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1. Concept of General Arrangement
Design
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Arrangement Design

M ‘Design’ is a kind of ‘Arrangement’.

M Arrangement design of a ship includes
®» General arrangement design
B Equipment and piping arrangement ® Outfitting design
B Structural member arrangement ® Structural design

lnnovative Ship and Offshore Plant Desian, Spring 2016, Myung. ILRoh ’!dl“b 5

General Arrangement (G/A)

M Sketch G/A: Arrangement of ship’s compartments and
tanks

B Compartment arrangement:
under the given condition
® Optimal compartment arrangement design

M Full General Arrangement

B Includes detailed arrangement of deck house, loading and
unloading equipment, mooring and anchoring equipment,
communication equipment, etc.
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Example of General Arrangement

Tanker (VLCC)

Profile

Midship section

G/A of a 320K VLCC

= =

[

Principal Dimensions

at NCR with 15% sea margin

LOA 332.0m

LBP 320.0m

B 60.0 m

D 30.5m
Td/Ts 21.0/22.5m
Deadweight at Ts 320,000 ton
Service speed at Td 16.0 knots

Capacities
Cargo tank
Water ballast

Main Engine

MCR

NCR

No. of cargo segregation
Cruising range

357,000 m?
101,500 m?

SULZER 7RTA84T-D
39,060 PS x 76.0 rpm
35,150 PS x 73.4 rpm
Three (3)

26,500 N/M

* Reference: DSME

sydlab -
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G/A of a 173K Bulk Carrier

Principal Dimensions
LOA

289.0 m
LBP 279.0 m
B 45.0m
D 24.2m
Td/Ts 16.5/17.8 m
Deadweight at Ts 172,900 ton
Service speed at Td 15.0 knots

at NCR with 15% sea margin

Capacities
Cargo holds
Water ballast

Main Engine
MCR

NCR
Cruising range

192,000 m?
76,000 m?

B&W 6S70MC

22,920 PS x 91.0 rpm
19,480 PS x 86.2 rpm
20,000 N/M

* Reference: DSME
i i i 16 Myung-Il Roh

sydlab

G/A of a 6,500 TEU Container Ship

Sttt

—~—L

In Holds === Row or
Stack

LOA 300.0 m

LBP 286.56 m

B 40.0 m

D 24.2m
Td/Ts 12.0/14.5m
Deadweight at Ts 78,100 ton
Service speed at Td 27.0 knots

at NCR with 15% sea margin

Container Capacities
Total

On deck

In hold

Reefer container (on deck)

Main Engine
MCR

NCR

Cruising range

6,456 TEU
3,398 TEU
3,058 TEU
500 FEU

B&W 12K98MC-C
93,120 PS x 104.0 rpm
83,810 PS x 100.4 rpm

* Reference: DSME
i ij i 16 Myung:1ll Roh

23,500 N/M
sydlab «
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Compartment Arrangement of Ship

M The compartment arrangement is to secure suitable
spaces in a cuboid of L, B, and D by subdividing it into
many regions.

Elevation view Section view
Dl Cargo Hold
Plan view |<T>
After Engine Fore| B
Part Room Cargo Hold Part
|
L 1
1
Concept of Compartment Arrangement
» " "

B |n the case of VLCC, it means the arrangement to maximize cargo hold space
by satisfying rules and regulation such as tank capacity and arrangement by
MARPOL, SBT (Segregated Ballast Tank), PL (Protective Location), double
bottom height and double side breadth of double hull tanker

(engine room, deck house, fuel oil
tank, ballast water »

N

To maximize sectional area of cargo hold ® Investigation of satisfaction
of rules and regulation for midship section, double bottom height, FPT
length, etc.

Suitable arrangement of hopper tank and wing tank
Consideration for frame, web, and longitudinal stiffener (longi.)
Consideration for anchoring, mooring, rudder, etc.

Determination of hull form considering resistance / propulsion,
maneuvering, stability, vibration, etc.

NEAA
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2. Reading the G/A Drawings

lnnovative Ship and Offshore Plant Desin. Soring 2016, Myung.ll Roh
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Composition of General Arrangement Plan

PROFILE | =
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Reading the General Arrangement Drawings (1/3)

= Meaning of lines in G/A

@

(solid line): outer boundary
of cutting plane

STEERING
GEAR RM

&w/

Reading the General Arrangement Drawings (2/3)

= Meaning of lines in G/A After Part of Tank Top Plan

@ — /

(solid line): outer boundary
of cutting plane EN GI N E
R ROOM

(dashed line):
located below cutting plane

= a
Y

STEERING ) -

W/ GEAR RM E‘g ___________

+———+ 4+ E++$E f
l@ ER! 20 50 " 3
oA A N 4
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Reading the General Arrangement Drawings (3/3)

After Part of Tank Top Plan

= Meaning of lines in G/A

@

(solid line): outer boundary
of cutting plane

(dashed line):
located below cutting plane

@ mmmmes

(alternated long and short dash line)
: tank compartment

@ — .. —

(alternate long and two short dashes line)
: located above cutting plane

General Arrangement (G/A) of a VLCC

VLCC G/A

.

~

MAIN PARTICULARS

. ) -Dranght(Designed, moulded) © 21.40m -Crusing Range : apprx, 30,000NM

"-*"33‘:;“ all dieutar Appr-330-50M gy Scantling, moulded) : 22.60m _Service Speed : apprx, 15.3knols
"l;f‘e‘ih‘(m;m;ﬁ’)?“ cu 31; gg’; Deadweight at Td: apprx. 288,000MT (Designed draught, 90% MCR, 15% Sea margin)
g e ;oo alTs apprx. 308,500MT ~Class : DNV or ABS or LR equivalent

~Gross Tonnage : apprx. 160,480 tons
-Complements : 30 persons + 6suez crews

bonovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh l“‘“ﬂb 18




G/A of a VLCC

Steering Gear Room
Provision Crane

Accommodation Ladder
Hose Handling Crane

‘ Deck Store / Cargo Gear Locker ‘
[Cargo Tank (Liquid) / Cargo Hold (Solid) |

[Suez Davit

s — Fore Mast

|

i gy H
B 3 o4 g Bosun Store
JB o . :
l o 5 - sy Chain Locker
L Teah W w5 4
W TR il i

E

o Radar Mast

=

[

m Cargo Manifold \\\

foenc 7

S.T.CW.TK Helicopter Landing Area

il

“H

e

ST.CW. TK: Stern Tube Cooling Water Tank

Reference: DSME

il 16, Myung:1l Roh

3. Arrangement Design of
Tanker

ydlab =
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VLCC (Very Large Crude oil Carrier)

