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Introduction: 

Reliability tests are intended to find whether a system can operate satisfactorily for a 

specified period of time under prescribed operating conditions. Different types of 

reliability tests are conducted at various stages of the life cycle of a system as 

indicated in the following list: 

 

 

Tests conducted during the design stage: 

At the end of the design stage, prototypes are built and tested to analyze the failure 

modes and reliability of the system. The results of the tests are used to check whether 

the system is behaving as intended. The results are also used to modify or redesign the 

system for improved reliability. 

 

 

Tests conducted during the construction (or manufacturing) stage: 

Before the system is put into service, qualification and acceptance tests are conducted 

to prove that the design standards of reliability are met. In acceptance tests, the system 

are component is tested to determine whether it should be accepted or rejected (on an 

individual unit or lot basis). Based on the results, better quality control methods can 

be used to reduce the defects in construction or manufacture. In qualification tests, the 

system is tested to determine whether it truly qualifies for its intended application. 
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Tests conducted during the operating stage: 

Tests are conducted during the operating stage of the system to find the failure rate 

and reliability of the system. These results are used to verify the reliability analysis 

conducted previously and also to find whether any modifications are needed in the 

design and/or operating procedures to improve the reliability. 

The life of a system can be divided into three phases, based on the failure rate, as 

follows; 

1. Infant-mortality phase (also known as burn-in phase) during which a high 

failure rate is observed due to manufacturing defects. 

2. Operating-life phase during which a constant failure rate is observed due to 

random failures. 

3. Aging or wear-out phase during which a high failure rate is observed due to 

mechanical wear of the components. 

 

 

Objectives of Reliability Tests 

Depending on the objectives, reliability tests can be classisfied into four categories as 

follows: 

1. Longevity tests. The objective is to find the length of the useful life of the 

system has a constant failure rate. 

2. MTBF tests: The objective is to determine the mean time between failures of 

the system. 

3. Operating life tests. The objective is to find the ability of the system to 

perform without failures for a prescribed minimum time period 

4. Reliability margin tests. The objective is to establish the margin of safety 

between the extreme operating conditions of the system. 

 

In this paper, we study reliability test of individual failure data of 11 Kvfeederwith 10 

autoreclosures. The failure times of ten autoreclosures are observed to be as follows. 

 

i 0 1 2 3 4 5 6 7 8 9 10 

Time(min) 0 5 8 25 34 35 39 40 44 50 57 

 

Let the failure times of the components be arranged in an increasing order. The 

cumulative distribution function, F(t), represents the probability of realizing the 

failure time of the component less than or equal to t. Thus, F(ti) denotes the fraction 

of components failed in time tiis F(ti) =  
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The reliability of the component at time t=ti, R(ti) can be expressed as 

R(ti)=1-F(ti)=  

By using a forward-finite difference formula, the probability density function of the 

failure time can be expressed as 

f(t) = =  ; ti≤t≤ti+1 ; i = 1, 2, 3, ……..n-1 

The failure rate or hazard function of the component can be estimated as 

h(t) = =  ; ti≤t≤ti+1 ; i = 1, 2, 3, ……..n-1 

 

Computation of the hazard function from failure data 

 

i ti (min) ti+1-tI F(ti) R(t) f(t) h(t) 

0 0 5 0 1 .02 0.02 

1 5 3 0.1 0.9 0.03 0.0333 

2 8 17 0.2 0.8 0.00588 0.00735 

3 25 9 0.3 0.7 0.0111 0.015857 

4 34 1 0.4 0.6 0.1 0.1666 

5 35 4 0.5 0.5 0.025 0.05 

6 39 1 0.6 0.4 0.1 0.25 

7 40 4 0.7 0.3 0.025 0.08333 

8 44 6 0.8 0.2 0.0166 0.083 

9 50 7 0.9 0.1 0.01428 0.1428 

10 57 - 1 0 - - 
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Conclusion: 

The length of 11 KV feeder, location of autoreclusures, type of faults, design and 

selection of switchgear equipment and performance of equipments plays an important 

role to improve the reliability of power system. The hazard function technics can be 

utilized to study the power system reliability. 
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