% Thruster Digital Twin

KONGSBERG Introduction & Motivation

Physical Asset Digital Twin ’Q/

Qudlitydiltered sensordaata: ( ~

On-boaftiEASEIRG

Sensors .
Virtual sensors

f’|||"a|||"a";
oil temT::::er,eRill\:anl'ness Specific load Driveline torque model &
i ure, i J S . _
P Measurement devices & PC data. l Housing model

Sensor data
\ Virtual components
Predicted remaining
useful life

Local database

AT
N |

@ Dashboard
Satellite —

network
connection

Cloud side loT
platform

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information



Test bench

4 ‘”’ e s " ._.‘_“ J‘" ” R
- - B . = v | 4
W 1 To w0
o 1 (P T T i 1 ) f:, 2 I .

Propeller ariékprepeller shaft
Al Aalto-universitetet

H Aalto University




Test bench components
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Virtual sensor

* Definition:
- Computational model that estimates physical quantities
indirectly
* Useful:
*If using physical sensor is difficult;
* Geometrical restrictions or hazardous environment
*As secondary information source;
*\WWhen sensor is broken (for example)




Data driven virtual sensor

* Definition:
*Machine learning model that estimates physical quantities
indirectly

*Requires:
* Training data and test data




Data driven virtual sensor

* Training data: * Test data:
*Simulated thruster

(Sampo Haikonen & Ivar koene)




Data driven virtual sensor
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