
Leading operators benefit 
from the experience of the 
Lloyd’s Register Group
Our classification services – from
preliminary design, through design
appraisal, construction and in-service
survey, continue to benefit industry
as it moves towards the next
generation of container ships.

Market study
To identify the potential for even
bigger vessels and subsequently
determine possible structural
problems that might be encountered,
Lloyd’s Register teamed up with
shipping economists Ocean
Shipping Consultants (OSC). In mid-
1999, we commenced an investigation
to identify the optimum ultra large
container ship, ULCS, that can
potentially be supported by the
current and forecast global container
trade and ports network.

Scale economies
Scale economies have been – and
will continue to be – the driving
force behind larger container vessels.
The Lloyd’s Register and OSC study
indicates that there are limits to scale
economies, where further increases
in vessel size provide only limited
unit cost reductions. However, this
point has not yet been reached.

Key factors
Key factors driving the maximum
vessel size are:
• the ability of container terminals

to physically berth such units

• the capacity of terminals to load
and discharge such vessels
within an acceptable time frame

• the capabilities of terminals 
to deliver and despatch large
consignments of containers and
the effectiveness of hinterland
linkages

• technical difficulties, e.g. maximum
stack height limitations.

Optimum capacity
Consideration of these and many
other factors has enabled Lloyd’s
Register to identify the optimum
ULCS configuration – a vessel with
approximately 12,500 teu capacity.
Leading on from this study, Lloyd’s
Register has developed a concept
design for the ULCS. Dimensions
consistent with this capacity are
compatible with maximum
permissible draught restrictions
through the Suez canal, together
with current and planned
infrastructure developments at key
terminals – indeed, a number of
container terminals are already in a
position to handle such ships.

Structural performance
In looking at the structural and
performance aspects of Lloyd’s
Register’s concept ULCS, midship
scantlings were developed and 
hull girder bending and torsional
response considered, together with
manoeuvrability and propulsion
aspects. All studies show that there
are no insurmountable technical
challenges perceived for a vessel 
of this size.

Leading the way in developing the
optimum ultra large container ship

Marine Services

In recent years, the world

post-panamax container fleet

has risen to 25% of the total

container ship fleet, by capacity.

The current orderbook shows

an explosion to 58%. Post-

panamax ships ordered

recently have capacities

greater than 9,000 teu.
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Propulsion
A series of propulsion calculations
was carried out for a parametric
series of ships covering the capacity
range 4,000 to 12,500 teu, at a range
of speeds. 

From this analysis, the power required
to propel each of these design options
was derived, from which, detailed
propeller calculations were carried 
out to examine such limiting factors 
as cavitation and propeller-hull
interaction vibration excitation. Thus,
a single screw 12,500 teu ULCS can
achieve about 23.5 knots. For ships
over 10,000 teu, it will be necessary to
go to twin screw if 25 knots service
speed is required.

There is, however, a penalty in going
to twin screw – the capital cost, the
fuel consumption and the daily
operating costs increase – but so
does the ship’s productivity.

Economics
A series of voyage and service cost
analyses were therefore developed 
that identify the vessel costs
associated with shipping containers
on the principal trades. This represents
a major analysis but in this fact sheet
some of the conclusions concerning
the Asia-Europe trades are presented.
The illustration below contrasts costs
with current port rotations for 6,800
teu and 8,700 teu vessels with costs
that are generated for ULCS tonnage
trading at somewhat slower speeds.
Although annual transport capacity
is reduced, significant additional
savings are generated. A 12,500 teu
vessel at this speed generates a cost
saving of more than 19 per cent over
an 8,700 teu unit at 25 knots.

There will, of course, be some time
penalties incurred but – if port calls
can be reduced further – then a
considerable market opportunity 
is identified for this option.
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Building better business

For further information,
please contact your local 
Lloyd’s Register Group office or 
David Tozer in London,
Tel: +44 (0)20 7423 1562
Fax: +44 (0)20 7423 1824
Email: ulcs@lr.org

Lloyd’s Register EMEA
71 Fenchurch Street
London
EC3M 4BS

www.lr.org

Services are provided by members of the
Lloyd’s Register Group.
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In summary, is it clear that 12,500 
teu vessels offer marginal savings 
at 25 knots but very significant
potential savings at 23 knots. This
represents a valid option for the 
very highest volume operators.

The future
The container shipping industry is
already moving towards ships of
10,000 teu capacity. We believe that
by the end of this decade, it may
well be looking for ships with a
capacity of around 12,500 teu – the
ULCS. It is only a matter of time
before such ships are built.

Power 
requirement

Comparative costs: Asia/Europe