™ Types: Crude oil tanker, product carrier, 442,000ton DWT
ypP P ULCC(Ultra Large Crude Oil Carrier)

chemical Tanker
M Speed: 14~15 knots (about 26~27 km/h)

M VLCC: DWT 280,000~310,000 ton

M 40 days required per one voyage from
Persian Gulf to Korea (speed 15~16 knots)

300,000ton DWT VLCC

memnwmm Myung-ll Roh ’“dl‘b 21

Compartment Arrangement of a VLCC

Sketch G/A

PROFILE

= =jull

UPPERDECK  MIDSHIP SECTION

TANK TOP

4

boovative Ship and Offshore Plant Desian, Soring 2016, Myung-ll Roh l!‘“ﬂb 22
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Tankers (1/2)

Various Types of Compartment Arrangements of

_—

ST

TYPE 1
C____“_______Bi
TYPE 2

1 D 1
TYPE 3
C-—-+~+—4—4—4—>4

lnnovative Ship and Offshore Plant Desin. Soring 2016, Myung.ll Roh
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Tankers (2/2)

Various Types of Compartment Arrangements of

TYPE 2 (Aframax & Suezmax)

Slop tank
TYPE 3 (VLCCO)
>
o e o e e D L
N Wy,
| | |
General arrangement of compartments
Ship Size | Cargo Hold | Ballast Tank | Slop Tank* Tank Arrangement in Midship
. . 2 pairs (port & starboard) in transverse
Aframax 6 pairs 4 pairs 2EA direction, 1 longitudinal bulkhead
. . 2 pairs (port & starboard) in transverse
Suezmax 6 pairs 4 pairs 2EA direction, 1 longitudinal bulkhead
5 center 3 pairs (center, port & starboard) in
VLCC 5 bai 5 pairs 2 EA transverse direction, 2 longitudinal
pairs
bulkheads

* Slop tank: Tank for storing polluted ballast water and cleansing water for tank

lnnovative Ship and Offshore Plant Design. Soring 2016, Myung:Il Roh
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[Reference] Category of Oil Tanker Size

AFRA? Scale Flexible Market Scale
Class Size in DWT Class Size in DWT
General Purpose Tanker 10,000~24,999 Seawaymax 10,000~60,000
Medium Range Tanker 25,000~44,999 Panamax 60,000~80,000
LR1 (Large Range 1) 45,000~79,999 Aframax 80,000~120,000
LR2 (Large Range 2) 80,000~159,999 Suezmax 120,000~200,000
VLCC 160,000~319,999 VLCC 200,000~320,000
ULCC 320,000~549,999 ULCC 320,000~550,000
Class Typical Length Typical Breadth Typical Draft
Seawaymax 226 m 24 m 792 m
Panamax 228.6 m 323 m 126 m
Aframax 253.0 m 442 m 11.6 m
Suezmax - - 16 m
VLCC 330 m 60 m 20 m
ULCC - - -

1: Average Freight Rate Assessment system which classifies tankers of different sizes developed by Shell Ol in 1954
lnnovative Ship and Offshore Plant Desin. Soring 2016, Myung.ll Roh

I!dl‘lb 25

[Reference] Longest Oil Tanker Ever Built

Oil tanker

7 Knock Nevis (1979~2010) 458 m (1503 ft)

Container ship

399 m (1309 ft)
e 4

Bulk carrier
Vale Brasil 362 m (1188 ft)
Passenger ship
360 m (1181 ft)
Aircraft carrier
T, 341 m (1119 /)

Empire Petronas
State Toveers.

1f3

Mom Yo  (Kanis Lamparl

Knock Willis Taipei Burj Dukai
is  Tower lgf 1

Hevis

(Chloagal  (Magall Gkl

ydlab =

2016-02-13
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Double Bottom Height and Wing Tank Width of
Various Types of Tankers

Aframax Suezmax VLCC
— & & Unit: m

1AL BIA4L DN

¢ 3 '

General values of double bottom height and wing tank width

Ship Size (Deadweight) D/B Height [m] Wing Tank Width [m]
Aframax (80~120K) 2.46 2.46
Suezmax (120~180K) 2.80 2.55
VLCC (280~320K) 3.00 3.38
Innovative Ship and Offshore Plant Design, Spring 2016, Myung:Il Roh ’!mmn_dlnb £

Compartment Arrangement Model of a VLCC (1/2)

Example of 320K VLCC

q’ | : Side Longitudinal Bulkhead
““ /4 Inside Longitudinal Bulkhead

Shell : \ : !{ .\.
Hopper Top Pa;“e‘lr o

320K VLCC

bonovative Ship and Offshore Plant Desion, Saring 2016, Myungl ol ’“‘“ﬂb 28
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Compartment Arrangement Model of a VLCC (2/2)

Example of 320K VLCC

Engine Room
Bulkhead
lnnovative Ship and Offshore Plant Desian, Soring 2016, Myung:ll Roh ’!dlﬂb 29

Check Points for Compartment Arrangement of
Tanker (1/2)

M Requirements for (MARPOL 73/78)"

® Inner hull including slop tank should have distance of
from outer hull.

M Limitations of Size and Arrangement of Cargo Tank
(MARPOL 73/78)

B Check whether the requirement (length and volume of tank) is
satisfied or not after calculating PL (Protective Location) & SBT
(Segregated Ballast Tanks).

® PL of SBT: The ballast tanks are positioned where the impact of a collision
or grounding is likely to be greatest. In this way the amount of cargo
spilled after such an accident will be greatly reduced.

® For oil tankers delivered before [1 January 2010], Annex |, Reg. 26 should
be considered.
m Oil tankers delivered on or after [1 January 2010] should
satisfy a new regulation for “Accidental Oil Outflow
Performance” (Annex |, Reg. 23).

Background: The Exxon Valdez oil spill occurred in Prince William Sound, Alaska, on March 24, 1989. dlnb
e chi . l“ 30

lnnovative Ship and Offshore Plant Desian, Soring 2016, Myung.| Il Roh
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Check Points for Compartment Arrangement of
Tanker (2/2)

M Slop Tank (MARPOL 73/78)
® Oil tankers delivered on or after [31 December 1979] should

have a sufficient slop tank to
. (over 3% of total cargo tank)

M Segregated Ballast Tanks (SBT) (MARPOL 73/78)

B Oil tankers over 20,000 DWT delivered on or after [1 June 1982]
should have a sufficient, segregated ballast tanks for ballast
condition.

