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Challenge of mega boxship



Headquartered in Hong Kong and listed on 

HK Stock Exchange

Principal business activities: 

Container transport and logistics

US$5.3 billion revenue in 2016

Over 330 offices in more than 70 countries

Employing over 10,000 staff globally

Company Porfile



Current operating capacity: 700,558 TEU

Our Managed Fleet Capacity

# of 

Vessels

Capacity

(TEU)

Average

(TEU)

Owned 60 522,406 8,706

Charter in 40 178,152 4,454

Total 100 700,558 7,006

Large percentage of vessels owned or under long term 

charter – makes for a competitive and stable cost 

structure



Our Global Service Network

6 services

North 
America

Europe

18 services

11 services

8 services

Australasia

Asia

Intra Asia
51 services

Intra Europe
48 services

More than 140 weekly services

As of Nov 01, 2017



Size/Scale Comparison

13,208 TEU

Vessel

8,888 TEU

Vessel

Petronas Towers, 

Malaysia
John Hancock 

Center, US

344 mHeight 335 m 366 m 379 m 400 m

21,413 TEU

Vessel



Top Schedule Reliability Performer (Sept 2017)

Source: SeaIntel – Global Liner Performance report – Oct 2017



Average Emission Intensity (CO2, SOx, NOx)

from OOCL Owned Vessels



Global Container Shipping Network Drivers

Terminal/Hub 
Congestion

Landside 
Transport 
Capacity

Vessel 
Schedules

Customer 
Requirement

Terminal/Hub 
Capacity

Vessel  
Delays 

Disruptions

Vessel 
Capacity

Digitization for our overall business Value

WeatherLandside Transport  
Delays/Disruptions

Changing 
Customer Patterns

Better quality  and  lower cost



Update 

of 

Boxshipping Market



Seaborn Box Trade Growth

With Consumers Confidence have  

resumed to Pre-Crisis level, thus,  

2017-18 forecast  reflects a return 

of normal trade-to-GDP ratio.

World economical growth  will 

drive the rebound of  boxshipping

GDP is the one of indicators 

of prospective box volumes. 



Global Supply

Source: Alphaliner Monthly, Oct 2017



Boxship Newbuilding deliveries by Quarter

Source: Alphaliner Monthly, Oct 2017



Boxships Idling Capacity

Source: Alphaliner Monthly, Oct 2017



Charter Rates Records 



Fluctuating Bunker Price
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Evolving Boxshipping Landscape

Source:  Alphaliner



Design

of

Mega Boxship





Can Ships getting bigger?



Evolution of Mega Boxship in Size







Feasibility Study by RFR on Ship Size and Speed
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Economic Analysis by RFR
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Reported mega boxship NB prices 

of representative units 

100

110

120

130

140

150

160

170

180

190

200

18000 19000 20000 21000 22000

U
S$

  m
il

li
o

n

nominal TEU capacity as reported







Parameter of the ship length for Mega Boxship

An even number of 40´bays is needed between the engine room and deck 

house area from damage stability point of view

 The arrangement aft of engine as well as forward of the deck house has an 

influence on the nominal and loadable container capacity

 Ship length has the largest influence on the global strength



19,200 TEU

(Basis)

20,694TEU

(+1 bay addition)
Profile

+ 40ft x 1 

Bay (24 

25 bay)

20, 700

TEU
[Case 1]

Item 19,200 TEU
(Basis)

20,700TEU

Case 1

Ship’s Length 400 m 415 m

Bay (on Deck) 24 25

Total Deck 10,964 11,996

(+1,032)

Hold 8,190 8,698

(+508)

Total 19,154 20,694
(+1,540)

Case 1 ~ 21,000TEU ( Length Increase)



19,200 TEU

(Basis)

20,722TEU

(+1 row addition)

Deck : 11 tier

Hold : 11 tier

Profile

Particular

1 Row wider
↑

Item 19,200 TEU
(Basis)

20,700TEU

Case 2

Ship’s Breadth 58.8 m 62.0 m

Row (on Deck) 23 24

Total Deck 10,964 12,072

(+1,108)

Hold 8,190 8,650

(+460)

Total 19,154 20,722
(+1,568)

Case 2 ~ 21,000TEU ( Breadth Increase)



19,200 TEU

(Basis)

20,752TEU

(In Hold +1 tier)

Deck : 11 tier

Hold : 11 12 tier

Profile

Hold : 1 Tier UP 
↑

20,700 TEU

[Case 3]

Particular

Item Base 20,700TEU

Case 3

Ship’sDepth 30.2 m 32.8 m

Tier
(in Hold / on Deck)

11 / 11 12 / 11

Total Deck 10,964 11,562

(+598)

Hold 8,190 9,190

(+1,000)

Total 19,154 20,752
(+1,598)

Case 3 ~ 21,000TEU ( Depth Increase)



Ship Size 19,000TEU 21,000TEU 22,800TEU

Case 1 Case 2 Case 3

Capacity teu 19,000 20,500 20,700 21,000 22,800

LOA / B / D m 400 / 59/ 30 415 / 59/ 30 400 / 62/ 30 400 / 59/ 32.5 415 / 62 / 32.8

Bay Bay 24 25 24 24 25 

Row Row 23 23 24 23 24 

Tier On Deck Tier 11 11 11 11 11

In Hold 11 11 11 12 12 

Dimension - Base Length 

Increase

Breadth 

Increase

Depth 

Increase

+Length   

+Breadth

+ Depth

Bay 23 24 25

Row (L=385m) (L=400m) (L=415m)

