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Fuel Oil Protection
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b) Tﬂ‘vfﬁ IACS CSR ‘I/JH'TE’JEI ) AFL/\I'H"!E T 2006 F 12 k] 8 El(ff)
I'J&H .V Bulk Carrier & Oil tanker > Elfusz IMO PSPC /4 o

2006/11/21 RINA 53— Rﬁ%g@gﬁﬁgg o
1). Technology Advances in Design and Operation of Large Container
Carriers
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2). Development of 13,400 TEU Post Panamax Container Ships
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LBP 283.0 289.0 | 304.0 | 319.0 | 321.0 | 366.0 | 395.0

B 32.3 40.0 42.8 42.8 45.6 54.2 57.0
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Energy Price and Container Shipping
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P EE ETAB T
1972  Liverpool Bay class, 3000 TEU

1981 Maersk Tokyo, First Panamax C/V with capacity exceeding
3,800 TEU

1982  US Line, First vessel exceeding 4,000 TEU

1990 Alcione (original name Bell Pioneer), First hatchcoverless
1996  Regina Maersk, First vessel exceeding 6,000 TEU

1997  Maersk Kiel, First vessel exceeding 6,500 TEU
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2005 CSCL Asia, Seaspan 8,500 TEU
2006  Xin Los Angeles, Sespan 9,600 TEU

2005/6 Order placed for 10,000 TEU (COSCO), 11,400 TEU
(CMA-CGM)

2006 Emma Maersk, 11,000+

2015  Panama Canal Third Set of Locks — = &Lk e plipghy =5
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a) Charterers ¥ # '] Homo.14 MT/TEU 1*[?151 AN S
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S
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Original Proposal

New Proposal

Nominal Capacity

12,500 TEU (9°6")

12,500 TEU (9°6")

Equivalent Capacity

13,970 TEU (8°6")

13,970 TEU (8°6")

Lbp/Lwil 381/384 M 381/384 M

B 57.0M 57.0M

Tdes 15.0M 135M

Cb/ Cm/Cw 0.63/0.99/0.786 0.613/0.989/0.750

LCB -2.25% aft -2.0% aft

Vs (85% MCR on Td) | Below 25 Knots 25.0 Knots

M/E 14RTA96C or
14K98MC

ERUSER | £ BEHER + B A P T 4 D
113 Ch (s Dt pe i Tab Bl

R ETAEAAN YR (I FRR A Pk s i Pk SR
%?%?i{?iﬁlf%? H;I/}‘F, g ?fé?fﬁr@ﬁ%@[ﬁ “<(Fuel Cost/Total Operation Cost)

20kt |21kt |22kt |23kt |24 kt |25kt |26 kt
US$ 160/T |30% |33% |36% |39% |42% |45% |48%
US$ 321/T |46% |49% |52% |56% |59% |62% |65%
US$500/T [57% |60% |63% |66% |69% |72% |75%

LR E?E:?) szgjk\ IAFSAL = NS ™ o 5 T 6 CTAE s

(USD/TE
6800 TEU |20kt |21kt |22kt |23 kt |24kt |25kt |26 kt
US$160/T 213 |212 |211 (212 |213 |215 218
US$321/T | 267 |271 |276 |283 |291 299 309
US$500/T |327 |338 [349 |[362 |377 |393 |410
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12500 TEU |20kt |21kt |22kt |23kt |24kt |25kt |26 kt
US$ 160/T | 157 |157 |156 |157 |158 |160 |162
US$321/T |[197 |201 |205 |210 |216 |222 |229
US$500/T |242 |250 |259 |269 |280 |292 |305

E[I F%‘F{J '{EEU[‘ ﬂ\;\:L[:Fr% .