M Protection of Fuel Oil Tanks (MARPOL 73/78)

B Fuel oil tanks having an aggregate capacity of over 600 m3 of
oil tankers delivered on or after [1 August 2010] should be
properly protected.

lnnovative Ship and Offshore Plant Desian, Spring 2016, Myung. ILRoh ’!dlﬂb 31

Double Hull Structure (1/2)

M Target: Oil tankers over 600 DWT delivered on or after [6 July 1996]
M Regulation: MARPOL Annex |, Reg. 19

Item Requirement

h =B/ 15 (m) or h = 2.0 m, whichever is the lesser,
with a minimum value of 1.0 m

Double bottom Over 5,000 DWT

height
9 Less than 5,000 DWT | h = B / 15 (m) with a minimum value of 0.76 m
Over 5,000 DWT w = 0.5 + I?WT / 20,000 (m) or w = 20m,
Wing tank whichever is the lesser, with a minimum value of 1.0 m
width w = 0.4 + 2.4 * DWT / 20,000 (m)

Less than 5,000 DWT

with a minimum value of 0.76 m

c.0.T.(P)

C.0.T.AP)
of

of
W.B.T(S) W.B.T(P)

C.0.T,(s)

€.0.T,(C)

/]

W.B.T. (P)

Single hull structure !} Double hull structure

l“‘"ﬂb 32

lnnovative Ship and Offshore Plant Design. Soring 2016, Myung:Il Roh
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Double Hull Structure (2/2)

Cargo tank boundary lines

Over 5,000 DWT

baseline

Less than 5,000 DWT

baseline

Fe0de

In the turn of the bilge area and at locations without a clearly defined turn of the bilge,
the cargo tank boundary line shall run parallel to the line of the midship flat bottom

§
When the distances h and w are different, the distance w shall have preference at levels exceeding 1.5h above the baseline .

lnnovative Ship and Offshore Plant Design, Spring 2016, Myung-ll Roh ’!dlﬂb 33

Limitations of Size and Arrangement of
Cargo Tank (1/4)

M Target: Oil tankers delivered on or after [1 January 2010]

M Objective: To provide adequate protection against oil pollution in the
event of collision or stranding

M Regulation: MARPOL Annex |, Reg. 23 (Accidental Oil Outflow
Performance)

For over 5,000 DWT, the mean oil outflow parameter shall be as follows:

Item Requirement
. C <200,000 m3 Oy £ 0.015
Mean oil 200,000 m3 < C
outflow

< 400,000 m? Oy <0.012 + (0.003 / 200,000)-(400,000 - C)
parameter (Oy,)

400,000 m3 < C Oy <0.012

* C: Total volume of cargo oil, in m3, at 98% tank filling

novative Ship and Offshore Plant Desian. Spring 2016, Myung:ll Roh ’!‘"ﬂb 34
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Limitations of Size and Arrangement of
Cargo Tank (2/4)

For less than 5,000 DWT, the length of each cargo tank shall not exceed 10 m
or one of the following values, whichever is the greater.

Item Calculation formula

No longitudinal bulkhead inside

cargo tanks (0.5 bi/B + 0.1)L, but not to exceed 0.2L

Centerline longitudinal bulkhead

inside the cargo tanks (0.25 bi/B + 0.15)L

Two or Wing cargo tanks | 0.2L

| n:n:)r:‘ | Center | bi/B > 0.2L | 0.2L
(l))r:.l?ll(huealgg cargo bi/B < 0.2L (0.5 bi/B + 0.1)L ; no centerline longitudinal bulkhead
tanks ’ (0.25 bi/B + 0.15)L ; centerline longitudinal bulkhead

* b The minimum distance from the ship's side to the outer longitudinal bulkhead of the tank
in question measured inboard at right angles to the centerline at the level corresponding to
the assigned summer freeboard

Jnovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh ’!dlﬂb 35

Limitations of Size and Arrangement of
Cargo Tank (3/4)

M Calculation of Mean Oil Outflow Parameter (O,,)

O = (0.4 Oy + 0.6 Oyyg) / C
................................................ Voooeeeseseens

: Oys = G35 POy ; Side Damage

i: Each cargo tank under consideration

¢ Pg: The probability of penetrating cargo tank i from side damage

¢ Og;: The outflow from side damage to cargo tank i;
Assumed equal to the total volume in cargo tank i at 98% filling

.................................................................................

T{d?}‘eﬁect Omp =0.7 Oyg) + 0.3 Oppas) ; Bottom Damage

i }p,ggm Owgo): Mean outflow for 0 m tide condition (m3)
ves): Mean outflow for -2.5 m tide condition (m3)
* dy: Partial load line draft

* C: Total volume of cargo oil, in m3, at 98% tank filling

bonovative Ship and Offshore Plant Desion, Saring 2016, Myungl ol ’“‘“ﬂb 36
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Limitations of Size and Arrangement of
Cargo Tank (4/4)

M Calculation of Mean Oil Outflow Parameter (O,,) (Detailed)

0, =(0.40,,+0.60,,)/C
1 ) e ——
where,
|
3 3 l Cargo tank Ows
O, = P, O [m
Ms 32 5@ 5@ [ ] { Mean Outflow for
| Side Damage
O, = 0'701\43(0) + O‘SOMB(Z.S) { /
n 3 .
Ouso) = ZPB(H Oy - Cppiy [m”] for 0 .m tide €
: . OMB
— 3 : Mean Outflow for
Oysas) _ZPB(” “Ogiy Cogery [m°] for -2.5 m tide Bottom Damage

Note)

i Each cargo tank under consideration

n: Total number of cargo tanks

Oys: Mean outflow for side damage, in m?

Oys: Mean outflow for bottom damage, in m?

O Mean outflow for 0 m tide condition

Ouwises: Mean outflow for minus 2.5 m tide condition, in m?

Ps;): The probability of penetrating cargo tank i from side damage

Og): The outflow, in m3, from side damage to cargo tank i, which is assumed equal to the total volume in oil fuel tank i at 98% filling
C3: 0.77 for ships having two longitudinal bulkheads inside the cargo tanks, provided these bulkheads are continuous
over the cargo block. 1.0 for all other ships

Py The probability of penetrating cargo tank i from bottom damage

Ogy: The outflow from cargo tank i, in m? (after tidal change for Oyg )

Cpgg Factor to account for oil capture 37

Slop Tank

M Target: Oil tankers delivered on or after [31 December 1979]
M Regulation: MARPOL Annex |, Reg. 29

M Purpose: To store polluted ballast water and cleansing water for tank

B When void cargo hold at ballast condition is filled with sea water in an emergency, oil
from dirty water generated by tank washing is separated and stored in slop tank.

