Testing and verification of ship systems

Supporting vessel electrification in the FLEXSHIP project
Edward Sciberras — Damen RD&l
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research and innovation programme under grant agreement N2 101095863.
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P Verification and Validation

FLEXSHIP  The development process

Requirements Acceptance trials
' > System testing
analysis

System Topology ¢ ~

Simulation testing
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Why relevant?

FLEXSHIP
Factory Acceptance Tests Ship Acceptance Trials
* Test of complete subsystem at manufacturer * Test of complete ship and systems
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FLEXSHIP

Specifications Interfacing with
other systems

Design and Acceptance Onboard

manufacturing test installation Commissioning

Delivery
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Integration testing

* Allows systems of systems to be tested
together

Z
=
=
=
=

e Multiple suppliers typically involved!
* Focus on interfaces and functional testing

* Actual components are not in same place
or don’t exist yet!
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“exenp  INtEgration testing

HIL testing Reduced scale testing

* Main focus to test automation system * Main focus for components
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HIL testing

e Tests control systems on actual hardware

* Test system interfaces before system is
built!

Operator

System under test

PMS

Hardware

* Interfacing between multiple subsystem
suppliers

 Done in the comfort of the office
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Thruster PrOpL.,I|SIOn DC/DC BMS AVR Engine
control drive converter control
Thruster + Motor Batteries Generator
Ship model
Digital Twin

Softwarg
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~ evenp REAUCeEd scale testing

* Focus on components

* Real Hardware + Real Power
* Importance of scaling for representation

* Representative component is needed

* Harder to perform earlier stage

Corporate presentation
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The Damen elLab
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“evenp  Verification in Flexship
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than on ship

e Feshipsimem |
i feduced scale Verify operation of developed
| Eus modular system
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Water cooling
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Thanks for your attention!
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