
 

 

1.  
a) The system consists of the following fault containment regions: S1+PM1, 

S2+PM2, A, and each communication bus. Thus, in total we have 5 fault con-
tainment regions. 

b) We obtain the following reliability block diagram: 

 

 
Let ܴ௦  denote the reliability of a processor/sensor pair and ܴଶ௦ the reliability of 
the processor/sensor-subsystem. Let ܴ denote the reliability of the actuator and 
ܴ௦௬௦ the reliability of the node. We then obtain: 
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c) The processor/sensor subsystem is modelled using the following Markov model: 

 

From the Markov model, we obtain the following transition rate matrix 

ܳ ൌ 
െ2ሺߣ  ௦ሻߣ ߣ2  ௦ሺ1ߣ  ܿሻ ௦ሺ1ߣ െ ܿሻ

0 െሺߣ  ௦ሻߣ ߣ  ௦ߣ
0 0 0

 

and the following system of differential equations 
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We also know that 

ܲሺ0ሻ ൌ  ሾ1 0 0ሿ 

The equation system is solved using the Laplace transform. 
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We denote the reliability of the processor/sensor subsystem ܴଶ௦. 
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The reliability of the FTU is 

ܴ௦௬௦ሺݐሻ ൌ  ܴଶ௦ሺݐሻ ڄ ܴሺݐሻ. 
  

  



 

 

2. We use the following Markov chain model for the FTU: 
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a) Steady-state probability for a non-covered fault: 
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b) Steady-state probability that both nodes function correctly: 
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c) The steady-state availability of the FTU is 
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3. The cold standby system can be described using the following GSPN model. 

 