M Capacity: Over 3% of total cargo tank, except that the Administration may

accept:

B 2% for such oil tankers where the tank washing arrangements are such that once the slop tank or tanks
are charged with washing water, this water is sufficient for tank washing and, where applicable, for
providing the driving fluid for eductors, without the introduction of additional water into the system;

B 2% where segregated ballast tanks or dedicated clean ballast tanks are provided in accordance with
regulation 18 of this Annex, or where a cargo tank cleaning system using crude oil washing is fitted in
accordance with regulation 33 of this Annex. This capacity may be further reduced to 1.5% for such oil
tankers where the tank washing arrangements are such that once the slop tank or tanks are charged with
washing water, this water is sufficient for tank washing and, where applicable, for providing the driving
fluid for eductors, without the introduction of additional water into the system; and

B 1% for combination carriers where oil cargo is only carried in tanks with smooth walls. This capacity may
be further reduced to 0.8% where the tank washing arrangements are such that once the slop tank or
tanks are charged with washing water, this water is sufficient for tank washing and, where applicable, for
providing the driving fluid for eductors, without the introduction of additional water into the system.

bonovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh l!‘"ﬂb 38
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Segregated Ballast Tanks (SBT)

M Target: Oil tankers over 20,000 DWT delivered on or after [1 June 1982]
M Regulation: MARPOL Annex |, Reg. 18

M Requirements: The capacity of the segregated ballast tanks shall be so
determined that the ship may operate safely on ballast voyages (ballast
condition) without recourse to the use of cargo tanks for water ballast.

Item Requirement
Moulded draft amidships (d,) d, >20m + 0.02L
Trim by stern Less than 0.015L
Propeller Full immersion
C.O.T.(S) C.0.TP)
\ W. BT (S) W.B.T (P) /
lnovative Ship and Offshore Plant Desian, Spring 2016, Myung:Il Rob ’g.mmmn_d"“b 2

Fuel Oil Tanks (1/6)

M Target: Oil tankers having an aggregate fuel oil capacity of over 600 m3
delivered on or after [1 August 2010]

M Regulation: MARPOL Annex |, Reg. 12A
M Impact: Decrease of fuel oil volume, Reduction of cruising range

Item Requirement

Capacity of individual fuel oil tank | Less than 2,500 m3 (at 98% filling)

h = B/ 20 (m) or h = 2.0 m, whichever is the lesser,

Distance from bottom with a minimum value of 0.76 m

w = 0.4 + 2.4 C/ 20,000 (m) with a minimum value of 1.0
600 ~ 5,000 m3 | m. However for individual tanks with an oil fuel capacity of

. . less than 500 m3 the minimum value is 0.76 m.
Distance from side

w =0.5+C/20000(m)orw=2.0m,

3
Over 5,000 m whichever is the lesser, with a minimum value of 1.0 m

Mean oil outflow | 600 ~ 5,000 m* | Oy < 0.0157 - 1.14-10°6-C

parameter (Om) | oyer 5,000 m® | Oy, < 0.010

* C: Total fuel oil volume, in m3, at 98% tank filling

bonovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh l!‘"ﬂb 40
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Fuel Oil Tanks (2/6)

M Calculation of Mean Oil Outflow Parameter (O,,)
Oy =040, +060,;/C

Owms = 2 POy ; Side Damage

iz Each fuel oil tank under consideration

P, The probability of penetrating fuel oil tank i from side damage

O,: The outflow from side damage to fuel oil tank i; :
: Assumed equal to the total volume in fuel oil tank i at 98% filling :

0
N E RN EEEEEEEEEEEEEEEEEEEEEEENEEEEEAEEEEEEENEEEEEAEEEEEEEEEEEEEEEEEEEEEEES .*

Tidal effect : Oms =0.7 Opypg) + 0.3 Opjpp5) ; Bottom Damage
Vv

id"_z'sm Opig(): Mean outflow for 0 m tide condition (m3)
Owmgs): Mean outflow for -2.5 m tide condition (m3)

* dy: Partial load line draft

lnnovative Ship and Offshore Plant Design, Spring 2016, Myung-Il Roh ’!‘“‘Ib Ll

Fuel Oil Tanks (3/6)

M Calculation of Mean Oil Outflow Parameter (O,,) (Detailed)

0, = (0.4OMS +O.6OMB)/C
where,
n
(0]
O0,.=YP.  -O.. [m MS
" Z S0 5O [ ] Mean Outflow for
Side Damage
0,5 =0.70,50, + 0.30, 5, 5
n
3 .
Oys0) = ZPB(,.) Oy Cppiy [m] for 0 m tide
ln Owg
= . . 3 _ : Mean Outflow for
OMB(Z.S) _ZPB(I') OB(i) CDB(i) [m’] for -2.5m tide Bottom Damage

Note)

i Each fuel oil tank under consideration

n: Total number of fuel oil tanks

Ops: Mean outflow for side damage, in m?

Oyt Mean outflow for bottom damage, in m?

Oy Mean outflow for 0 m tide condition

Opges: Mean outflow for minus 2.5 m tide condition, in m3

Ps;): The probability of penetrating fuel oil tank i from side damage

Og: The outflow, in m3, from side damage to fuel oil tank i, which is assumed equal to the total volume in fuel oil tank i at 98% filling
Pg: The probability of penetrating fuel oil tank i from bottom damage
Ogy: The outflow from fuel oil tank i, in m? (after tidal change for Oy 5)
Cpgg: Factor to account for oil capture

bonovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh l“‘“ﬂb a2
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Fuel Oil Tanks (4/6)

M Impact: Decrease of fuel oil volume, Reduction of cruising range

Plan view

Before applying the rule After applying the rule

lnnovative Ship and Offshore Plant Design, Spring 2016, Myung-Il Roh ’!dlﬂb 43

Fuel Oil Tanks (5/6)

M Application to Aframax Tanker

B The reduced volume of HFO was allocated at the cargo tank (decrease
of cargo volume).

/ Cofferdam

Plan view

: »
Q
o / : !
Before applying the rule After applying the rule
Innovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh l“‘“ﬂb 4“
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Fuel Oil Tanks (6/6)

M Application to Suezmax Tanker

B The reduced volume of HFO was allocated at engine room
(rearrangement of engine room).

Plan view

/ Cofferdam

»
Before applying the rule ! After applying the rule
lnnovative Ship and Offshore Plant Design, Spring 2016, Myung:Il Roh ’!dlnb 45
4. Arrangement Design of
Container Ship
bonovative Ship and Offshore Plant Desian, Spring 2016, Myung:Il Roh ’“dlﬂb 6
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400 TEU Semi-Container Ship (Multi Purpose Container

Vessel)

T
|
I

LOA :121.50 m
LBP 11170 m
Bmld :19.20 m

Deadweight at designed draft
Service Speed (85% MCR, 15%
Complement

SM)

: 7,418 ton
: 13.35 knots
: 22 persons

ive Shi off: Plant Desian. Spring 2016

Myung:ll Roh

I!dlﬂb a7

Size and Weight of Different Container Types

Height (H) Width (W) Length (L) Max Weight

Type (kg)

mm ft-in mm ft-in mm ft-in
1A 2,438 8 2,438 8 12,192 40' 30,480

1AA oo . .

