000 Alarm Is 1 if Alarm
1001
1002
ex)Valve No.1 if 1,Valve is ready for remote
1003 Remote if 0,Valve can not be remotely
control
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1004 Open Valve Open

1005 Close Valve Close

1006 |Move to Open |Valve is running to open position

1007 |Move to Close |Valve is running to close position
Table. 4.2 Valve Status Telegram

Item Address Status Description
1800 Alarm Is 1 if Alarm
1801
1802
if 1,Valve is ready for remote
1803 Remote if 0,Valve can not be remotely
ex)Pump No.1 control
1804 Run Pump Running
1805 Ready Pump Stop
if 1,Last command is run
1806 CMD Run
if 0,Lasr command is stop
1807

Table. 4.3 Pump Status Telegram

4.3 Alarm3} Logging

Floating Dock Control Systeme]E %2 A oj#Fx 53 Moduleo] AZAE 9]
b wEkA] 8 Fol FAT £ 9lv Systemd LFo AuE HF

el A2 FAE %3 Agsed ®e =S Fu. 283 Tank
Contents, Trim, List, Deflection®} #<& Conditiono] ¥4 WS Aol e
e 3 A AdS A dxExden. £ 249
71Eets AL 9 v dig BA4% Al ddS &

= 22017 "t}

=
@]
=
=4
@]
3.
=
0Q
)
o
8
a
Gl
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A 5 & Control Process® T &

51 712 A8 =

Floating Docking Control Application® Control Process+ Fig. 5.13 #o] 37}
A Aol FRo2 FAHEY, o] LRA 29 F HZAL Floating Docke] AAE
Alojst7] flete] WEHE e Bz H H AAE Ao st Tankd
BallastE % A3d}7] 93 Aolth. wpaba] o]H Ao ZF FAHR ouet EA

of el A sk,

=  Control Process+

-1, Individual Controle

-2, Group Controld

-3, Planed Automatic Confrols

Fig. 5.1 Basic Configuration for Control Process
5.1.1 Individual Control

Individual Control AF&A7F @ A9 48-E Monitoringdt WAl ZF7Fe] Valve
PumpZ 2% Al#A Tank? Ballast®< 24 sl 2L @dr) o] Ao WA
71EY] % Aol WA us AFEAE ddte Y-S B 2&3] AT
Atk A HFEH w2 E o] &3t AojEr] W FA

AttE EAL 7FA T Fig. 5.2 A& Y9<S 93 Control Panel©]

=

4 A e w2

o £
s
X
>
oo
]
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lan O ol

Deviation m__| oo [zoog] ¢ % Zoag - o [om [y Y @m [om 08y 38y o
T34y %} 1204 107 KS%
0B WWETIP) o5 WwBT[P) No.4 WwWBTIP) o3 WAwWETIP) Ho.2WwETIF] " so¢ N1 WWBTIF]
[ | mv T THY T3 m
500 ‘ 50.0 ‘ 500 Ho— _DO:]“ 500 ‘ 500 500
NoEWET(P) | v ) o 5%WETIP) HodWETIF | o o o 3WETIP) o2 WETIP) 05 sov [ ModWET(P)
o - i o [Ph
500 500 500 A 500 500 o 500
BTV 136V 130 05 92v
ot No5ICA) || MoBICF) ————oH | Mo3ica) | No3ich) [ — 1y b Mot wBTE)
NoEWET(L) Nod () || NodEh | ., . NoZ(CA] || Noz(Chl ES"’
500 500 iz 500 500 500
500 ; 500 500 | e 500 50.0
TBY
HEY 2y Y.
NoBWHTE) | - No5WET() Ho4 WETIS) o o No3WETIS) o2 WETIS) o sy | MOTWETE]
500 Al 510 ‘ il toT il ‘ 500 510
5 EWWETIS)| o o | Ma5WwBT(S) Na.4 WwWBT(S) o - o3 WAWETIS) No.2WWBTIS) | ruv cov |No.1 WWBTIS)
500 ‘ 50.0 ‘ 500 et ‘ 500 ‘ 500 50.0
4B M3V 126Y 100
5 8 %
2000]  [1000] e 9V [000]  [2000 2000]  [to00] 2000]  [1000] =
D E 7 14y 191 = 88V 86V 7 123V 521 v
O] b, Pier] a-JO)]
wiv|a A = T = = i

Fig. 5.2 Control Panel for Valve & Pump Operating

5.1.2 Group Control

Group Control2 Al&zto Al Hoy wE 2dS 9Jslo] Al FEH = An] 2ot} A
Al 7} Tankel Ballast® FHQstAY Wi of o 7[5& AH&3tA =W Valvent
Pump 7A709 %#o] old Tank% Operation Typed Aewro =z o Valve,
Pumpe & 7l53A vk Fig. 532 Group Controld $]3% Operation
Types R ot}

