
Modern vessels and rigs are equipped with sophisticated data systems 
required for the functioning of the vessel as a whole.  At the heart of these 
systems are computer control systems running complex software. This 
software is critical for the safety and effi ciency of the operations. Hardware 
and software components must work as one integrated system to ensure 
safety and performance. Integration HIL testing includes two or more 
control systems and their interfaces.

WHY DO WE  TEST?
The control system’s software from several suppliers must work 
simultaneously together as an integrated system to achieve safety 
and operational performance

• Importance of the coordination between functions amongst several 
systems.

• Decisions taken from one system may be dependent on the actions 
 of another system. 
• Control systems can have different defi nitions of signal units, 
 scaling and philosophy. 
• Detection of hidden software errors, confi guration parameters and 

design fl aws.

The scope of Integration-HIL testing from Marine Cybernetics is the 
functionality and integration of the tested control systems according to 
rules and regulations.
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RELEVANT SYSTEM CANDIDATES FOR 
INTEGRATION TESTING
Any system with connections and dependencies 
between different control systems is a candidate for 
integration testing. Some control systems are more 
tightly integrated than others, such as DP/Power 
management system/thrust control systems and drill 
floor/well/ BOP control systems. Power management 
system (PMS) is important for many other systems 
and integration testing for PMS and large power 
consumers should be included.

HOW DO WE  TEST
HIL testing is accomplished by connecting the  
control systems (which are the target of the  
integration testing) to a real-time simulator  
(Cybersea HIL Simulator). The Cybersea Simulator 
represents the vessel/rig, as well as its systems and 
environment. 
The Cybersea HIL simulator responds to commands 
from the target control systems, and feedback from 
sensors and actuators to the control systems are 
simulated in a realistic manner according to unit 
specific equipment.  The different control systems are 
connected together and respond as they would in 
real operations onboard the vessel or rig. This  
allows all testing to be carried out systematically in  
a controlled environment. 

The control systems may be tested either in a test 
setup at a vendor location or in a virtual test bed in 
a HIL test lab. Test labs are equipped with necessary 
hardware including a control station, PLC with IO, 
sensors and similar. These are connected and  
commissioned as they would onboard the vessel  
or rig.

LIFE-CYCLE SERVICES
Since the test does not need to be performed 
onboard the vessel, the test laboratory established 
during the project may be used to provide life-cycle 
services for each control system and their integration 
as well. Tests are performed during different phases 
of the following: 

• Software testing is performed early with an objec-
tive to ensure that the control system software is 
ready and verified as extensively as possible before 
the start of commissioning and trials. Most findings 
from this initial testing should be solved and closed 
during a software re-test.

• Software updates and patches may be thoroughly 
tested in a controlled environment before installed 
on the vessel or rig, verifying that updates are 
according to specification and do not introduce 
unexpected problems in the integration with other 
systems. 

• Trouble-shooting can be tested at the HIL test lab in 
order to identify the cause of the problem.
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