
In a bid to optimise cargo capacity, GTT developed
a new shape of cargo tank which facilitates a signifi-
cant gain - more than 20% compared to classical
shapes - for the forward tank. Such a gain however,
involves some modifications to the design of the
actual hull bodylines, especially in the forebody so
GTT then asked MARIN to step in. The French
company requested MARIN to adapt its set of lines
to this tank, with special care to both the hydro-
dynamic and seakeeping characteristics.

RAPID start 

The process started with RAPID calculations in
order to design an efficient form for calm water per-
formance. Close attention was paid to the design of
the bulb and the aft body in order to reduce bow,
shoulder and stern waves as much as possible. After
several optimisation loops, the final configuration

was tested in the Deepwater Basin with the stock
propeller. Another series of tests was conducted with
the design propellers showing that the carrier met its
target speed in calm water.

More volume in the forward tank also meant a fuller
bow form, yielding a lower deadrise angle for the
bow flare. MARIN also paid close attention to the
risk of slamming at the bow and sustained speed in
waves. Information about slamming at the bow was
gathered thanks to both panel force transducers and
a grid of small pressure pick-ups around one of the
panels. The goal of this technique was to obtain the
exact pressure pulse travelling over the shell during an
impact and allow future investigation on the dynamic
response of the structure after an impact. The vessel
proved to behave very satisfactory in all tested climates,
from mild to severe wave conditions.

Internal fluid motion

In order to prevent sloshing effects, GTT pays atten-
tion to liquid motion inside the cargo tanks.
Influence of this motion on the response of the ship
motions is also investigated in the course of the
study, by GTT using the Diodore/Diocuve program
from PRINCIPIA and MARIN’s time domain
SHIPMO tool combined with 3D-VOF model.

In view of the present investigation, its favourable
results and GTT’s effort in research and develop-
ment, MARIN is hopeful that this new hull form
will become the new standard for the future genera-
tion of LNG carriers.

Inside the port and in restricted waters tugs are
more often looked at as an integral part of the
port safety system rather than just aids to mooring
and turning. The traditional harbour tug’s role has
been extended with today’s powerful tugs offering
assistance in areas exposed to wind, current, seas
and swells. This new role does mean a more effective
use of tugs and it does lead to higher safety levels
but the consequences of this change in 
operational profile has meant that the optimal use
of capabilities of tugs requires further attention.
Operating tugs in more exposed areas and in more
dynamic towing modes requires a thorough 
evaluation of the physical limits of these 
operations and in particular, the effects on safety
and performance.

Scarce information

Although tugs are taking on a more demanding
role, available performance information is scarce.
MARIN is therefore proposing to conduct a JIP
to provide the information in a systematic way,
while sharing results and costs. In MARIN’s 

opinion, the scope of this JIP should comprise:
full-scale measurement of towline, winch and tug
behaviour under well-defined tug assist operations;
modelling of dynamic tow line loads, tug motions
and stability; assessment of operational safety and
crew performance, as well as design and operation
practice.  

More theoretical modelling and analysis should be
carried out either by testing an appropriate scale
model and/or by the execution of manoeuvring
simulations.

Challenges ahead

Modelling is required to settle the relation between
theory and practice, and in order to predict and
measure the full-scale outcome of the future per-
formance and capabilities of tugs, crew and towing
gear. There are challenges ahead for the tug industry
but the competitiveness and safety of a port could
be increased through tug designers (including towline
and winch manufacturers), builders, operators and
port authorities working together proactively.  The
equipment is in theory available, in the form of
excellent tugs with extreme capabilities but they are
ready for a larger role which is still waiting to be
explored. 

With the co-operation of port authorities, tug ope-
rators, designers and propulsor manufacturers,
MARIN is currently defining the scope of this  JIP
in further detail.  Participation is welcomed and the
outline proposal is available on request.

New lines for LNG 
carrier set future standards

MARIN recently supported French naval engineering

company Gaztransport & Technigaz (GTT) in the deve-

lopment of a new set of lines for LNG carriers. Report

relates how computational tools such as RAPID for wave

making calculations in calm water and SHIPMO for

seakeeping, were used in the preliminary stages before

performing model tests. This in an effort to optimise

and quantify the performance of the hull form.
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An increased public awareness of safety and environmental issues, means

tanker escorting into busy harbours and terminals, is under the spotlight.

MARIN is spearheading a Joint Industry Project (JIP) designed to examine

the new and more demanding role of the tug and it invites the industry to

work together and explore future opportunities.

MARIN spearheads JIP
into future role of the tug
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