Fig. 5.3 Group Control Panel
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* IDLE Group Control
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S | e iy

i . H -

= Hew m [
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Tank W9 BallastE 9% =
Z Al 7l T},

o]
T

* P.LOAD Group Control

J3|:|°/
168y

¥

H
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121y

u-u=-

DCE
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71

Ll
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9] == Tank WH=Z FYAl

* G.LOAD Group Control

121 11000 —
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5.1.3 Planed Automatic Control

Planned Automatic Control< Simulation Mode®ol| 4] Tank Plang 24 3} o]
Hlg o2 5oz Aojst= ot o] Aol WAL Simulation¥} Control
HE o] FAAT =Y 99& Euv}. E3 Simulationo]l /] A2A ¥ Sequence
Plan ¥ &3 Control Parameterd]l +3lo] A|oj& sl Aoz AlgAE A2
A FA T @ 7srt Aojsta BE AL AFor oozl Fig.

o
5.4% Planed Automatic Control®] A|o]F 24X & A Plan Case°]l EE Remote
Control®] 1] A =S HoF1},

=
=

o
=

ROL -CASE 1

[pe [ ps 1P 1 Ps 1 P2 [ P ][ sud ]
Plared Tank Count [ 1 | [ ] [ [ | [ | [ ] [ 1 ]
ValdTankCount [ 1 ][0 J[ 0 J[ 0o J[ o J[ o J[ 1 ]

Pump Ready @ @ Q 1] 1] @ L ]

SUC/DIS Valve Ready @ @ @ @ L @ <

Tank Yalve Aeady @ @ @ @ & & o

[ @ Ready to Start
START
[~ Ovemide Tank ¥alves Failure

Fig. 5.4 Planed Automatic Control Panel
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Mgy 139V IEI - 1274 .
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Fig. 5.5 Planed Automatlc Control
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3#, Simulatione %3 FAE

hud

5.1.3.1 Control& $13 Plan Correction

o] 71%<% &AA Plan Data®l Mean Draft® 93+ Mean Draft® AA
Plan’d 9] DataZ Correctiondt& 7]solt. AA=Z fdS sopRdA =
A7 Load Oute] E7}53 JE]”
3} Plan Data® =
71E¢ Datag ntg o= AAT
7

Plan DataZ R A st 7ol

2 o3} Floating Dock® o] 27}
itk o] 7 $-o] SimulationS THA
A ZEE sk Al H = Aol mEkA
kb WS wEste] AA o=

Plan CorrectionS $3 A A 3}# ot}

Reference Lineo] ZF71¥ ol &A]9 2433

oy
S is

Target ~ W R
Dizplacement
Current Plan Draught | 3115]m) [ 2874E0]iten)
Enter Changes af Draught I -0.205 [rn) -2819.2) [tan]
or Enter T arget Draught | 2.810 [m) 259328 [tan] el

Adjustable Draught far Current Plan Only———

Adjustable Displacement -2815.2| [tan]
Adjustable Draught -0.305 | [m)
Target Draught 2.810( [m)

Adjustable Draught For Current Plan Conce

Adjustable Displacement 15307 [tan)
Adjustable Draught 0,166 [m)
Target Draught 2.950{ (m)

‘ ‘ Rezet ‘

Apply current plan only

d

rning Future Plans

Apply all plans from current plan

Fig. 5.6 Draft Adjust for

5.1.3.2 Control®] A=A

Planed Automatic Control Sequencedt A
7HA Azl mE2E AL dAddAg &

=

3l#] Fe b Planed Automatic Controld &7} 3lt}.
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£ AuR A A

Draft, Trim, Listz o= 3tyet=E 3§ Alarm B4 E HouA Alarmeo] &A
gt A Sol&= Controle] E7Fsslth. o]d AHSodE= D Alarm BYE 4 3
Alarm2 a4 dE A, II)"Individual Control Mode”2 A 3F3lo] Alarm™E Y oWl
Z Floating Dockd AHZ =4 3sto] Alarm< #} A 3 Fof Controle] 7}% 3}

o,

* Ballast Loading®| Al 2FA} 3}

(1) A Tank”F olv] Fulld 4% d9F Tankel+= LoadingS & 4 ¢t}

(2) 4 Tank® Ballast Weight7} 5% ztHtvt & 4 $ol% Loadings o
st

(3) dld Pontoon®] Suction ValveZl % 52 olfF=Z A% & F ¢S 4§
71 Pontoonel WE Control> =7bs FHoh. o]mel= “Individual Control
Mode” = 3 &}o] Control 3f oF ¢t}

* Ballast Discharging?] A %A} 3¢

(1) Tank”} Empty¥d 7 % Discharge & < ¢lt}.