(FEU) 2,591 8'-6 2,438 8 12,192 40 30,480
1B 2,438 8 2,438 8 9,152 29'-11 1/4" 25,400
1C 2,438 8' 2,438 8' 6,058 19'-10 1/2" 20,320
ide 2,591 8'-6" 2,438 8 6,058 19'-10 1/2" 20,320

(TEV) 2 % 3 2
1D 2,438 8' 2,438 8' 2,991 9'-9 3/4" 10,160

ydlab

2016-02-13
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Large Container Ship

M Korean shipyards have the superiority of
large size container ship.
B Beyond 10,000 TEU construction, under
construction for 19,000 TEU, design
completion for 22,000 TEU in Korea

B In Korea, 12 cycle engine is being applied
and pod system is under examination.

Various Sizes of Container Ship

4,350 TEU

2,200 TEU 5,500 TEU

|ZEI=E] = I EEI=S]
[P EEEEEEEEEREEEEEYE 2D
9,100 TEU
‘ Refe-rence-: DSME i i) 116 _Mvung-1l Roh ’ !mm“_dl‘b 50

2016-02-13
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Examples of Large Size Container Ship

13,800 TEU Container Ship by HHI

18,270 TEU Container Ship by DSME'

* Reference: HHI and DSME
nnovative Ship and Offshore Plant Desian, Soring 2016, Myung:1l Roh ’!dm lﬂn b 51

. .
G/A of a 6,500 TEU Container Ship
- On Deck Tier
e o0 [ T 1
= e '
= T
=
In Holds === Row or
Stack
= - - = el
== = == e f=—1}
= - ey
¥ = = = e =aie=|E
= T == i
T - - - (= b+ -+ 4+ — -
b = =53 T WCE T - X - .
=S
Principal Dimensions B Container _C_;p.;c_l ies T
LOA 300.0 m Total 6,456 TEU
LBP 286.56 m On deck 3,398 TEU
B 40.0 m In hold 3,058 TEU
D 24.2m Reefer container (on deck) 500 FEU
Td/Ts 12.0/14.5m
Deadweight at Ts 78,100 ton Main Engine B&W 12K98MC-C
Service speed at Td 27.0 knots MCR 93,120 PS x 104.0 rpm
at NCR with 15% sea margin NCR 83,810 PS x 100.4 rpm
Cruising range 23,500 N/M
* Reference: DSME
lnnovative Ship and Offshore Plant Design. Soring 2016, Myung:Il Roh ’!mmn—dl‘b b2

2016-02-13

26



Various Container Arrangement in Midship Section

13 rows
with hatch cover
on deck

T -
7 Hatch
A girder
i §
A
/ é
—~ < T

1
10 rows
with hatch girders
in holds

13 rows

with hatch cover
on deck

it

11 rows
without hatch girders
in holds

13 rows
with hatch cover
on deck

13 rows on deck
without hatch cover
on deck

(open-top vessel)

1
T
f
!
i
v [
Y
= 2l
I /
:“[ i/
V7 L
N S e e e 5 ]
]
12 rows 11 rows
without hatch girders without hatch girders
in holds in holds

lnnovative Ship and Offshore Plant Desin. Soring 2016, Myung.ll Roh

I!dlﬂb 53

Increased Rows of a PAX (Panamax) Beam Container Ship

4,700TEU x 3 VESSELS

—l_r"r‘!—rj'}h'rrfr" T T T O T T
EEEEIRREEE VU
‘-‘ . . N {
e - et |
i I H ! : ali¥
i i ¥ i . '"—V
I / | i
- AN Il il e B = T/
T
10 ROWS T T 11 ROWS
YEAR OF 1984 O YEAR OF 1990
2,200TEU x 4 VESSELS : _{I 4,400TEU x 12 VESSELS
I )
IR AN g Dt W . L
[
12 ROWS
YEAR OF 1995

l“dlﬂb 54
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2016-02-13

Increased Rows of a POSTPAX (Post Panamax)
Beam Container Carrier
SENEENIINESREER
fl | R 1
L .
T WEE |
!
¥ el L == j
3
12 ROWS e 13 ROWS
YEAR OF 1990 R R YEAR OF 1992
B=371m R e o SRS B=38.0m
i o E
| iscal - + - T
L : i PPN
\ * | YEAROF1995 |
(¢ . B=428m /
S NN g B ol ﬂ N -~
14 ROWS
* Allowable dimensions for Panama Canal (Post Panama) YEAR OF 1995
- Length = 294.13 m (about 366 m) B=40.0m
- Breadth = 32.31 m (about 49 m) .
- Draft = 12.04 m (about 15 m)
- Container Capacity = 4,400 TEU (14,000 TEU)
I!dlﬂb 55

lnnovative Ship and Offshore Plant Desin. Soring 2016, Myung.ll Roh

G/A (Profile & Midship) of a POSTPAX Beam Container Ship

ydlab =
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Code of the Container Position (1/2)

M Each container loaded on the container ship has its own position for loading, and thus specific
codes are given to the position for loading convenience.

M The codes represent longitudinal (), transverse (), and vertical location () for the
position.

M The coding method is different from shipping companies and one example is as follows.

B For 20 ft container, the bay number is given as an odd from stem. For 40 ft container, the bay number is
given as the next even number.