ISIRHELSE] » ETRETTLS £ 1y aﬁﬁ'ﬁlj«fﬁﬁ'
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b) ¢ EPHESERRES AL L R AP B  fTRE (5 F
A g vIE Ry A

) BTN I o T I (R

4). Advanced Structure Design of Containerships to Achieve Overall Safety
and Economy
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Case 15row | 15row | 16row | 16row | 17 row | 17 row
Otiers | 10tiers | 9tiers | 10tiers | 9tiers | 10 tiers
+1bay | 19 bays | +0 bays | -1 bays | -1 bays | -2 bays
Limit I1Y (Deck) % 100.0 | 100.6 | 100.3 | 100.9 |100.5 |100.4
Condition | 1/Y(Bott.) % 114.2 | 114.8 | 1055 | 119.0 |120.1 | 126.1
#AgE e mmo | 57.5 58.9 69.9 69.6 69.4 69.6
Result Number of Cont. (TEU) | -120 - +46 +138 | +136 | +202
in hold -312 - -258 +42 -230 +56
on deck +192 - +304 | +96 +366 | +146
Hull steel weight TEU | 106.5 | 100 99.5 96.5 97.8 97.0
Building Cost /TEU 102.0 | 100 99.0 97.9 97.8 97.0
FO consump/TEU/Mile | 101.0 | 100 101.9 | 100.8 | 1019 |101.1
Vs 100.7 | 100 97.6 97.4 96.5 96.4

5). Technical Requirements to Ensure Structure Reliability for Mega
Container Ships — Application of New Higher Strength Hull Structural
Steel Plates of Heavy Thickness

L#Ei%g EL R B (NKO 2 |1 SO R 5050 T e
E[’ﬁ:@‘l@ﬁﬁﬁﬂ YPAT T [ ?"?ﬁ*ﬁJ ET?FEHHFIL‘/ [l E
5 =FIASZE hatch coaming ARV By25 g™ [ﬁ' o

8000 teu container vessel

12000 teu C/V

|

]

YP47 steel plate

—

—

thickness =up to

==0love

YP40 steel plate

S0mm

S0mm up to /0mm

= above /0 mm

YP40steel plate

ISk
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YPAT &ty I B (A RTYIr H
Tensile test CVN Impact Test
Grade Y.P. TS. EL Test Temp. | Absorved Energy
(N/mm2) | (N/mm2) (%) (©) @)
YP47 513 614 25 -40 230

8,000 TEU &) l/izﬁﬂx' T F R i YP32/36/40 I iR
gk F)?QJ::&:S"_UE“W /le% 70 mm > ﬁ’gﬁﬁgﬁﬂ 70 mm '] _F¥PE
B~ il g ‘“IFL 75 (VLTSGR R PR —T'HU}'E%U
@F' YPAT [ BR B Al ”Tgil}a@f SINAUE SEl ]
Y B %Ll"?@?ﬁH IR REREN ]

. Design and implementation of a Comprehensive Full- Scale
Measurement System for a Large Container Carrier

FRIRE = BT (SHI ‘,ﬁmlrf BN f‘é%iﬁuw‘g“ A PR
7l SHI =* ABS &= OOCL ,FLI [“ [l‘ﬁ’ + Ry TER [T 8,000 TEU
EWEJ%J R ENAIE R ﬂ%gf Tf;,[ c[J E1) 2 bR £ SORAS
R A ;F T [ [ S ‘fﬁﬁjﬂﬁﬁwbpmﬂ S EE e
B8 3= NQ AL wﬁw?‘

a) Hull Stress Monitoring System (HSMS)

b) On Board Wave Monitoring System (WaveFinder system)

c) Woyage Optimization System (Samsung Optimum Navigation
System, SORAS)

. Experimental and Full Scale investigation of the importance of Fatigue
Damage Due to Wave-induced Vibration Stress in a Container Vessel

ISP oo I 1 2 B
}‘Fj [/PIEI [f[: o
| EREE R B E Eﬁ’} T phpde L [ & Pl (wave  induced
vnbranon)ﬂirf@ S EJI?A@FF o (R R R
A [E I SATRA A S EG T U ferld o 2T jﬁ'ﬁ 313’3
if ' Wave Frequency (WF) = High Frequency (HF)ﬁ Lk Hélﬁj TP
FEHHBY DA 1 60%/40% (k£ o g =il & ?Fﬁ%ygl%l ‘ﬂr °
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Comprehensive Studies on the Wave Load Analysis and Structural
Strength Assessment of Container Ships
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Development of Requirements to Safeguard Large Container Ships from
the Effects of Bow Flare Slamming
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a) shell plate deformation

b) stiffener web damage

c) Transverse web damage
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Investigation on the Vibration Characteristics of the Superstructure of