(2) 1’ Tank®l Ballast Weight7} &3 gt2th 2& 7 $o|l & Discharge®d
A=

(3) 3 Pontoon®| Suction Valve’} 1% 59 o2 A8 & £ ¢g& A%
71 Pontoon®] ™3 Control &7}%5 3t} o]wjo] & "Individual Control Mode” =
g ko] Control 3 oF 3t}
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A 6 & Application®] A€ 2L &
6.1 Simulation® A3 AF

Floating Dock Control Application® Simulations % -&3}7]o] %A A3} Data
et HS5e AFHPARLoNA ofF Faod TAoth wekA B =i

st AT TEEAE Y NAPAE o83 2
oFg BAAY AT e AAFTER] B

[e]
T
, Loading Condition(Fig. 6.1)< Light Welght* o =

oo 2
Ho
i)
o
=%
josl
)
=

El
_OL
£
127

H oox

©

LOADING CONDITION No.l) LIGHTWEIGHT CONDITION

COMPARTMENT XMIN XMAXFILL 5.G WEIGHT LCG TCG VCG FRSM
# # 5 t/m3 t m m m tm

NO.1 W.W.B.T. (2] 340 400 0 1.025 0.0
NO.1 W.B.T. (2} 344 400 0 1.025 0.0
NO.1 W.B.T.(C,FWD) 372 460 0 1.025 0.0
NC.1 W.B.T.(C,AFT) 344392 0 1.025 0.0
NC.1 W.B.T.(S) 344 400 0 1.025 0.0
NO.1 W.W.B.T. (S} 344 400 © 1.025 0.0
NO.2 W.W.B.T. (P} 284 340 0. 1.025 Q.0
NO.2 W.B.T. (P) 284 340 0 1.025% 0.0
NG.2 W.B.T.(C,FWD} 312 340 0 1.025 0.0 2
NO.2 W.B.T.(C,AFT) 284 312 0 1.025 0.0
NO.2 W.B.T.(8) 284 340 0 1.025 0.0
NC.2 W.W.B.T.(S) 284 340 0 1.025 0.0
NO.3 W.W.B.T.(P) 224 280 0 1.025 0.0
NC.3 W.B.T.(P) 224 2800 1.025 0.0+
NO.3 W.B.T. (C,FWD) 252 1280 Dal.025 0.0
NO.3 W.B.T. (C,AFT) 224, 25270 14025 0.0
NO.3 W.B.T.(S) 0 0.0
NO.3 W.W.B.T.(S) 0 0.0
NO.4 W.W.B.T.(P) - g 0.0
NO.4 W.B.T.{P) a0 0.0
NO.4 W.B.T.({C,EWD) 01 0.0
NO.4 W.B.T.(C,AFT) .0 0.0
NO.4 W.B.T.(S) 0 0.0
NO.4 W.W.B.T.(S) 0 0.0
NO.5 W.W.B.T.(P) 0 0.0
NO.5 W.B.T. (B} 0 0.0
NC.5 W.B.T. (C, FWD) 0 0.0
NO.5 W.B.T.(C,AFT) 0 0.0 1
NC.5 W.B.T. (S} 0 0.0
NO.5 W.W.B.T.(S) 0 0.0
NO.6 W.W.B.T. (P) Q 0.0
NO.6 W.B.T.(P) 0 0.0
NO.6 W.B.T. (C, FWD) 0 0.0
NO.6 W.B.T.(C,AFT) 0 0.0
NO.6 W.B.T.tSJ 0 0.0
NO.6 W.W.B.T. (S} c 0.0
NO.7 W.W.B.T. (P} 0 0.0
NCO.7 W.B.T. [!2} 0 0.0
NC.7 W.B.T.(C,FWD} 0 0.0
NO.7 W.B.T.(C,AFT) 0 0.0
NO.7 W.B.T.(S) 0 0.0
NO.7 W.W.B.T. (S) 0 0.0
SUBTOTAL 0.0 0.000 0.C00 0.000 a

Fig. 6.1 Loading Condition for Simulation Verification

& A3} Table. 6,15 Fi= BMl(ton

El

gtH | Strengthol] tet A4 274 E 4]
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-m)9 A FH 2 xE&o] 1.35%, SF(ton)e 0.26%2 xF&o] Yy A H 9
oztE Hd llmm= vl 4 %2 257 g
s
J_H R L1 |
i ]
s &
04
Il
1 03 ki a L &TF S 5 455 kD 04 13
0
8 g
3l
NAFA SiM MNAFS SiM MAFA Sin
FR Bhton—m)| Biiton-m)| @ XE0% | SFton) | SFiton) | &S | DEF(mm) | DEF(mm) | 2 XHmm)
0 1305 1290 0,00 378 378 0.00 15 13 2
28 20383 13616 1.35 1181 1204 018 44 40 4
60 45575 | 39539 1.21 804 363 021 76 69 7
88 60525 | 65243 1.06 5E9 592 0,24 ag a0 9