B The tier number in holds is an even. The tier number on deck starts from 82.
M The code is marked to available space near cargo holds or hatch covers, as shown in the figure.
M Cell guides are generally fixed and thus 40 ft containers can not be loaded at the position
where 20 ft containers will be loaded due to cell guides. In some cases, 40 ft containers can be
loaded at the position for 20 ft containers by removing the cell guides.

og BAY No.gp ROW No. TIER No. TIER No.
' (IN HOLD) (ON DECK)
or hos 0 o1 i %
T T 04 84
1 82
06 LJ 03 01 ROW NO]O 08080402I0103050709
(20" j(20° Port | Starboard
(40° HOLD) [HoL D) HOLD) <z

Jnovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh ’!dlﬂb 57

Code of the Container Position (2/2)
|20 16 12 4 o8 04 40’Bays
LJ 13, 1 { 09 , 07| 05,03 || 01 3 i 05 oro¥oannos o5 Tiers
23 |21, 19 || 17 : 2 03 05
F22 e LT o2 i 20’Bays i E
182
in ps stb
11 | |
ey
@ . B I ] 1 i o8 us?-aulsam os o7 ¥iers
i mE|
RS - 6
P | - &l
= e = | | I [ oz
: o T
ay Tiers
H 1 08 06 04 02,01 03 05 07 o
T T aq
e E b o2
- i i i o8]
{osien i : @& | 04
— T - 02
L. L L H ps € stb
DEFINITION P T R
[ Position of astack I BAY No. ROW No. 1 =
B Example 20’stack . 03 - 02 I3
: T 82
[E] Position of a container ' BAY No. ROW No. TIER No. : -;: S
g . In L 7 tiers above basis  : ! TE  [os
Example 40’container ¥ 16 — 03 =—82 AL L R i | [0
H A | 02
ps 5th

2016-02-13
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Container Arrangement in Hold

M Install slim cell guide of 50 mm between 20’ (feet) container.
M Support BHD has generally 1.4 m space for human access.

M For only 20’ container loading, slim cell guide is installed but for
20" and 40’ container loading, it is not installed.

Slim Cell Guide (Removable)
Support BHD 1,400 mm

/ W/T BHD
30 mm “ 1,600 mm
20° 20° 40’
Typical Hold ‘
Jnovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh ’!dlﬂb 59

Criteria for Container Arrangement in Hold

M Since 20 ft and 40 ft containers are generally loaded in holds, the standard length
for ® is as follows.
B Over 4,000 TEU » 12.72 m
® Under 4,000 TEU ® 12.64 m
M The space @ and © which represent hold space are used as hold access space, and
the standard lengths for them are 1.60 m and 1.40 m, respectively.

B In the case of reefer container hold, the lengths for @ and © are 1.8 m by considering
reefer socket and ventilation space and but if there is ship owner’s requirements about
this, the lengths can change by consulting with a captain.

B When cargo cranes are installed on deck, the length for @ or © is 3.4 m.
M For new designed ship above guidance can be used but if a parent ship can be
used for a new ship, hold spaces can follow the parent ship.

D/8

bonovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh l!‘"ﬂb 60
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Criteria for Container Arrangement on Deck

T

1
1
]
1
'
1

1

MNt(1g@am)‘

'

201 t(6058m)

[P gy SR

Pt

001 t(6058m)

. [
N e e

M The arrangement of on deck containers can

change according to ship owner. If there is
no requirement, the arrangement in the left
figure can be the standard.

M 20 ft and 40 ft containers can be all loaded

on hatch cover.

Lashing space: Min. 600 mm

lnnovative Ship and Offshore Plant Desin. Soring 2016, Myung.ll Roh

I!dlﬂb 61

Criteria for Container Loading in Hold

127 127 12779 S
2438 ] 2438 |[ 2438 | 2438 | 7T oy
i | 2591

1

X
=4

g

|
|

o
2
S
{ _.J

Unit :mm ciL

a -

RUSSIAN_STORAGE

]

The container arrangement in holds can
be a basis of G/A, VCG of cargo in trim
& stability calculation, and the check
point of cargo in holds. Thus, it should
be confirmed in early stage.

For Russian storage (20 ft containers are
loaded without slim cell guides in holds
and 40 ft containers are loaded on the
20 ft containers), containers are loaded
in holds up to four tiers. Thus stackers
of 13 mm between the tiers for in holds
and no stacker for on deck should be
considered.

For ARS type, stackers of 13 mm up to
top tier should be considered.

In the case of 20 ft only hold, a stacker
is unnecessary due to slim cell guide.
The standard height of container is 8 ft
6 inch but container of 9 ft 6 inch can
be loaded on top tier. When
determining the height of deck and
hatch coaming, it should be considered.

lnnovative Ship and Offshore Plant Design. Soring 2016, Myung:Il Roh

ydlab .
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Criteria for Container Loading on Deck

M On deck containers are loaded as the following figure. Here, the
height of hatch cover is related to the arrangement of on deck
containers and thus it should be confirmed by ship owner (or
captain).

M The arrangement of on deck reefer containers should be made
with ship owner (or captain) after the confirmation of initial

scheme.
38 38 38 38 .38 |
— 7 —
2438 2438 2438 g438 2438 (2438 || 2438 _1 2591
— 41— 2
i 2591
— 29
i 259}
i 135
[ wic (ees) 1 wew© 1}
13 '
i 16, Myung:| 1l Roh ’!dlﬂb 63

Cell Guide System of Container Carrier (1/2)

* Reference: CONVER

novative Ship and Offshore Plant Desian. Spring 2016, Myung:ll Roh ’!‘"ﬂb 64
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Cell Guide System of Container Carrier (2/2)

E—
‘Mg![:‘
ﬁ”

HHHLS,

or
o combined cell/blockstowage for 20’ Cont.

POSSIBLE ALTERATIONS

® 35 WALLS
o cellguide system fixed welded at 20° or 40' area (35')

‘SPECIFICATION

* Reference: CONVER

lnnovative Ship and Offshore Plant Desian, Soring 2016, Myung.| Il Roh

Various Cell Guide Systems

CELLGUIDE SYSTEM 562-1/-2
7

(ILLGUIE SYSTEM 571

* Reference: CONVER

lnnovative Ship and Offshore Plant Desian, Soring 2016, Myung.| Il Roh

2016-02-13
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Various Container Fittings (1/2)

bridge fitting

G

F ey
— =&
T vertical

stacker

. _~lashing wire
i 5

/
\______

removable positioning cone

twist lock type Ao
vertical stacker

u
% e
-

removalble twist
lock Lype
positioning cone

I
14

—cf )

* Reference: CONVER

rydiab o

lnnovative Ship and Offshore Plant Desin. Soring 2016, Myung.ll Roh

Various Container Fittings (2/2)

3 INTERMEDIATE & BOTTOM STACKERS D s D) /)
TWISTLOCKS/BRIDGE FITTINGS %& %} @m D 3 @j
< sia BF-1 N g

( DESCRIPTION TveE ) CV-1 =/

31| INTERBRIDGE STACKING CONES| SZ-.
SPECIAL STACKING CONES SZ2VIVICV
32| LEVELLING TYPES OF HA1
STACKING CONES HA-V/-CV — =
€PZ-. RN
33| REMOVABLE CONE PLATES e ﬂm L&l T
34| BOTTOM STACKING CONES SF-1/SFP-1/SE-1 = | 0 =)
LOCKABLE STACKING CONES | SC-1/SL1/SK-1 = [l

35| 'SLIDE-LOCKS C-1/AL-1
SEPARATE CONES/ISO-SEA-LAND" [VIW/AKP/L/IS-1/-2

36| BOTTOM TWISTLOCKS cv-2

i

,\,:; W
] ‘L

cvs
cv-1
37| TwisTLOCKS N
38| TWISTLOCKS cv-3
FIXED BASE TWISTLOCKS Cv7/cv-7R
39| TWISTLOCKS ove

CV-6-35'

3.10{ TWISTLOCK ADAPTERS LP-.../PA-..
TWISTLOCK OPERATING RODS | TYP I/li/ il

3111 TWISTLOCK OPERATIONS

BF-1/-2/-4
\312| BRIDGE ATTINGS oy N

* Reference: CONVER

lnnovative Ship and Offshore Plant Design. Soring 2016, Myung:Il Roh

2016-02-13
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Twistlock Operating Rods

20° 20’

The twistlock operating rods can be
used both for handling from deck

— or from top of containers.

