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Abstract

In this paper, a single unit system over the redundant systems is considered. The reliability and availability is obtained for a single unit 

system by use of exponential distribution. Exponential distribution is one of the widely used distribution.  The repair activity of the 

system is carried out by a single server. Regenerative point technique is used to find different reliability measures such as MTSF, 

reliability and availability of a single unit.
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plant using Semi-Markov process and Regenerative Point 

Technique. Taj S Z, Rizwan S M, Alkali B M, Harrison D K and 

Taneja G L (2017) analyzed a single machine subsystem of a 

cable plant with 3 types of maintenance for the subsystem.

Hence, in this paper we have confined our study to a single unit 

system with exponential distribution for the evaluation of 

different reliability measures, failure and repair time. To carry 

out the repair activity of a single unit system, a single server is 

there to perform repair activity, where the arrival of the server 

take some time to reach the system. Regenerative point 

technique is used to carried out some important expressions for 

reliability. The behavior of reliability measures like MTSF, 

reliability and availability of a single system is observed for 

different arbitrary values of the parameters along with 

numerical results and graphs.  

1.  INTRODUCTION

While dealing with business and real industrial problem, many 

researchers have frequently used a single unit system and have 

contributed in the field of reliability modeling and analysis. 

Barak A K, Barak M S and Malik S C (2014) checks the 

feasibility of its repair for a totally failed single unit system. It is 

replaced by new one when the repair is not feasible. Bashir R, 

Joorel J P S and Kour R (2016) discussed the inspection policy 

and analyzed the controlled and uncontrolled demand factor for 

a single unit system model. Dhankar A K, Bhardwaj, R K and 

Malik S C (2012)  complete failure of a single unit considered

system either directly from normal mode or via partial failure. 

Numerical results are carried out to find the reliability and 

economic measures. Kumar A, Ram M, Pant S and Kumar A 

(2018) discussed the different failure with standby of an 

industrial based complex systems.  Malhotra R and Taneja G 

(2013) investigated the availability and reliability measures of a 

single unit system depending on demand variation in an 

industry. Malik S C and Kumar A (2010) considered two 

reliability model for a single-unit system with a single server 

and reliability quantities were also derived. Nandal N and Malik 

S C (2019) use gamma distribution to find the reliability and 

availability of a single unit system over the redundant system. 

Nandal N, Grewal A S and Malik S C (2017) evaluated 

reliability measures using Gamma distribution for a single unit 

system. Taj S Z, Rizwan S M, Alkali B M, Harrison D K and 

Taneja G L (2017) carried out reliability measures and 

maintenance practices for a single machine subsystem of a cable 
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2.  SYSTEM DESCRIPTION

System model is shown in Fig. 1 

3.  NOTATIONS

4.  TRANSITION PROBABILITIES AND MEAN

 SOJOURN TIMES

5.  RELIABILITY MEASURES
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5. 3 AVAILABILITY

Table. 2 Reliability and scale parameter

6. NUMERICAL ILLUSTRATIONS
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Fig. 4 Availability Vs Scale parameter                   

7.  CONCLUSIONS

On the basis of results obtained from table and figure in section 
6, the behavior of MTSF, reliability and availability of a single 
unit system is examined. MTSF decreases as the scale 
parameter λ increases. With the increase in scale parameter λ 
and operating time (t), the reliability decreases and on the other 
hand, availability decreases as the scale parameter λ increases 
and increases with the increase of  arrival time and repair rate.
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