116 69816 | 66338 0,90 303 333 0,25 17 108 9

144 74389 | 70793 0,72 g4 120 0.26 130 120 10

172 73864 | 71125 0,55 -127 a1 0.26 136 125 11

176 73405 | 70801 052 -163 -118 025 136 126 10

200 69205 | 67139 0,41 -281 -266 0,11 136 126 10

204 62730 | 60006 0,36 —393 —386 0.05 131 121 10

262 52772 | 61220 0,31 -196 -476 0,14 120 112 8

284 39054 | 38229 017 536 %15 015 102 95 7

312 27395 | 27049 0,07 528 513 0,11 83 78 5

340 16864 | 16809 0,01 -451 -445 0,04 62 B8 4

372 7202 7253 0,01 —826 —5331 0.04 35 33 2

400 733 677 0,01 -232 232 0.00 12 11 1

Table. 6.1 Strength Data of NAPA and Simulation
6.2 Monitoring® A5 1%

Zt% Sensort MonitoringF & FAst= T8 AH] Tol stvolt. ¥ T
gAom mel Auld FAGE A FEE AL GEZ AFHUA
oAE oA Wb ol AL Aulsk AT Q= oA S4I A" A, A
el 94 o 5 el A Qe AN webd A2L Fd wH 4
o ggarlol A BEH Aol

Table. 6.2 Monitoring¥ A Z& Hlwste] 2x& YEH Data® A5 2 Y
Zol A= xS AZ4ste] 59 ASsle] H 3 Fholth. @3+ Tank Contents
o] A% FH 9emeol i, Drafts dem= Wl w2 A &&} 9},
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bonitoringtm) | Actualtm) | 2 XHm)

WD, 1 WWETE) E 70 EE7 0,03
MO, 1 WETIR) £.87 584 0,03
MO, 1T WEBTEC) £.00 B 92 0,08
MO, 1T WEBTES) BT 574 0,03
N, 1 WWBTIS) oR:1s) 578 0,07
WD, 2 WWETE) BT =N=h 0,08
MO, 2 WETEE) kT2 B3 0,09
N, 2 WEBTICF) 5 B9 5 B3 0,08
WD, 2 WETICA) E 67 E B3 0,04
MO, 2 WETIS) E 76 571 0,05
N2 WWBTIS) B 32 27 0,05
MO, 3 WWETE) 5 92 5 26 0,06
MC, 3 WEBTER) B2 523 0,02
MO, 3 WEBTICE) 591 oR=1s] 0,05
N, 3 WEBTICA) 592 5 88 0,04
MO, 3 WEBTES) 600 5 9k 0,05
MO, 3 WWETS) 73 71 0,02
WD, 4 WWE TR 529 5 29 0,00
MO, A4 WETIE) 59l 5 29 0,02
WO, 4 WETICF) 5,90 X=X 0,03
WO, 4 WEBTICA) BT B B3 0,04
MO, A WERTES) g, 04 g.00 0,04
WD, 4 WWWBTES) 643 & 41 0,02
ND .5 WWETE) E 7B EG7T 0,02
MO B WEBTER) B4 B 0,03
MWD B WEBTICE) 582 581 0.01
N5 WETICA) 579 50T 0,02
MO B WEBTES) 5 90 586 0,05
ND.E WWETS) a7 581 0.0
WD, B WWETE) E 70 5 EE 0,05
MO & WETIP) E T2 EE7 0,05
MO, B WEBTIC) 520 BT 0,09
MO, B WEBTES) 520 579 0,01
NO,B WWBT(S) SRt B 28 0,00

AFTCR) 632 634 0,02

MIDEED 640 & 44 0,04

FORELF) 6 16 613 0,03

AFTS) 633 6. 36 0,03

MIDES) 628 626 0,02

FORE(S) 629 627 0,02

Table. 6.2 Monitoring and Actual Data

6.3 Project Ship Dimension

Floating DockollA 23S

A=A

o)
PR

L
.

Ads oAM=

L B

Data(General Property, L/W Distribution, Hydrostatic)E¢] Z a3ttt 1 o f =

dazolth, thee
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ApplicationS A &A1 A &4 digt 712 Ao 2 Table. 6.37 2t}

Ship Name H-1001
LOA(m) 183
LBP(m) 174
Width(m) 32
L/W(Ton) 9666
LCG(m) -7.839 from MidShip
VCG(m) 11.7 from Keel
TCG(m) 0

Table. 6.3 General Particulars
6.4 Load Out Procedure
6.4.1 AR 2% Load Out
434 A PRe] AAZ Load Outs $13 o4& 744 AAAQ] 2058 1L
#5lo] Ballast Plans Ao}t WA 2H 429 FA L wet ArnE2S 122 g4
=