Mega Container Ships
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Efficient Initial Design of Container Ships
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Advanced Hydrodynamic Design of Container Carrier for Improved
Transport Efficiency
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a) More Displacement, same KMt

b) Reduced resistance, same displacement

c) Less displacement, same payload
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Bow Flare Slamming of Container Ships and it’s Impact on Operational
Reliability

Eb i [ MARIN o FI[ NG  fatt f- il i E[I#i{f
‘ﬁFii@Eﬁrﬂaﬁ whipping response I BT E O TP AR - B
fast slender C/V > ,‘-{‘“1»51_7\ iSC’EF'JJE”ﬁ ERA E"ﬂ%_}ijpi”fé ﬁ B
S ﬁé‘—ﬂ : im‘mg;ﬁgﬂi Elﬁj:lae :
a) Direction of wave 35 slamming 557 1 528 |- > (1! flare angle %f

slamming IHE& IRy



(19 / )
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5). Efficient Propulsion of a Container Ship Using The “Inclined Keel”
Concept
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6). Latest Engine Technologies Bring Benefits in Container Ships
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® Reduce cylinder oil feed rate and reduce engine operating costs
Feed cylinder oil rate from 0.8 to 0.5 g/ps.h

Save US$ 210,000/year or 36% cylinder cost for 12RT-flex96C
M/E

68640 KW * 1.359 PS/KW * 85% MCR * 6000 Hr/year *
(0.8-0.5)g/ps.Hr * US 1500/MT = 210,000/ Year

® Precisely timed delivered of lubricating oil to the cylinder liner
surface

® Accurately metered quantities of lubricating oil delivered to the
liner surface

® Improved distribution of cylinder oil on the liner

b) High efficiency waste heat recovery (WHR)
FRH ] WHR = forl g BE A [l exhaust gas = > 88K ]
PP ] = B 11.4% 0 5k ﬁ%?éﬁéﬁfﬁﬂ - o

; lﬁfj;g H] B a7 ﬁ[ﬁﬁe a2 WHR%]LTFI'U/’?FT‘HE'% APM 7,500 TEU C/V,
installed 2005/06 -

= B ISP L - AN 95
RS o PSR WHR » BEE IR SR
SRR SR S 2 A e RO

R -
c) New RT-flex82C common-rail engine
Pl RT-flex82C = BHKHT 2008 & 5%~ F Il L £7(by HHI)
P RT-flex = #5.1 i@RMH’ [ (% dead slow = 10 Z§H57» 4
o _FIJE "f] HNO.826-828 » » HNO.831-834 =I#R™ | » [NIF=1F | 7¥
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7). Risk Assessment for Container Ships Focusing on Cargo Fire
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B AR S B A

Measure

Position

Description

Smoke and fire detection

Smoke detection

Inside a container

Smoke detectors coupled with radio frequency
transmitter

Smoke detection

Inside cargo hold

Improve the detection inside C/H by different
fire detection methods

Detect of smoke

Cargo on deck

Detect hot air or smoke by infrared cameras,

& hot air etc.

Fire fighting measures

Fire fighting Inside a container | Additional mobile equipment inside a container
Fire fighting Inside cargo hold | Improvement of existing CO2/Inert Gas system

Fire fighting Cargo on deck Additional equipment for efficient fire fighting

and containment of a cargo fire on deck

Equipment/Qutfit/

Management

ot A

Passive fire | Container Improved fire protection of container floor
protection

Sealing of | Container Improved scaling for dangerous goods
container

Safety eq. for | Personal or | To be investigated

fire fighters mobile eq.