22

(56.5 m)

17,000TEU

23 19,000TEU 20,800 TEU

(59.0 m) (Base) (Case 1)

24 20,700 TEU 22,800 TEU

(62.0 m) (Case 2)

Feasibility Study on 20,000+teu ships



Capacity study verse Deckhouse location



Feasibility study on Capacity verse Air Draft 



Capacity study verse Funnel location



Fuel Efficiency Study verse M/E location



Influence of fuel on the principal dimensions

• Dual fuel main engine and auxiliaries



Operation Profile for Hull Optimization 

39



Optimization for Operational Profile





Visibility for the Seafarer and Pilot



Major container terminals on the Asia/Europe route



Port Limitation of various ports
(Crane outreach and waterfront depth in Europe)



Port Limitation of various ports
(Crane outreach and waterfront depth in Asia / Middle-East)



Port Limitation of various ports
(Crane outreach and waterfront depth in China)



Progress to enhance the Ship’s Fuel Performance 



Selection on Single or  Twin screw design

12 or 14-cylinders 2 x 8-cylinders



Main Engine Type Selection



Specific Fuel Oil Consumption  (SFOC)



SFOC at different Operation modes

51



Comparison on the Daily FOC (DFOC)

Item
Contract [A]
(March 2015)

Opt. Hull Design [B]
(October 2015)

Saving [B] / [A]

Required Power 
at 23 kts

(100 %) (96.8 %) 3.2%

DFOC 

At Dd

23 kts (100 %) (94.6%) 5.4%

22 kts (100 %) (93.6 %) 6.4%

21 kts (100 %) (93.5 %) 6.5%

20 kts (100 %) (93.1 %) 6.9%

19 kts (100 %) (93.5 %) 6.5%

18 kts (100 %) (92.5 %) 7.5%

17 kts (100 %) (93.2 %) 6.8%

16 kts (100 %) (92.0 %) 8.0%

15 kts (100 %) (93.1 %) 6.9%

14 kts (100 %) (91.7 %) 8.3%



Hull Form and Deadweight Selection



Progress of Propeller Design 



Improvement of M/E RPM & Propeller Curve



Shape of leading edge of Rudder

Twist       No Twist     Less Twist     More Twist



Energy Saving Device



Digital Shaft Alignment Monitor (D-SAM) system 



Digital Shaft Alignment Monitor (D-SAM) system 



Ship Energy Management System



61

The evolution of an index

• The principle:

• Japan: MEPC 57/4/12 

• Denmark: GHG-WG 1/2/1

• MEPC 58/4

• USA: MEPC 58/4/35

• MEPC 58/23

• MEPC.1/Circ.681
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Energy Efficiency Design Index (EEDI) 
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Update 

on 

Challenge of Operation 

of

Mega 21413teu Boxships



Hull Stress at sea 



Critical  areas of ship hull structural design



Hull Stress Monitoring System



Hull Stress Monitoring System

• To monitor the hull girder bending moment and bow

acceleration to assure that the vessel operates within 

safe operational limits.

• To provide assistance to the crew for better handling of

difficult sea states.

• Sensors

› Long base strain gauges (LBSG)

› Accelerometer

› Motion sensors – roll, pitch

› Navigation data

 Ship’s position

 Heading, speed

 wind speed & direction etc.



Container  Box movement on Lashing bridge  

when ship Rolling     and Pitching at sea



Lashing Bridge Movement whilst ship at sea



Lashing Bridge Vibration during ship enrouting at sea





Mooring systems for large windage area



Fire Fighting System 

Fire explosion due to

mis-declared cargoes

H&M  Insurance ?

Cargo Claims ?





Initiative for emission control from ships



Decision Making for MarPol Compliance



The Availability/Price Trend of LNG



The Availability/Price Trend of Fuel



Wind Power Bio Fuel Solar Power Nuclear Power

Concept

Demonstrators

Emerging New Technologies 

for  Emission Reduction

Fuel cell (H2, natural gas, etc.)



Example of  Eco Technologies

wind-powered ships Boxships powered by solar, wind, fuel cells 

Greenwave (UK firm) 

developing Hydrodynamic 

and Aerodynamic 

alternatives

Ballast free ships (ballast = water intake to 
weigh/ balance) to avoid pollution caused by 
foreign creatures and algae 



Future Solar-powered Mega Boxship ?



Novel  mega Green boxship ? 
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Trading Lane for the 21K teu vessels



Monitoring of Main Engine Cylinder Liners



Engine Control Room



Engine Control  Console



Arrangement of Oil Purifiers in E/Room



Diesel Generators in Engine room



Spare Main Engine Liners



Spare Piston for Main Engine



Air Cooler of Main Engine



Single Main Engine of 11 Cylinders 



Crank Casing area of the Main Engine 



Under deck Passageway from Cabin to E/Room



Passageway on Upper Deck



Mooring Winches at Ship Stern Deck



Arrangement of Bridge 



Thank you 

for 

your kind attention !