A7l AFEEES 2232 Load OutAl 7|5 3th Table. 64+ 12 Ay
Load Outel] ™3 Ballast Plano & F 249 Al & 3o Ao},

CASElI | CASE5 | CASFEIO | CASE15 | CASE20 |CASEZ25

NO.1 WWBT(P) | 369.84 369.84 369.84 369.84 369.84 183.28

NO.1 WBT(P) 370.97 370.97 370.97 370.97 370.97 183.84

NO.1 WBT(C) | 111839 | 1118.39 1118.39 1118.39 1118.39 554.24

NO.1 WBT(S) 370.97 370.97 370.97 370.97 370.97 183.84

NO.1 WWBT(S) | 369.84 369.84 369.84 369.84 369.84 183.28

NO.2 WWBT(P) | 679.85 679.85 679.85 679.85 356.18 340.77

NO.2 WBT(P) 616.22 616.22 616.22 616.22 322.84 308.87

NO.2 WBT(CF) 825.7 825.7 825.7 825.7 432.59 413.88

NO.2 WBT(CA) | 1032.14 | 1032.14 1032.14 1032.14 540.75 517.35

NO.2 WBT(S) 616.22 616.22 616.22 616.22 322.84 308.87

NO.2 WWBT(S) | 679.85 679.85 679.85 679.85 356.18 340.77

NO.3 WWBT(P) | 307.23 399.4 553.02 553.02 305.06 305.06

NO.3 WBT(P) 276.29 359.18 497.32 497.32 274.33 274.33

NO.3 WBT(CF) 438.4 569.92 789.12 789.12 435.29 435.29

NO.3 WBT(CA) | 394.56 512.92 710.2 710.2 391.76 391.76

NO.3 WBT(S) 276.29 359.18 497.32 497.32 274.33 274.33

NO.3 WWBT(S) | 307.23 399.4 553.02 553.02 305.06 305.06
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NO.4 WWBT(P) | 307.79 307.79 307.79 307.79 307.79 307.79
NO.4 WBT(P) 276.07 276.07 276.07 276.07 276.07 276.07
NO.4 WBT(CF) | 394.24 394.24 394.24 394.24 394.24 394.24
NO.4 WBT(CA) | 438.05 438.05 438.05 438.05 438.05 438.05
NO.4 WBT(S) 276.07 276.07 276.07 276.07 276.07 276.07
NO.4 WWBT(S) | 307.79 307.79 307.79 307.79 307.79 307.79
NO.5 WWBT(P) | 679.85 496.52 114.58 297.91 683.24 683.24
NO.5 WBT(P) 616.22 450.05 103.86 270.03 619.29 619.29
NO.5 WBT(CF) | 1032.14 753.81 173.96 452.29 1037.28 1037.28
NO.5 WBT(CA) 825.7 603.04 139.16 361.83 829.81 829.81
NO.5 WBT(S) 616.22 450.05 103.86 270.03 619.29 619.29
NO.5 WWBT(S) | 679.85 496.52 114.58 297.91 683.24 683.24
NO.6 WWBT(P)| 305.83 64.01 64.01 376.95 376.95 376.95
NO.6 WBT(P) 306.76 64.21 64.21 378.1 378.1 378.1
NO.6 WBT(C) 924.82 193.57 193.57 1139.9 1139.9 1139.9
NO.6 WBT(S) 306.76 64.21 64.21 378.1 378.1 378.1
NO.6 WWBT(S) | 305.83 64.01 64.01 376.95 376.95 376.95
Displacement (t) | 27729.75 | 28286.37 | 29497.72 | 32897.73 31687.1 28972.7
LCG (m) -0.33 -0.595 -0.001 0.129 0.179 -0.117
VCG (m) 3.302 5.067 6.633 6.104 6.269 5.84
TCG (m) 0 0 0 0 0 0
EQ. Draft (m) 3.005 3.065 3.197 3.565 3.434 3.14
Fore Draft (m) 2975 3.009 3.197 3.579 3.453 3.129
Aft Draft (m) 3.036 3.122 3.197 3.551 3.415 3.151
Trim (m) -0.061 -0.112 0 0.028 0.038 -0.023
List (deg) 0 0 0 0 0 0
GoM (m) 50.431 47.676 44103 39.723 41.183 45.734
Max SF (t) 1552 -1387.4 1928.2 -1498.9 -1671 -1389
Max SF (%) 535 47.8 66.5 51.7 57.6 479
Max BM (t-m) | 78698.8 80600.9 67994.3 -32881.9 | -27010.9 | 56358.4
Max BM (%) 85.5 87.6 739 35.7 29.4 61.3
Table. 6.4 Plan Data for AFT Block Load Out
Zrey o] Alzbe BE oW i Floating Dock AA 2 QREe =ol7td 181
Plan Data®] Ballast¥s= il#lste] o] Ae2s AHE 7082 AAS 8%
o 28y AL ARdE FPdezr 9x9 tih 0" HE Fo] #8359
Plan Data Procedure® W% %39t 2 A3} Fig. 6.2 a. A ¥ Simulation® =
58 Mean Draft-°4 Hal A3 A4 Y Azl ZA 3 Mean Draft W3ty
A Fig. 6.2 b 84 Aol& Heolx v, 18 Fig. 6.3 a.¢] Trim tﬂi]——i?/}j
(Simulation) ]/\1 = HA -012melA Hi 0.06me <HABA WEE BHAFAT
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Fig. 6.3 b.2] Trim W34 (Real Time)2 A7 Trimeo|l #H1X 12m7tA F7tste=
Forsl W3tE Holx th

