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B.E. (Electrical Engineering (Electronics & Power)) Seventh Semester (C.B.S.) 
High Voltage Engineering 

 
P. Pages :  3 NIR/KW/18/3549 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data whenever necessary. 

 10. Illustrate your answers whenever necessary with the help of neat sketches. 

 11. Use of non programmable calculator is permitted. 

 

    

1. a) What is first ionization and second ionization coefficient? Also give the limitations of 

Townsend's theory. 

 

6 

 b) An air bubble of 0.5mm thickness is embedded in a solid insulation of 1.0cm having a 

relative dielectric strength constant of 3.0. The voltage applied across the specimen is 30.0 

kV (RMS) of 50 Hz. Will the internal discharge occur in air bubble? If yes calculate the 

voltage at which internal discharge occur if the breakdown strength of air is 30 kV (peak) 

per cm. 

 

7 

  OR 

 

 

2. a) What is the significance of breakdown of electronegative gases. Explain breakdown 

process in these gases. 

 

6 

 b) What are the desirable properties of transformer oil? Enumerate the impurities which get 

added in this oil during use. Explain purification process for the oil against these 

impurities. 

 

7 

3. a) What are the mechanism by which lightning strokes develop and induce overvoltage's on 

overhead power lines? 

  

6 

 b) A transmission line has a resistance of 15  and inductance of 30mH. Compute the surge 

voltage to which tower top is subjected if lightning stroke current is 35 kA. Compute the 

percentage reduction in overvoltage if tower resistance is reduce to 5 . Draw the 

equivalent circuit to explain the above phenomenon and waveform of lightning stroke. 

 

7 

  OR 

 

 

4. a) Explain clearly how rating of a lightning arrester is selected. What is the best location of a 

lightning arrester and why? 

 

7 

 b) Write short notes on 

i) Protection of overhead line by ground wire. 

ii) Control of over voltage due to switching. 

6 
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5. a) Explain the behavior of travelling waves with voltages and current waveform for open 

ended transmission line. 

 

7 

 b) An underground cable of inductance 0.189 mH/Km and of capacitance 0.3  F/ Km is 

connected to an overhead line having an inductance of 1.26 mH/Km and capacitance of 

0.009  F/Km. Calculate the transmitted and reflected voltage and current waves at the 

junction if a surge of 200 kV travels to the junction. 

i) Along the cable and  ii) along the overhead line. 

  

7 

  OR 

 

 

6. a) What is Bewley's Lattice diagram? Explain its application. 

 

7 

 b) What is meant by insulation co-ordination? Explain the terms 'BIL' & 'SIL'. 

 

7 

7. a) Why is a Cockcroft-walton multiplier circuit preferred for high voltage circuits? Explain 

its working with a schematic diagram. 

  

7 

 b) An impulse generator has eight stages with each condenser rated for 0.16   F and 125 kV. 

The load capacitor available is 1000 pF. Find the series resistance and the damping 

resistance needed to produce 1.2/ 50   sec impulse wave. What is the maximum output 

voltage of the generator, if the charging voltage is 120 kV? 

 

7 

  OR 

 

 

8. a) Give the Marx circuit arrangement for multistage impulse generators. What are the 

different components of an multistage impulse generator. 

 

7 

 b) Determine the ripple voltage and regulation of a 10 stage Cockcroft Walton type dc 

voltage multiplier circuit having a stage capacitance = 0.01  F, Supply voltage = 100 kV 

at a frequency of 400 Hz and load current = 10 A. Also find the optimum number of 

stages for minimum regulation or voltage drop. 

 

7 

9. a) Explain the principle, construction and working of generating voltmeter. Enumerate its 

advantages and limitations. 

 

7 

 b) A generating voltmeter is required to measure voltage between 15 kV to 250 kV. If the 

indicating meter reads a minimum current of 2 A and maximum of 35 A, determine 

the capacitance of the generating voltmeter. Assume the speed of driving synchronous 

motor to be 1500 rpm. 

 

6 

  OR 

 

 

10. a) Give the basic circuit for measuring the peak values of AC voltage and impulse voltage. 

What is the difference in measurement technique in both cases? 

 

7 

 b) A peak reading voltmeter is required to measure voltage up to 150 kV. The peak voltmeter 

uses an RC circuit a micro-ammeter and a capacitance potential divider. The potential 

divider has a ratio of 1200: 1 and the micro ammeter can read up to 10 A. Determine the 

value of R & C if the time constant of RC is 8 sec. 

 

 

6 
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11. a) Explain the method of impulse testing of high voltage transformer. 

 

7 

 b) A 20 kV, 50 Hz Schering Bridge has a standard capacitance of 106  F. In a test on backlite 

sheet balance was obtained with a capacitance of 0.35 mF in parallel with a non inductive 

resistance of 318 . The non inductive resistance in the remaining arm of the bridge being 

130 . Determine pf and the equivalent parallel resistance and capacitance of the test 

specimen. 

 

6 

  OR 

 

 

12. a) What are different high voltage test performed on insulators. Explain in detail. 

   

7 

 b) Write short notes on any two:- 

i) Testing of high voltage AC circuit breakers. 

ii) Testing of cables. 

iii) Testing of surge diverters. 

 

6 

  ************  
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