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All questions carry equal marks
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1. a)    
Write a brief note on continuous and discrete random variables.       

    b)
If a random   variable   has the probability density

                                       

                    f(x)
=      
     2  e–2x  for x > 0

                                                     0    for x < 0      


Find  the  probabilities  that  it  will take  on  a  value 

            i)   
Between  1  and  3   



ii)
Greater  than  0.5




2. a)  
In a large system the average number of cable faults per year per 10km of cable is 
0.5.For  a specified piece of cable 10km long ,evaluate the probabilities of 
0,1,2etc,  faults occurring in 


         
i)
20 year period   



ii)
A 40 year period.

   b) 
A product is claimed to be 90% free of defects. What is the expected value and 
standard deviation of the number of defects in a sample of 4?


3. a) 
A series system has identical components each having a reliability of 0.998 what 
is the maximum number of components that can be allowed if the minimum 
system reliability is to be 0.9.

    b) 
Consider the reliability logic diagram shown in fig. System success requires at 
least one path of subsystem 1 and at least two paths of subsystem 2 to be working. 


Evaluate the reliability of the system if the reliability of the components 1 to 6 is 


0.9, of component 7 is 0.99 and of components 8-10 is 0.85 respectively. How   
many of these systems must be connected in parallel to achieve a reliability of 
0.999. 
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4. a)
Evaluate reliability of the system shown in figure. Using conditional probability 
approach, if each component has a probability of success of 0.8.





f


3


e


a

 s(1)
c
2    t


b
d


4

     b) 
For the figure given above, evaluate the reliability of the system using Cut set 
method.

5.
Write short notes on:

i) Two level representation of the daily load.

ii) Sequential addition method

iii) Combined generation capacity model.

6.   
A generating station has three generators 2 rated for 15 MW and the third one for 25 MW. The failure and repair rates of each unit are 0.35 failures/year and 0.65 repairs per year. Obtain the state space diagram and mark the various transitional rates. Hence evaluate the cumulative probability and cumulative frequencies of  various combined states.

7. a)
Explain how the failure probability and failure frequency are calculated given the 
system and load models.

     b)
For a 3-state device, deduce the expression for the reliability of a low-level 
redundant system. 

8. a)
Explain the reliability is evaluated due to circuit breakers failures to operate and 
false breaker operations in radial distribution network using state space modal.

    b)
Describe the factors affecting the emergency assistance available through the 
interconnections.
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1. a)   
Write  a  brief  note  on  probability  distribution  of  continuous random           
variables.





    b)
If  the .probability  density  of  a  random  variable  is  given  by

                 



f(x)
=       
Kx3   0<x<1

                                 

0  else where


Find  the  value  of   K  and  the  probability  that  the  random variable

           
Takes on a value.

i) between  ¼  and ¾   

ii) greater than 2/3.


2. a) 
If the probability is 0.40 that steam will condense in a thin-walled aluminum tube 
at 10atm  pressure, use the formula for binomial distribution to  find the 
probability.







   b) 
A shows that a computer firm answers 70% of all inquiries within 6 days. Find 
the probabilities that the firm will answer 0, 1, 2 ----- or 10 of 10 inquiries within 
6 days.

3. a) 
Explain the basic configuration of stand by redundant system.

    b) 
Consider the system shown in fig. Evaluate the system reliability if RA=0.9,

RB given A has failed is 0.96, RC= 0.99, RD=0.8 and the switch has a       probability of failing to change over of 0.08 and switch has an operating       reliability of 0.98.
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4. a)    
Explain how cut sets are used for evaluation of symbolic unreliability 
expression?

b) Evaluate the symbolic unreliability expression of the system using cutest method for the network shown in figure and hence evaluate the unreliability of the system if each component has a probability of failure of 0.2.
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5.  a)
Explain the 2-stage model for the generating system and deduce expressions for availability and unavailability.





     

    b) 
Explain the four state model for the planning studies of generating system and hence develop the expressions for conditional forced outage rate.

6. a) 
Explain what is meant by operating reserve? Explain how rapid start and hot  

       
reserve units are modeled with the help of various state models?         

    b)  
Explain how loss of energy indices are computed for generation system reliability

analysis. 

7. a)
Explain the MARKOV analysis for the state space dependent systems.

    b)
Derive the probability and frequency of failure expression using two weather models using the state space model.

