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Background
Passenger ships — World fleet statistics
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Background
Stability
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Q] Background
SOLAS Regulation 11-1/22.4

“Certain watertight doors may be permitted to remain open
during navigation only if considered absolutely necessary
that is, being open is determined essential to the safe and
effective operation of the ship's machinery or to permit
passengers normally unrestricted access throughout the
passenger area. Such determination shall be made by the
Administration only after careful consideration  of the impact
on ship operations and survivability . A watertight door
permitted to remain thus open shall be clearly indicated in the
ship's stability information and shall always be ready to be
Immediately closed .”



Background

s—= [hings happen very fast and ... irreversibly!

Sea Diamond, 2007

Costa Concordia, 2012



Q] Background

Societal perception

It is unbelievable... that this should happen
to a 215t Century ship

Simon Calder, Travel Editor, Independent

http://www.bbc.co.uk/news/world-europe-16560617




In order to study the behaviour
of the damaged ship in waves a
detailed model is necessary.

Through time-domain
simulations we get information
about ship movements and flood
water mass and location as well
as floating position and ship
dynamics.

The process can be verified and
enhanced by physical
experimenting .
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Uncertainty quantification
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Application

“'-d

[

 New paradigm for safe operation

o Vulnerability — The probability of capsizing in 3 hours
for given damage and sea state conditions

0 Vlog — monitoring of vulnerability variation in parallel
to ship operation

 New functionality for damage assessment

0 Rapid detection of damage extent via a network of
Sensors

 New critical decision-support
o Abandon ship / Stay onboard



1IStand
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Controls
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1IStand
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Life Cycle Management
w—= Design + Training + Measurable audit
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Median Vulnerahility [%]

|7 weeks field testing [

14590 reduction in vulnerability
achieved (median values)!




Future potentials
SafeSeaNET

Delazevent
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Q)] Future potentials

+—= Complementing AlS, LRIT, etc.
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S communication requirements
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Inexpensive and
reliable communication
Data transfer

| -:1- \ Offshore

= Data Buoy Platform




Displacement, Heel,
Trim, Tank Loads etc
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