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RELIABILITY AND SAFETY ENGINEERING (Electronics and Control Engineering) Max.Marks:80 Answer any FIVE questions All questions carry equal marks ***



b)



2.a) b)



Derive an expression for the PDF of a random variable with the Binomial Distribution. A generation system consists of 5 units of 30 MW each. If the probability of failure of each unit is 0.1, calculate the probability of the system being able to supply a steady demand of 100MW.



Explain the terms Reliability function (R(t)) and Mean Time to Failure (MTTF) of a component and derive the relationship between them. Calculate the MTTF of the component from the data of the life testing of 100 specimens given below. T hours Number of components working



uW



0 1000 1020 1040 1060 1080 1100



0 else where



0 else where



0 else where



Compute the mean and variance of the distributions specified by the following functions. (i) f(x) = 2x for 0 < x  1 = 0 else where (ii) F(x) = 0 for x < 0 = x2 for 0  x  1 = 1 for x > 1 Contd:2



Aj



b)



100 100 75 35 15 5 0



Check whether the following functions can be the probability density functions of a random variable. 1 (i) f(x) = 1 0 < x  1 (ii) f(x) = 2x 0 <  1 (iii) f(x) = ---------- 0 < x  1 2 x
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3.a)
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1.a)
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Time: 3 hours.
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5.a) b)



6.a) b) 7.a) b)



Outline the maintainability program elements with an example of maintainability tasks. Explain maintainability modelling. Discuss maintainability allocation for a system using an example. Outline the concept of failure reporting and correction action systems. Explain what type of data is required to be recorded for each failure. Outline the working of automatic test equipment. What do you understand by Human reliability? Discuss the three main factors of human failure rates in a particular operation. What are the human reliability models? How are human reliability data helpful in diagnosing human performance? Discuss. Write short notes on the following: a) Accelerated life testing b) Reliability demonstration c) Confidence levels.



uW



8.



Define the term ‘Maintainability’ and establish its importance in reliability evaluation. Distinguish between preventive maintenance and correction maintenance. Discuss how they affect the probability and frequency of failure of a repairable system.
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b)



2.a)



b)



Explain briefly the following terms. (i) Probability Density function f(t) (ii) Hazard function h(t) And component has a hazard function given by A component has a hazard function given by h(t) = (1+0.5t)x10-3/hr. Calculate the reliability of the component for a mission time of 1 hour.



or ld



1.a)



Max.Marks:80 Answer any FIVE questions All questions carry equal marks *** Show that under certain conditions, a Binomial Distribution can be approximated by a Poisson Distribution. A sample of 50 items is picked up from a lot with 1% defectives. The lot will be accepted if the number of defectives ion the sample is not above 2. What the probability of acceptance of the lot?



.in



Time: 3 hours.



Describe any two failure distributions commonly used in reliability evaluation. A large number of identical relays have their time to failure following the Weibull Distribution with  = 0.5 and  = 10 years. What is the probability of a relay to be working at the end of 5 years. What is the value of MTTF?



4.a) b)



‘Maintenance action helps to improve the reliability’ – explain. Describe the various methods adopted for improving reliability.



5.a)



State the design aids for maintainability. Explain how these aids an useful in maintainability and availability of a system. Outline the steps for evaluating maintainability by the maintainability demonstration procedure



b)



uW



3.a) b)



Explain sequential reliability testing. Illustrate the concept by giving one example. What is accelerated testing? Use accelerated testing for two models of refrigerators relating the test results with the field results.



7.a)



What is condition monitoring? Briefly describe the effectiveness of different methods of condition based monitoring. What an the different levels of condition monitoring? Explain each of them in details.



nt



6.a) b)



Aj



b)



8.



Write short notes on the following; a) Derating in design (b) Terotechnology (c) Work study method of estimating MTTR ********
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RELIABILITY AND SAFETY ENGINEERING (Electronics and Control Engineering) Max.Marks:80 Answer any FIVE questions All questions carry equal marks ***



b)



2.a) b)



Derive an expression for the PDF of a random variable with the Binomial Distribution. A generation system consists of 5 units of 30 MW each. If the probability of failure of each unit is 0.1, calculate the probability of the system being able to supply a steady demand of 120MW.



Explain the terms Reliability function (R(t)) and Mean Time to Failure (MTTF) of a component and derive the relationship between them. Calculate the MTTF of the component from the data of the life testing of 100 specimens given below. T hours Number of components working



uW



0 1000 1020 1040 1060 1080 1100



0 else where



0 else where



0 else where



Compute the mean and variance of the distributions specified by the following functions. (i) f(x) = x for 0 < x  1 = 0 else where (ii) F(x) = 0 for x < 0 = x2 for 0  x  1 = 1 for x > 1 Contd:2



Aj



b)



100 100 65 40 12 8 0



Check whether the following functions can be the probability density functions of a random variable. 1 (i) f(x) = 1 0 < x  1 (ii) f(x) = 2x 0 <  1 (iii) f(x) = ---------- 0 < x  1 2 x
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Describe different types of maintenance commonly employed Distinguish between preventive maintenance and reliability centered maintenance.



5.a)



Outline the maintainability program elements with an example of maintainability tasks. Explain maintainability modeling. Discuss maintainability allocation for a system using an example.



6.a) b) 7.a) b)



8.



Outline the concept of failure reporting and correction action systems. Explain what type of data is required to be recorded for each failure. Outline the working of automatic test equipment. What do you understand by Human reliability? Discuss the three main factors of human failure rates in a particular operation. What an the human reliability models? How are human reliability data helpful in diagnosing human performance? Discuss.



or ld



b)
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4.a) b)



Write short notes on the following: d) Accelerated life testing e) Reliability demonstration f) Confidence levels.
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b)



2.a)



b)



Explain briefly the following terms. (i) Hazard function h(t) (ii) Reliability Function R(t) And component has a hazard function given by A component has a hazard function given by h(t) = (1+0.4t)x10-3/hr. Calculate the reliability of the component for a mission time of 1 hour.



or ld



1.a)



Max.Marks:80 Answer any FIVE questions All questions carry equal marks *** Show that under certain conditions, a Binomial Distribution can be approximated by a Poisson Distribution. A sample of 50 items is pickeor up from a lot with 1.5% defectives. The lot will be accepted if the number of detectives ion the sample is not above 2. What the probability of acceptance of the lot?



.in



Time: 3 hours.



Describe any two failure distributions commonly used in reliability evaluation. A large number of identical relays have their time to failure following the Weibull Distribution with  = 0.5 and  = 10 years. What is the probability of a relay to be working at the end of 4 years. What is the value of MTTF?



4.a) b)



Describe the various methods adopted for improving reliability. Clarify the role of reliability and maintainability in improving the system effectiveness



5.a)



What do you understand by maintainability. Obtain the relationship between Reliability maintainability and availability. Write a short notes on design considerations for maintainability



b)



uW



3.a) b)



Explain sequential reliability testing. Illustrate the concept by giving one example. What is accelerated testing? Use accelerated testing for two models of airconditioners relating the test results with the field results.



7.a)



What is condition monitoring? Briefly describe the effectiveness of different methods of condition based monitoring. What an the different levels of condition monitoring? Explain each of them in details. Write short notes on the following; a) Derating in design (b) Terotechnology (c) Product safety & liability
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6.a) b)
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