38 T ———— T T ——T— ————
36 f—————d— — — — b — — — ———— — —
T — — — — B |

N Somid RN RS R

3.0 *—‘-‘—g.—/:r—————-v-—————wr—————w—————

Mean Draught(m)
w
~

2.8

CASE

a. Mean Draft changes by Simulation

Mean Draught(m)
w
w

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Work Time(Min)

b. Mean Draft changes in Real Work
Fig. 6.2 Mean Draft changes during Load Out procedure
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Fig. 6.3 Trim changes during Load Out procedures

6.4.2 Simulation 23 ZE o] 83 Load Out

°1% ¢t 3 Floating Dock 0]
O

she k.

2t o] 2 Plan Correction 7| %<

2l Fore Block Load Out< Table.
< YT a2y x4

AHgstol A

e

CASFEI CASE5 CASEIO CASE15 | CASE20
NO.1 WWBT(P) 140.61 140.61 140.61 140.61 140.61
NO.1 WBT(P) 141.04 141.04 141.04 141.04 141.04
NO.1 WBT(C) 425.2 425.2 425.2 425.2 425.2
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NO.1 WBT(S) 141.04 141.04 141.04 141.04 141.04
NO.1 WWBT(S) 140.61 140.61 140.61 140.61 140.61
NO.2 WWBT(P) 305.63 305.63 305.63 305.63 183.41

NO.2 WBT(P) 277.02 277.02 277.02 277.02 166.24
NO.2 WBT(CF) 371.2 371.2 371.2 371.2 222.76
NO.2 WBT(CA) 464 464 464 464 278.45

NO.2 WBT(S) 277.02 277.02 277.02 277.02 166.24
NO.2 WWBT(S) 305.63 305.63 305.63 305.63 183.41
NO.3 WWBT(P) 305.06 305.06 305.06 305.06 305.06

NO.3 WBT(P) 274.33 274.33 274.33 274.33 274.33
NO.3 WBT(CF) 435.29 435.29 435.29 435.29 435.29
NO.3 WBT(CA) 391.76 391.76 391.76 391.76 391.76

NO.3 WBT(S) 274.33 274.33 274.33 274.33 274.33
NO.3 WWBT(S) 305.06 305.06 305.06 305.06 305.06
NO.4 WWBT(P) 307.79 307.79 307.79 307.79 307.79

NO.4 WBT(P) 276.07 276.07 276.07 276.07 276.07
NO.4 WBT(CF) 394.24 394.24 394.24 394.24 394.24
NO.4 WBT(CA) 438.05 438.05 438.05 438.05 438.05

NO.4 WBT(S) 276.07 276.07 276.07 276.07 276.07
NO.4 WWBT(S) 307.79 307.79 307.79 307.79 307.79
NO.5 WWBT(P) 637.41 637.41 434.21 263.1 362.41

NO.5 WBT(P) 571.75 S571.75 393.57 238.48 328.49
NO.5 WBT(CF) 967.7 967.7 659.21 399.44 550.2
NO.5 WBT(CA) 77415 774.15 527.36 319.55 440.16

NO.5 WBT(S) 577.75 S71.75 393.57 238.48 328.49
NO.5 WWBT(S) 637.41 637.41 434.21 263.1 362.41
NO.6 WWBT(P) 284.49 103.84 65.43 65.43 150.78

NO.6 WBT(P) 285.36 104.16 65.63 65.63 151.24
NO.6 WBT(C) 860.3 314.01 197.87 197.87 455.96

NO.6 WBT(S) 285.36 104.16 65.63 65.63 151.24
NO.6 WWBT(S) 284.49 103.84 65.43 65.43 150.78
Displacement (t) 27864 27904.5 28010.96 28530.93 28987.67

LCG (m) -0.13 0.022 -0.209 0.002 0.022
VCG (m) 6.215 7.061 8.126 9.058 8.923
TCG (m) 0 0 0 0 0

EQ. Draft (m) 3.02 3.024 3.036 3.092 3.141
Fore Draft (m) 3.008 3.026 3.016 3.092 3.144

