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System Philosophy

Goal: Method:

Establishing operational limitations based on Real time presentation of loads and
measurements rather than rule based limitations accelerations to the operators, along with data
and estimated sea states storage and post processing to document that

Improve regularity by increasing the range of the measurement approach is acceptable.

conditions that are deemed acceptable for
operation

2.2.2 Upon agreement, the vertical design acceleration may be documented by direct calculations, model
tests or full-scale measurements. For SWATH and craft with foil-assisted hull, accelerations shall normally be
determined in accordance with direct methods.
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System Design
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The system consists of the following main
components:

e Graphical user interface (GUI) on the bridge.

* Fiber optic strain sensors placed at key
positions on the hull for measuring loads/strain
due to hull girder bending.

PC % Interface to:GPS

UPS

e Atri-axial accelerometer placed near the center
of gravity to measure the vertical and horizontal
accelerations. Sensors Measurement Wheel house

e A Vegapuls Radar to measure the gap between
the wet deck and the incident waves.
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Sensor Array and Data Processing

Global loads are found from a vector of
measured strains and a matrix with response
factors from structural analysis (FE-model).
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Commissioning and Test
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Graphical User Interface
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Data Analysis

e Operational
information

e Accelerations
 Wave Profile
 Global loads
e Slamming
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Data Analysis — Accelerations

Vertical: Horizontal:

Measured accelerations vs DNV accelerations Horizontal accelerations above warning level (a,, > 0.2g
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Data Analysis — Wave Profile

Peak over threshold analysis(wp > 1.60 m ABL)
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Data Analysis — Combinations of Speed and Wave Height

DNV speed vs wave height limit @ A= 154¢
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Data Analysis — Global Loads
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Data Analysis — Slamming

Peak over threshold analysis (BT# < -150p¢).
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Conclusions

|,v~" Leaner, faster and cheaper vessel

\/ Increased regularity

v= better tool to ensure operation within the design limits than the operation envelope given in the class certificate
A allows establishing predictive models for the limiting parameters, providing a pre-warning of load exceedance risk during operations
ey the digital twin allows detailed analysis of any future load exceedance events, providing indications of when and where to inspect for
E possible damages, potentially reducing inspection and maintenance cost while increasing the overall safety and integrity of the

""" structure
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Other Ideas for Application
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Thank you for your attention!
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