8. a)
What is preventive maintenance and deduce the expression for the probability and 
mean time of maintenance of exponential maintenance time.

    b)
Write notes on failure modes of Circuit Breaker.
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1. a)  
Explain  the classification  of  “Random  variables”  by  giving   suitable


examples and write down expressions  for  corresponding  probability 
distribution  functions.








    b)
If the distribution function of a random variable is given by

                           



F(X)
=

1-4/x2   for x >2  

                                             

0   for  x < 2


 Find the probabilities that this random variable will take on a value  

i) Less than 3. 


ii)
Between 4  and  5.

2. a) 
Use the Poisson distribution to approximate the binomial probability 


b( 3; 100, 0.03 ) .









   b) 
Use the formulas defining µ and σ2 to show that the mean and the variance of the 
Poisson distribution are both equal to λ.






3. a) 
The system shown in fig. is made of 10 components. Components 3,4,5 are not 
identical and it is fully redundant configuration. Components 8,9,10 are identical 
and at least two of these must function for the system success. Develop the 
expression for the system reliability , and hence evaluate the probability of 
success of each component is 0.8
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    b) 
A parallel system has 10 identical components having a reliability of 0.6. What  

is the minimum number of components required if the system reliability must 


be 0.96.
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4. a)
Explain the principle of decomposition in evaluation of network reliability / 
unreliability of networks.


    b) 
Derive the symbolic reliability expression of the system shown in figure using 
conditional probability approach and hence find the reliability of the system if 
each component has a probability of success of 0.9.






5. a) 
Explain various types of load curves that are represented in combined generation load model.










b) Explain how the recursive equation is developed for computing cumulative          probabilities when unit is added/removed.

6. a) 
Explain what is meant by outage replacement rate.


b) Explain what is meant by ‘area risk curves’.





c) Explain how rapid start units are modeled. Develop the state space model and write the stochastic transitional probability matrix for the same.

7. 
Consider a system of two independent parallel transmission circuits A and B 


with the respective current capabilities CA   and CB .Draw the conventional state 
diagram and load flow study is performed by inspection and obtain the failure 
probability Pf and failure possibility ff.

8. a)
Explain how reliability is evaluated due to circuit breaker due to circuit breaker 
failures to operate and false breaker distribution in a radial distribution system 
using the state space.

    b)
Describe the factors affecting the emergency assistance available through the 
interconnections.
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1. a)  
Define  the expected value of a random variable  x  when 


i) 
x is discrete  and

            ii) 
x  is continuous.


    b) 
Let  x be the random variable that denotes  life in hours of a certain electronic  
device. The probability density function is 

                

                    f(x) =        2000/x3,  x>100

                                      0  ,   else where


Find the expected life of this device.

2. a) 
Use the Poisson distribution to approximate the binomial probability 


b( 2; 100,0.02).








   b) 
Suppose that the life time of a certain kind of an emergency backup battery 


( in hours) is a random variable x having weibull distribution with α = 0.1 


and β = 0.5. Find 


i)
Mean life time of these batteries 


ii)
The probability that such a battery will last more than 300 hours.

3. a) 
Derive a general expression for symbolic reliability for a series- parallel system 
shown in fig.
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Hence evaluate the system reliability the probability of success of each      
component is 0.8.

    b) 
A system component has a reliability of 0.7. Evaluate the effect on the overall 
system reliability of increasing the number of these components connected in 
parallel one by one and compute the % increase on reliability. If the overall 


reliability of the system were to be 0.95, how many numbers of components must 
be connected in parallel.
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4. a)
Explain how paths are used for evaluation of system reliability.

    

    b) 
In the system shown in figure, system success requires that at least one path 
must be available. Write an expression for the reliability of this system. If all the 
components have a reliability of 0.9, what is the system reliability?
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5. 
A generating station consists of three generating units two of 40 MW each and one of 80 MW. Develop the combined generation capacity model and hence obtain the cumulative probability and cumulative frequency of the system if each unit has a forced outage rate of 0.l.

6. a) 
Explain the static reserve and spinning reserve of generating systems with a   given demand and installed capacity.



    b) 
Explain sequential addition method and removal method of computing             cumulative probabilities.

7. 
Derive the reliability function for the case of 3 component standby system in 


which the standby units have a differential failures( (s ) than the active unit. What 
is the MTTF. Assume that there are no switching failures and no failures while in 
standby.

8. a)
Find the minimum number of redundant components each having reliability  
necessary to achieve a system reliability of 0.95. There is a common mode failure 
probability of 0.03.

    b)
Derive the expression for the MTTF for the load sharing system as defined.
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