
Scenario simulations in design

Detailed wind/wave climatology is now
available from hindcasts. This information
provides an indispensable basis to quantify the
ship performance.  The “scenario simulations”
account for the mutual coherence of wind and
waves, the persistence of their severity and
direction, as well as the master’s reaction on
past, actual and forecasted weather, and ship
behaviour. Using these techniques all events
occurring in the ship day-to-day operation are
accounted for, which gives a much better picture
of the ship performance than the older
methods that were based on the average climate
predictions.

Scenario simulations are being increasingly
applied in design of ships and transports.
After the development of SAFETRANS
package, with a focus on safety of special
trans-ocean transports, applications followed
in design using the Gulliver program. An
important application was the Queen Mary II
performance assessment, (which investigated the
trade-off between high speed (reliability) and
passenger comfort), this technique was used to
investigate the relation between service margin
and reliability of ferries on particular routes.
Other work addressed the feasibility of safe,
short-sea shipping routes with relatively vulne-
rable ships, the frequency and risk of parametric
rolling, the impact of an advanced ride control
system on passenger comfort and the fuel
consumption and reliability of a tanker. 

Present developments in simulation tools aim
to take a more detailed look into fuel
consumption, the complete representation of
the engine and propeller characteristics in off-
design (over-load) situations, the effects of
tidal and global current and the impact of
cumulative delays on cycle reliability.

Challenging opportunity

As a detailed picture of the day-to-day business
of shipping emerges, so does the application
of this powerful method to quantify ship per-
formance for ship designers and owners. 
A challenging opportunity for the shipping
industry!

A cooperative effort that started in 1990 between a group 

of navies and MARIN has culminated in a successful research

venture, which has a multitude of practical applications for

naval ship design and operation. Research has focused on the

dynamics and safety issues surrounding capsizing, in waves

and wind, whether vessels are damaged or intact.

Having identified naval needs the Cooperative Research

Navies (CRNAV) group  decided to focus research efforts for

the period 2003 to 2005 on the following areas: (1) simulation

of extreme motions and capsizing of intact ships, (2) simulation

of dynamics (flooding, motions, capsizing) of damaged ships,

(3) stability safety assessment and design criteria for intact

ships, (4) stability safety assessment and design criteria for

damaged ships and (5) operational guidance and training.

The FREDYN ship motion simulation programme plays a key

role in all of the above areas. Increasingly, the programme is

used as an interactive, generic tool to study the operational

behaviour of ships in waves, because it is one of the first tools

where propulsion, manoeuvring, seakeeping and (where rele-

vant) flooding and capsizing are fully integrated. Recently it

has been coupled to a full bridge simulator.

The CRNAV group interacts closely with the Naval Stability

Standards Working Group and with the Operator Guidance

and Training Working Group. Both naval groups will ensure

that the CRNAV work will lead to practical applications in terms

of sound design and safe operation.
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