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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) What will be the breakdown voltage of a spark gap in a gas at pr =760 torr at 25°C if   

A = 15/cm , B = 360/cm , d= 1mm &훾 = 1.5 × 10-4 ? 
 

 b) What do you mean by time lag for Breakdown?  
 c) Where the voltage stabilizers used for regulating high DC voltages?  
 d) What are the main factors that affect the sparkover voltage of sphere gap?  
 e) What are the various high voltage test done on bushing?  
 f) What is the necessity of measurement of RIV?  
 g) What is the physical significance of 훾(푒 − 1)?  
 h) A 16- stage impulse voltage generator has stage capacitance of 0.125 휇F & a charging 

voltage of 200KV. What is the energy rating in KJ ? 
 

 i) What is the approximate value of time to front in an impulse voltage generator?  
 j) For a 1 cm gap in air at 760 mm & 20° C temperature , What will be the Breakdown 

voltage ? 
 

    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) What is Paschen’s Law? How do you account for minimum voltage for breakdown 

under a given ‘p X d’ condition? 
 

 b) If the breakdown voltage of two parallel plates with gap separation of 0.1 cm is 4.5 kV 
at atmospheric pressure of 760 torr & temperature 25° C, Find the value of  ? (Take A 
= 15/ cm , B = 360/ cm)? 

 

 c) Describe with neat sketch the working of Van de Graaff generator. What are the factors 
that limit the maximum voltage obtained? 

 

 d) What is the principle of operation of a resonant transformer? How is it advantageous 
over the cascade connected transformers? 

 

 e) An impulse current generator is rated for 60 kW seconds. The parameters of the circuit 
are C = 53 휇F  , L = 1.47 휇H & the dynamic resistance = 0.0156 ohm . Determine the 
peak value of the of the current & time-to-front & the time-to-tail of the current 
waveform. 

 

 f) A generating voltmeter has to be designed so that it can have a range from 20 to 200 
kv dc if the indicating meter reads a minimum current of 2 휇A & maximum current of 25 
휇A , what should the capacitance of the generating voltmeter be ? 

 

 g) Define Townsend`s first  & second ionization coefficients. How is the condition for 
breakdown obtained in a Townsend discharge? 

 

 h) What is a mixed potential divider ? How is it used for impulse voltage measurements?  
 i) A co-axial shunt has the following dimensions length = 10 cm , radius of resistive tube 

2.5 cm , thickness = 0.2 mm &휌 = resistivity =50 × 10 -6 Ω cm . Determine the 
resistance , inductance & band width of the shunt . What will be the voltage drop 
across the shunt if 10 KA peak current passes through it. 
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 j) Explain the partial discharge tests on high voltage cables. How is a fault in the 
insulation located in this test. 

 

 k) An 8-stage impulse generator has 1.2휇F capacitors rated for 167kv . What is its 
maximum discharge energy? If it has to produce a 1/50 휇s waveform across a load 
capacitor of 15,000 pF , Find the values if the wave front  & wave tail resistances? 

 

 l) Why is synthetic testing advantageous over the other testing methods  for short circuit 
tests? Give the layout for synthetic testing. 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  A 100 KVA , 400 V / 250 kV testing transformer has 8% leakage reactance & 2% 
resistance on 100 KVA base. A cable has to be tested at 500 kv using the above 
transformer as a resonant transformer at 50 HZ . If the charging current of the cable at 
500 kV  is 0.4A , Find the series inductance required . Assume 2% resistance for the 
inductor  to be used  & the connecting leads . Neglect dielectric loss of the cable. What 
will be the input voltage to the transformer? 

(16) 

    
Q4  What is a Tesla coil? How are damped high frequency oscillations obtained from a 

Tesla coil? A Tesla coil has a primary winding rated for 10 kV. If L1 , L 2 & coefficient of 
coupling K are 10 mH , 200 mH , & 0.6 respectively find the peak value of the output 
voltage if the capacitance in the primary side is  2.0휇F & that on the secondary side is 
1 nF . Neglect the winding resistance. Find also the highest resonant frequency 
produced with rated voltage applied. 

(16) 

    
Q5 a) A 6.6 kV/ 350 kV , 350 kVA , 50 HZ testing transformer when tested had the following 

observations : a.) No load voltage rise on HV side was 1% more than the rated value 
when 6.6 kV was applied on the primary side. (B.) The rated short circuit current was 
obtained on HV side when shorted with 8% rated voltage on primary side. Calculate  
(a) self capacitance of transformer along with its hv side bushing , & (b) leakage 
reactance neglecting resistance. 

(8) 

 b) Explain the terms :  (a) Withstand voltage , (b) Flashover Voltage , (c) 50 % flash over 
voltage & (d) wet & dry power frequency tests as referred to high voltage testing. 

(8) 

    
Q6 a) What are the anode & the cathode streamers? Explain the mechanism of their 

formation & development leading to breakdown. 
(8) 

 b) How is a compensated dc potential divider used to measure the dc voltage in HVDC 
systems? 

(8) 
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