NOTE: These are three types of actuator poles. Special types can be designed and manufactured on request. When
ordering, please state the length of the actuator pole and the types of twistlocks (with or without plastic cap).
Material : Steel-tube, on request: Al-tube.

* Reference: CONVER ’!dl‘lb 69

lnnovative Ship and Offshore Plant Desin. Soring 2016, Myung.ll Roh

Container Lashing Equipment on Deck (1/2)

Example of lashing equipment for exposed containers

corner fitting vertical stacker

Section view

. 1
\__hafch cover ]
J Upper deck I
%@ g lashing rod
.%Lru buckle posilioning cone

* Reference: CONVER l“dlﬂb 70

lnnovative Ship and Offshore Plant Design. Soring 2016, Myung:Il Roh

2016-02-13
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Container Lashing Equipment on Deck

(2/2)

* Reference: CONVER

Limin/max = adjustment longth of turnbuckles

= Longth of supplied lahing bar (pp - pp)

e
7

TBS-1G-36

LB: Lashing Bar
TBS: Turn Buckle

4l

Lashing Units & Fittings

4 LASHING UNITS & FITTINGS

DESCRIPTION

4.1 | PARALASH O-SYSTEM

42 | PARALASH O-SYSTEM

45 | WIRE-LASHING

46 | CHAIN-LASHING
47 | LASHINGBARS
7 | LASHING-WIRES
45 | LASHINGCHAINS
| *® | TuRNBUCKLES

49 | TENSION LEVER
| SECURING PaDS
410| Yook

4.11| SHACKLES

412

43 | CONVENTIONAL LASH-SYSTEM

4.4 | SEA-LAND CONTAINER-LASHING

QUICK-RELEASE-LASHING

J

Ol
Q) zp2 zA1/3

* Reference: CONVER

lnnovative Ship and Offshore Plant Design. Soring 2016, Myung:Il Roh

ydlab -
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Lashing System

TWO GENERATIONS OF LASHINGS

CONVENTIONAL LASH-SYSTEM CONVER PARALASH ®SYSTEM
Advantage of PARALASH®-SYSTEM
. LUL -y ol LLE ) 1.) 30-50% less lashing bars and turn- I I I I I I T T -r I
I\[ I\/l I\/I I\/I I\/I buckles L I LI I Il 1
(G VLl Vol Vol Vol \ 2.) same and partly higher stack load 1 gl 7z 7z Tl ¢
VRV :}%:' 1111 P | A
3.) shorter lashing bars and thusbetter
handling (weight)
= > N S0 N Y ol Y
)\ \\ 4.) higher flexibility for stowage of
A ) ) \ | 8" and 8’6" containers
5.) less investment and servicing costs
* Reference: CONVER
nnovative Ship and Offshore Plant Desian, Soring 2016, Myung:1l Roh ’!d: lﬂn b 73

Lashing Bridge

M When the requested stackload for 40’ containers is exceeding the
limit of approx. 100 tons lashing from hatch cover level might no
longer be sufficient.

M For this reason lashing bridges are installed between 40’ hatches
in order to realize more effective support by the lashings.

-
w -
- -
il e
.} - o * =
ol - A
-~ =
“ =
e
w -
- -
- -
-
‘\\ -
onovative Ship and Offshore Plant Design, Soring 2016, Myung:Il Roh ’“dm lnb 74
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Accommodation Ladder

W ——

i i

l Arrahgement of accommodation ladder

Arrangement of accommodation ladder

. . - in tanker . e o
in container ship f —— i
I =N
g " Yo h R b, !
1 =7 —
v .
> /
l(:\_»‘q'i"r. (PLs) NO. & :‘; &1 (PLS)
: Aol on TN
i . J?* 0
: WL
e T DN el <L
o
Y T na |
i i
nnovative Ship and Offshore Plant Design, Spring 2016, Myung:l Roh ’!dl“b 75

Example of the Container Loading of
a 9,000 TEU Container Shi

v

D

EEEEs

bonovative Ship and Offshore Plant Desian, Soring 2016, Myung:Il Roh l!‘"ﬂb 76
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5. Examples of General Arrangement
Design

lnnovative Ship and Offshore Plant Desin. Soring 2016, Myung.ll Roh

I!dlﬂb 77

General Arrangement Design of a 320K VLCC (1/3)

2SHI . o
| Hle Edt Vew Window Help
Dedl =8l

=18]x]
E» | EQR QNS XRKROAE® E

E2COMPART
5 E2COMPARTT
£ ship
9 cannot get

lcommand>

| |
Ready

= [PW 1.0 /1,000 [+ 5, v 57573, 220, 000000 [Long,=0.0, Lat=0.0 L1 219, Co

78

2016-02-13
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General Arrangement Design of a 320K VLCC (2/3)

et 1587 WEZHULL WNe w_2002-06-27#:

s NxOET BEEIET

) & @ | 969 ¥ 6 1 D |

QgooQuouaooooguouaoa

<
E2COMPARTI

* [Eommand>
region selected
command
it Done
icommand> =

Tong.=0.0, Lat 0.0 n 54, Col &5 [Read 79

Ready =[PW 1.0 [1.000 = [i= 15

General Arrangement Design of a 320K VLCC (3/3)

¢ EzSHIP - [EzCOMPART - D:#My DocumentsW2!2I X2 WA HtJ| 5 & 120024 1 S WEZHULL WNew-2002-06-27# 3l 2
dow _Help

282 |2 #2088 @0e | XKRAE @ HMKEENEA

E2COMPART
= (&) E2COMPARTT
= & ship

[=[PW 1.01,000 = | %=285, 203663, Y=37,364950, Z=0,000000 |Long,=0.0, Lat=0.0 | L b0 .l & [ead 80

