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Reliable propulsion systems
Fault tolerant and high performance Steering, Propulsion and Thruster (SPT) systems 
are important for safe and efficient operation of advanced vessels. Failures related to 
computer and software problems in propulsion systems have lead to incidents with full 
or partial loss of propulsion, and DP or maneuvering problems. To ensure the required 
safety and availability, steering, propulsion and thruster control systems should be 
tested using HIL testing.

Why SPT-HIL testing?
SPT-HIL testing will reduce quality costs for vessels with electrical propulsion and 
thruster systems, and make the building, commissioning and sea trials predictable 
and efficient.

Test scope and simulation scenarios
The SPT-HIL test includes:
•  Functional testing: Verification of steering, propulsion and thruster control functions, 

testing of local thruster control modes, manual control, joystick and emergency stop 
functions, power plant control functions related to power management and black-out 
prevention, as well as alarm and monitoring systems.

•  Failure Mode testing: Testing of steering, propulsion and thruster control system fail 
to safe functions, detection and handling of single and common failure modes. This 
includes network failures, power failures, electric and hydraulic component failures, 
dirty signals, sensor freeze, loss of signals, erroneous network message formats, 
and computer and operator panel failures.

•  Integration testing of power plant, PMS, IAS, DP, joystick, autopilot, and thruster 
control system.

•  Performance testing for normal and extreme operating conditions may be applicable 
for some systems.

Steering, propulsion and thruster control systems are connected to the real-time 
CyberSea Simulator via a Fieldbus network, control network, or hardwired I/O interface. 

Hardware-In-the-Loop (HIL) 
HIL technology is used in testing of 

computer-based control systems. HIL testing 

is accomplished by connecting the target 

computer system to an external HIL 

simulator that emulates the controlled plant 

– ship system or offshore installation – and 

simulates this in realistic operating and 

environmental conditions, varying sea loads, 

and occurrence of equipment failures.

FACTS 

Marine Cybernetics specializes in indepen-

dent HIL testing of control systems for the 

maritime, oil and gas markets.

 

Marine Cybernetics is ISO 9001 certified, 

and delivers HIL testing in compliance with 

DNV’s Standard for Certification of HIL 

testing.  Marine Cybernetics is a member 

of IMCA.
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SPT-HIL
HIL TESTING OF STEERING, PROPULSION AND THRUSTER CONTROL SYSTEMS
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