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Q.CODE : HB100 
Answer Question No.1 which is compulsory and any FIVE from the rest. 

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions : (2 x 10) 

 a) Explain why electronegative gas has high breakdown value?  
 b) What are the factors depends upon the breakdown strength of liquid dielectrics?  
 c) What is the critical threshold distance for sustained for sustained discharge if 

α = 2.43 / cm &γ = 6.823 × 10-4? 
 

 d) Where the voltage stabilizers used for regulating high DC voltages?  
 e) What for Tesla coil is used?  
 f) What is peak to peak ripple?  
 g) What is the critical threshold distance for sustained discharge if α = 2.43/cm &γ 

= 6.823 × 10 -4? 
 

 h) What is the breakdown criterion in a uniform field electrode gap?  
 i) A 16- stage impulse voltage generator has stage capacitance of 0.125 µF & a 

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

 j) What is the surge impedance of a measuring cable with its resistance 
neglected, Cg  is (if L & C are inductance & capacitance of cable per unit lamp ? 

 

    
Q2 a) An impulse current generator is rated for 60 kW seconds . The parameters of 

the circuit are C = 53 ߤF  , L = 1.47 ߤH & 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. 

(5) 

 b) Obtain the value of α assuming that it follows exponential function with constant 
A=15 and B=360 with  E/p=150V/cm-torr. If the secondary ionization coefficient 
γ =10^-4. Calculate the minimum pd values and minimum breakdown voltage? 

(5) 

    
Q3 a) How is a compensated dc potential divider used to measure the dc voltage in 

HVDC systems? 
(5) 

 b) The HV arm of an R-C , divider has 15 numbers of 120 ohms resistors with a 20 
pF capacitor to ground from each of the junction points. The LV arm resistance 
is 5 ohms . Determine the capacitance needed in the LV arm for correct 
compensation. 

(5) 

    
Q4 a) Why is synthetic testing advantageous over the other testing methods  for short 

circuit tests? Give the layout for synthetic testing. 
(5) 

 b) A co-axial shunt has the following dimensions length = 10 cm , radius of 
resistive tube 2.5 cm , thickness = 0.2 mm & ߩ = 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. 
 

(5) 
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Q5 a) 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 ߤA & 
maximum current of 25 ߤA , what should the capacitance of the generating 
voltmeter be ? 

(5) 

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

(5) 

    
Q6  What are the usual sources of errors in measuring high impulse voltages by 

resistance potential divider? How are they eliminated? An impulse resistance 
divider has a high voltage arm with a 5000 ohm resistance and the LV arm with 
a 5 ohm resistance. If the oscilloscope is connected to the secondary arm 
through a cable of surge impedance 75 ohm. Determine the terminating 
resistance and effective voltage ratio. 

(10) 

    
Q7  A coaxial shunt is to be designed to measure an impulse current of 50 kA. If the 

bandwidth of the shunt is to be at least 10MHz & if the voltage drop across the 
shunt should not exceed 50V , find the ohmic value of the shunt & its 
dimensions. 

(10) 

    
Q8  Write short Notes on any TWO : (5 x 2) 

 a) Importance of RIV measurements for EHV power apparatus   
 b) Resonant transformer and  it’s  advantages  
 c) Methods of Bushing testing  
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