2016-02-13
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General Arrangement Design of a 182K Bulk Carrier

wuna
ot re,
. o,

. .
.
Traaanne®

[=[PW 1.0 1,000 = [X=178, 623771, V208, 73913, 220, 000000 [Long.=0.0, Lot =00 Ln 135, Col 9 [Fead

General Arrangement Design of a 40K Product/Chemical
Carrier

[ EzSHIP - [E2COMPARTI - D:WE2ZSHIP_exampleWAIOI 0| E{# 2 DData.ecp] =lelx|
] file View Info View Modeling Tool Window Help =l8lx|

[olsdie e suaay o ERNFEEE & X8|
IEEr ) E T ENEEE R

E2COMPART |
8 dofata

=58 MODELS
£ & main_model
& @ unionxaci Me
%) S-union.xe
% S_05m2000
& [ compartsact
%) S.compF
4 union.xac
=G CALCS
8 main_calc: Main
4 compart xac
=6 Property: Ezc.
% 10maindim
-8 HydroXML: Hy
5 Zhydrovie
58 VolumexiL:*
7 3lvolume-
518 YolumeTable:

=8 LoadingXML:
% dlloading-
§ DamageXML

N
Ul

[ %= 108 343398, Y= 36,309631, Z= 0,000000 [Lang, 0.0, Lat =00 | [

82
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General Arrangement Design of a 9,000 TEU Container Ship
(1/2)

View Window Help 42 u48 004 nRAES BEBTEE

[olselsvmi@ 2] ¢ uaalens XRAE0 HEFENEE

E2COMPART
=—Fm E|

6 cannot get nare,
9 cannot get nare,
6 cannot get name,
69 cannot get narme.
69 cannot get nare,
9 cannot get narme.
& cannot get name,
&9 cannot get narme.
9 cannot get nare,
£ cannot get narme.
&9 cannot get narme.

{5 cannot get name,
& cannot get name,
& cannot get name,
& cannot get name,
{5 cannot get name,
9 cannot get name,

& cannot get name,

6 cannot get name,

& cannot aet name. _
R e e

2+ 448 00% NADEE BEFIED

q
0090000003 §

20090220020000004¢

200000000

- S A A e T = [PW 1.0 [1,000 [~ [X=71,555654, Y=1.481171, Z=0.000000 [Long,=0.0, Lat.=0.0 | Lii 306, Col & [Fead

83

General Arrangement Design of a 9,000 TEU Container Ship
(2/2)

¢ s+ 5aa 004 NRDED BIBEOHD

e 12t I WEZHULLY _2002-06-27% i 2 H R EWAE O]

3 & | | 4 b9 ¥ ¥ (@ [

& cannot ¢
& cannot ¢
9 cannot ¢
9 cannot ¢
9 cannot ¢
9 cannot ¢
AP T
9 BOWTH
9 BOWTH
9 BOW TH

T
TK(
TK(
TK(
TK(

Ready. |- [PW 1,011,000 [+ [X=271, 382398, V=-135,468250, Z=0,000000 [Long,=0,0, Lat.=0.0 318, Col 9 [F

2016-02-13
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i e s W 12000Container. xac] =8|
R

EREE XxnE®|

£ cannot getname,
{5 cannot get name,
5 cannot get name..
5 cannot get name..
5 cannot get name,
{5 cannot get name,
5 cannot get name..
5 cannot get name..
5 cannot get name,
{5 cannot get name,
6 cannot get name..
5 cannot get name..
5 cannot get name,
{5 cannot get name,
6 cannot get name..
5 cannot getname..
£ cannot get name,
{5 cannot getname,
6 cannot get name..
5 cannot get name,

9 cannot get name..
K — |

E2COMPARTI

General Arrangement Design of a 12,000 TEU Container Ship

[Tegion selecte
lcommand>
region selected

ommand>!

vv

(1/2)

General Arrangement Design of a 145,000 CBM LNG Carrier

File Edit View Mindow Help

2SHIP - [E2COMPART - D:WMy DocumentsWZ2I 2 W NE71 & & 1200244 18I WEZHULLWNew_2002-06-27# + SR EWLNGWLNG S SWLNG-compart=ne 1=

=181

[olsaiseeiaie| [«

Q8 lone XKDEe NEFNES

E2COMPART =]

= ship

£ cannot get name...
£ cannot gst name...
£ cannot get name...
£ cannot gst name...
£ cannot get name...
£ cannot gst name...
£ cannot get name...
£ cannot gst name...
£ cannot get name...
£ cannot gst name...
£ cannot get name...
£ cannot gst name...
6 cannot get name...
£ cannot gst name...
6 cannot get narme...

DIST W, TK(P)
9 DIST W, TK(S)
5 E/R W8, TK(P)

#9488 00 NADT BEBTHD

q

009090002090000909090020900099039900
ngzzEaze 3

|

e

el

= [PW 1.0 [1.000 = [%=2,817607, Y=-81,957211 Z=0,000000 [Long,=0,0, Lat=00 [ L 31 Cal & [Fiead )

2016-02-13
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General Arrangement Design of a 145,000 CBM LNG Carrier
(2/2)

DISu 208 1]es 5aa 005 XRANT BEBHHH

= 15 7 WEZHULL WE2COMPART Example WLNG 2 E1 L) 18] x|
—18] x|

EX =L

& P TEE)
P T)
5 F.W.D. DEEP W.B. TK(|
& F.WD. DEEP W8, TK(
{53 HE.0. DEEP TH(O)

Internal Bulkheads

&9 5.T. Cooling W. Tk
B W TR N, 1
B W THP) Mo, 2
P W TKF) No. 3
P W TKP) N0, 4
FR— s it

EzCOMPARTI

reglon selected
lcommand>
NO.3 CARGO TK region selected
icommand>
MO.3 CAHGO TK region selected
mmand>
0.4 CARGO TK" region selected
mand>

- Pw 1.0 1000 [* 4=

General Arrangement Design of a 160,000 CBM LNG Carrier

G Carrier#EzCompartFilesWC

W
w_Modeling Window _Help

[Disdsore]|ersuaane FHED RXxmE@
T —|
E=ED |

&) cannot get name,
& cannot get name.
& cannot get name.
9 Ater Peak Tank
9 Bosun Store

& Bow Thuuster Roo
&9 Carao Tank No |
&9 Carga Tank No 2
&9 Cargo Tank. No 3
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General Arrangement Design of a 100,000 ton Nimitz Class
Aircraft Carrier
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General Arrangement Design of a 40,000 ton LHD (Landing
Helicopter Dock)
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