
Exercise 5 
 

1. Derive the probability that the insulation structure will pass the 15/2 test (2 flashovers in 15 

impulses). What is the probability with 125 kV test voltage when 50% breakdown voltage is 

130 kV and standard deviation of breakdown is 3 %. 

 

 

2. In order to determine an insulator’s 50% breakdown voltage, a series of tests were conducted 

where voltage was increased steadily from 200 kV until breakdown occurred. The following 

breakdown values were obtained (in kV): 478, 487, 503, 499, 481, 518, 530, 512, 495, 480, 

471, 535, 505, 507, 491, 498, 506, 521, 482, 493. Determine the insulator’s 50% breakdown 

voltage and its standard deviation using the probability sheet. Also, calculate the mean and 

experimental standard deviation using the measured data. 

 

 

3. For the purchase of a 123 kV air insulating device, the impulse test voltage was set according 

to IEC as 450 kV. According to IEC, a 450 kV test voltage for an impulse voltage test 

correlates to 10 % breakdown probability. Acceptance testing was conducted using up and 

down method. The test produces the following document (x = breakdown, o = no breakdown): 
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Withstand strength is assumed to follow normal distribution when standard deviation %3=σ . 

Did the device pass the test? 

 

Hint: Respective breakdown voltage Up for breakdown probability p can be estimated using 

the mean and standard deviation according to the following table.  

 

σkUU p −= 50  

 

p/% 50 15,9 10 2,3 0,13 

k 0 1 1,3 2,0 3,0 

 

 

 

 

 

 

 



 

 
The table shows (0,1) normal distribution function: 

 
 

=Φ ˆ)(λ probability that (0,1) distributed random value falls within λλ...− . 

 

),( σµ normal and (0,1) normal random value is correlated as: 
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where x =̂  ),( σµ distribution random value. 