Aft Draft (m) 3.032 3.022 3.055 3.092 3.139

Trim (m) -0.024 0.004 -0.039 0 0.004
List (deg) 0 0 0 0 0
GoM (m) 47.27 46.353 45.101 43.255 42.627
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Max SF (t) -1291.3 -1238.8 -1396.2 -1093.9 1091.1
Max SF (%) 445 42.7 48.1 37.1 376
Max BM (t-m) 41286.7 36877.6 51119.4 30179.2 | -31660.7
Max BM (%) 44.9 40.1 55.6 32.8 34.4

Table. 6.5 Plan Data for FORE Block Load Out

Fig. 6.4+ Ballast Plan°] W& Mean
12} Load OutX. t}h+=
Hole AL &
Hdl -0.3°14 0.05m=

ol A e o]
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3.20

o} Xg

R84

Draft¥l 3} =/ x=olth. A34 o= Fig. 64

Mean Drafte] ®3} =4 9] Simulation¥}

& 9t 283 Fig. 65 a.9 b.o] Trim¥W3} =4
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b. Mean Draft changes in Real Work
Fig. 6.4 Mean Draft changes during Load Out procedure
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Fig. 6.5 Trim changes during Load Out procedures
6.5 A4+E 93 Sinking Procedure

Floating Dock¢roll Al shite] Mute] HAxww AFolA Awsr] A7A 25
Al EAE A drh. 71€9 Dry Dockol A= 545 438 Docktoz &5 Y
152 A7 Floating DocksE IS 9a) Auvlo] RS w
A zlolg 7he} ¢kl of gtk 1Y B ® Dry Dockoll Ao dFots D2 & ¢
o] wa7] wio] FAF Fr 7t F Qs

Table. 662 & A% 2 AdAoltt. AA 2o FUdHe= A
Floating Dock®| Draft 11.327m7}* TPC9 W37l 2435 ZaHE F1HL2 ofF

Ad g Aol dAd + OB = Ballast®] F5E ofF A3 sfoprt gt

N

¢

e
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8| Draft7} W& WHoja EXMe ®@ulge] @dodxE= 243 Floating Dock<]
Hydrostatic Data’} 3344 245 7] w&o] Conditione] £o}&d 4 Ao, 19
1} BEMo] B#& wol Floating Dockoll /] #3287} =¥ Hydrostatic Data®™ 3t &
2] 5 o] Floating Dock9] Condition< ¢ Eo}Zt}t. Table 6.7 F 22V A Z -+
Zl 4 Plan Datac] t}.

