HW#3, EE 653, Spring 2005, Dr. McCalley
Due: Monday February 14, 2005
1. A generating unit is composed of a large number of components, and a failure of any of these components results in an outage of the unit. Assume that there are n components of interest in a generator and that each can fail independently of the others. Further assume that the time to failure of component i can be described by an exponential distribution with parameter λi, i=1,2,…,n. Determine the reliability of the unit, neglecting the possibility that the failed component can be replaced or repaired. 
2. Consider a breaker-and-a-half switching station shown below. The station designer is particularly interested in the reliability of a particular power transmission through the station, which normally enters the station on line 1 and exits on line 5. Since the power transfers are usually large, a high financial penalty accompanies loss of this path. Construct a reliability block diagram of the station components between terminals 1 and 5.
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3. A system of independently operating elements is represented by the bridge network below. The numbers are component reliabilities. Use the delta-star transformation to compute system reliability. Verify your answer using the decomposition approach.
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4. Consider a system represented by the following diagram. Use the tie-set and cut-set methods to estimate the system reliability.
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5. Consider the reliability block diagram shown below. Use the cutset approach to obtain a lower bound on the system reliability, for t=1000 hours. Failure times for all components are exponentially distributed with parameters: 

λ1=1×10-6hr-1, λ2=1×10-5hr-1, λ3=2×10-5hr-1, λ4=λ5=λ6=λ7=λ8=1×10-4hr-1.
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6. A classic question is whether redundancy is better at the system level or the component level. To answer this question, consider the two logic diagrams below, consisting of two #1 components and two #2 components, with each pair having exponentially distributed lifetimes such that λ1=0.0005 hr-1,  and λ1=0.001 hr-1. Develop expressions for the two configurations and plot the reliability as a function of time for t=0 to t=1000 hours.

[image: image5.emf] 

1  

1  

2  

2  

1  

1  

2  

2  

(i)   (ii)  


7. Describe an algorithm for identifying minimal cutsets.
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