Information Cargo inside | Cargo information can help to identify and
about cargo container separate fire risk
] UL GL R IR RO - i e

fre

Design of Container Ships for Safer Securing and Access
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f) Stowage : lashing bars/twist lock and other fittings Frig | ht 1V 2 [t
i oL~ SEEET IR » Y9 EIHeP D PRI twistlock et % 7=
A

g) Others:$2* | Fully Automatic Twist Locks (FATL) I'J:8E# container
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Market conditions — Steel production

Steel production: China Vs the rest of the warld
700

®m China m Other Asia ™ Rest of Warld |

600

500

400

Miiors of tors

300

200 +

100

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Source: MSI

BULK CARRIER MARKET UPDATE

LLOYD'S REGISTER

Market conditions - demand

Iron ore imports 2001 — 2010 (millions of tons)

Western Europe 124 to 144  Increasing

Japan 125 to 126 Static

China 92 to 371 Dominating growth
Coal Exports 2001 — 2010 (millions of tons)
Australia 194 to 303 Remains the largest coal exporter

Indonesia 66 Seto 57 Has become the 24 largest exporter

LLOYD'S REGISTER

BULK CARRIER MARKET UPDATE l{“ekégiig’r
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Market conditions - Supply

Fleet age profile (2006) Source: MSI

m Handysize/max (10 - 49,999 dwt)
45 7 | O Panamax (50 - 79,999 dwt)
40 il | m Capesize (80,000 - 149,999 dwt)

m Capesize (150,000 dwt +)_

Milion deadweight

0-4 5-9 10-14 15-19 20-24 25+
Age range

BULK CARRIER MARKET UPDATE

LLOYD'S REGISTER
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Freight per TEU between
Singapore and Rotterdam

Maersk S-class

US$/TEU

Suezmax |
| Malacca-m3x

10000 15000

TEU capacity
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Germanischer Lloyd
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Effect of re-locating superstructure
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13.000 TEU Post-Panamax Ship
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Principal Dimensions

Length o.a. abt. 382 m
Length b.p. 366 m
Breadth 542 m
Depth 27.7m
Draught (design) 13.5m
Draught (scantling) 15.0 m

._ Germanis;:_h:.?myd
PP et PRI AR F1 ]

Malacca Max Container Ship
L=400m; B=60m; H=35m; T=21 m

* Germanischer Lloyd
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Capacity of Container Handling Cranes at

Main Terminals

As of May 2002, Fairplay Solutions
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[+ 7~ Flow chart of LR Slamming impact Assessment




FFfF IKH-A/IKH-B I =ik

Propeller Diameter=7.91m

Level trim condition

Trim by the stern condition

Figure 1:  Basis Hull

Propeller Diameter=8.9m

Harbour Candition

Deep sea condition

Figure 2: Definition of Inclined Keel Hull (IKH-A)

Propeller Diameter=8.9m

Harbour conditi

Deep sea condition

Figure 3: Definition of Inclined Keel Hull (IKH-B)
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————— Basis Hull
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Figure 7: Stern profile modifications for a larger
propeller
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Figure 8: Bow profile modifications for a larger
propeller
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fff - — with/without heat recovery heat balance F=4€

(3117 )

Shaft power 49.3%  QOverall efficiency
49.3%

Exhaust gas
25.4%

Scavenge air
cooling water
14.1%

Jacket water
6.3%

Lubricating oil
4.3%

1 Radiation

0.6%

Fuel input 100%

Fuel input 100%
{172 g/kWh)

(171 g/kWh)

Shaft power 49.0%  Electrical power 5.9%

Overall efficiency
54.9%

Gondonser Gain = 11.4%

8.6%

Exhaust gas
12.6%

Scavenge air
cooling water
12.9%

Jacket water
6.2%
Lubricating oil
4.2%
Radiation
0.6%

Figure. 9: Comparison of heat balances for Wirtsild 12RT-flex96C engines without heat recovery (left) and with the
high-efficiency waste heat recovery plant (right) showing an 11.4% gain in overall efficiency with WHR.
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