B4 g A4
No 4 W& e
e No.1 WBT(P&S)oll F 3,263Tond| #+5 F53}7] B
V] TTEEE e e w4 9e v wae eaad o
F/D “+#] Draft 3.16m FP(3.199m),AP(3.121m), A5
2 F % F/D 7AIZE A
Trim(0.077m), BM(43.4%), SF(53%)
3 3 3 K RIERS [<)
3 = IT/D Stripping Line(200A)< ©] 8 ]'04;600T0n/}‘1«] T A
315 No.l1 WBT(P&S)ol M/H< %3l Ballastgttt.
F4 AFF FA9 F/De 4HE Even keel ZH Z
4 F/D¥ < % o]%F f+A187] #1814 No.5 Group Tanks 3,300Ton<] 7A 7 A
3 4~ & Discharging3l®] Draft(3.16m)*l 4| Tugging.
) . F/D%} &l Draft 3.16m FP(3.159m), AP(3.161m), 417
5 Tugging Condition . 7AE A
Trim(0.009m), BM(40.7%), SF(57.3%)
6 F/DX % el A |Draft 6.3m=Z 4 Plan %7] Conditiong A 1A A
Draft 6.3m%E 20| ¥ E 11.327m T2
7 F/D Sinking TPC(11~15Ton)¢ll §l7+3 2 & Operating< Plan®l 1~0A17F 2
wet of AA FAFY
F/D el Draft 12.944m FP(13.068m), AP(12.819m), .
8 E24 Dock Out ) 1A %
A4 Trim(0.25m) A £ dr] B3 Z Dock Out
Table. 6.6 Launching Procedure
CASEIl CASE5 | CASEIQ | CASEl5 | CASE20 | CASE22
NO.1 WWBT(P)| 907.35 982.35 982.35 982.35 982.35 982.35
NO.1 WBT(P) 776.76 776.76 776.76 776.76 776.76 776.76
NO.1 WBT(C) 2341.78 2341.78 2341.78 2341.78 2341.78 2341.78
NO.1 WBT(S) 776.76 776.76 776.76 776.76 776.76 776.76
NO.1 WWBT(S)| 907.35 982.35 982.35 982.35 982.35 982.35
NO.2 WWBT(P)| 918.19 1132.07 1452.9 1849.29 2053.69 2053.69
NO.2 WBT(P) 832.25 1026.11 1316.92 1398.12 1398.12 1398.12
NO.2 WBT(CF) | 1115.17 1374.94 1764.6 1873.4 1873.4 1873.4
NO.2 WBT(CA)| 1393.97 1718.69 2205.77 2341.78 2341.78 2341.78
NO.2 WBT(S) 832.25 1026.11 1316.92 1398.12 1398.12 1398.12
NO.2 WWBT(S)| 918.19 1132.07 1452.9 1849.29 2053.69 2053.69
NO.3 WWBT(P)| 1075.32 1428.64 1582.26 1699.48 1849.48 2099.48
NO.3 WBT(P) 967.01 1284.74 1422.89 1475.84 1475.84 1475.84
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NO.3 WBT(CF) | 1534.39 2038.55 2257.75 2341.78 2341.78 2341.78
NO.3 WBT(CA)| 1380.95 1834.69 2031.97 2107.59 2107.59 2107.59
NO.3 WBT(S) 967.01 1284.74 1422.89 1475.84 1475.84 1475.84
NO.3 WWBT(S)| 1075.32 1428.64 1582.26 1699.48 1849.48 2099.48
NO.4 WWBT(P)| 1124.96 1478.92 1632.81 1854.48 1904.48 2154.48
NO.4 WBT(P) | 1009.03 1326.51 1464.54 1475.84 1475.84 1475.84
NO.4 WBT(CF) | 1440.95 1894.33 2091.45 2107.59 2107.59 2107.59
NO.4 WBT(CA)| 1601.07 2104.82 2323.85 2341.78 2341.78 2341.78
NO.4 WBT(S) | 1009.03 1326.51 1464.54 1475.84 1475.84 1475.84
NO.4 WWBT(S)| 1124.96 1478.92 1632.81 1854.48 1904.48 2154.48
NO.5 WWBT(P)| 687.49 962.49 1344.43 1544.29 1794.29 1794.29
NO.5 WBT(P) 623.15 872.4 1218.6 1398.12 1398.12 1398.12
NO.5 WBT(CF) | 1043.74 1461.23 2041.09 2341.78 2341.78 2341.78
NO.5 WBT(CA)| 834.98 1168.98 1632.85 1873.4 1873.4 1873.4
NO.5 WBT(S) 623.15 872.4 1218.6 1398.12 1398.12 1398.12
NO.5 WWBT(S)| 687.49 962.49 1344.43 1544.29 1794.29 1794.29
NO.6 WWBT(P)| 1052.35 1131.71 1131.71 1131.71 1131.71 1131.71
NO.6 WBT(P) 776.76 776.76 776.76 776.76 776.76 776.76
NO.6 WBT(C) | 2341.78 2341.78 2341.78 2341.78 2341.78 2341.78
NO.6 WBT(S) 776.76 776.76 776.76 776.76 776.76 776.76
NO.6 WWBT(S)| 1052.35 1131.71 1131.71 1131.71 1131.71 1131.71
Displacement (t)| 59773.7 | 63035.67 | 64397.24 | 65098.52 65642.2 66642.2
LCG (m) -0.005 -0.086 -0.123 -0.056 -0.006 0.024
VCG (m) 7.009 5.749 4.587 4.058 3.965 4.05
TCG (m) 0 0 0 0 0 0
EQ. Draft (m) 6.72 9272 10.511 11.149 11.645 13.097
Fore Draft (m) 6.682 9.259 10.513 11.203 11.632 13.166
Aft Draft (m) 6.758 9.284 10.508 11.098 11.658 13.028
Trim (m) -0.076 -0.025 0.006 0.106 -0.026 0.138
List (deg) 0 0 0 0 0 0
GoM (m) 0.777 1471 2.829 3.701 5.291 1.784
Max SF (t) 1495.1 8274 -803.3 951.4 1087.3 1326.3
Max SF (%) 51.6 28.5 21.7 32.8 375 45.7
Max BM (t-m) | 57063.4 19074 15161.8 12530.4 -13141 -24385.7
Max BM (%) 62 20.7 16.5 13.6 14.3 26.5

Table. 6.7 Plan Data for Launching

Table. 6.7% vl®ro 2 24 3 A Fig. 6.64 % Simulation®] Mean Draft®
39} A A Mean Drafte] W3 %= (Fig. 66 b)xE 4ASA F71ES ¢ & A, 1
23l Trim9 ¥W3 % Simulation(Fig. 6.7 a.)¢ W3} (-0.3~0.3m)¥ 2 A (Fig. 6.7
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b. Mean Draft changes in Real Work
Fig. 6.6 Mean Draft changes during Sinking procedure
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CASE

a. Trim changes by Simulation

(W)widL

Work Time(Min)

b. Trim changes in Real Work

Fig. 6.7 Trim changes during Sinking procedures

Fig. 6.8 Launching to Floating Dock
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