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1.a)
What are the Processes that are responsible for the breakdown of the gases. Explain anyone in detail

   b)
Explain the process of electron attachment in insulating gases.

2.a)
Discuss in detail voltage multiplier circuits. 

   b)     Discuss Ripple in cascaded voltage multiplier circuits. 

3.a) 
How is the circuit inductance minimized  and controlled in impulse current generators.











b)
A 8-stage impulse generator has 0.12 PF capacitors rated for 167 KV.  What is its maximum discharging capacity.






   

4.a)
How are damped high frequency oscillations obtained from a tesla coil.

   b)
Explain clearly cascaded voltage multiplier circuits for high voltage generation.

5. a)
Explain the effect of series inductance on switching impulse wave shapes produced.

    b)
Explain with neat diagram triggering of the impulse generator with the CRO.

6.
Write short notes on:


(a)
Faraday Generator
(b)
Magnetic Links
(c)
Hall generator.

7.a)
What is a mixed potential divider?  How is it used for impulse voltage measurements?

   b)
A Co-axial shunt is to be designed to measure an impulse current of 50 KA.  If the band-width of the shunt is to be atleast 10 MHz, and if the voltage drop across the shunt should not exceed 50 V, find the ohmic value of the shunt and its dimensions.

8.a) 
From first principles, derive expressions for the quantities at balance in Schering bridge.







                            

b) 
The lossless standard capacitor used in the high voltage Schering Bridge has a value 100 pF. In a certain measurement, the other arms of the bridge at balance are (i) a resistance of 641 (, and (ii) a capacitance of 0.052 µF in parallel with a resistance of 2500 (. Determine capacitance and loss tangent of the specimen at 50 Hz. 
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1.a)
What is mean free path? Explain its importance.
   b)
Discuss the principle of 


i)
Photoionisation
ii)
Secondary lonisation.
2.a)
Explain a Cockroft - Walton circuit with a schematic Diagram?


 b)      Why is a Cockroft - Walton circuit. Preferred for voltage multiplier circuits


3.a)
Explain the effect of series inductance on switching impulse waveshapes produced.

   b)
Explain with neat diagram triggering of the impulse generator with the CRO . 

4.a)
Describe with a neat sketch, the working of a Van de Graf  generator

   b)
What are the factors that limit maximum voltage applied.

5. a)
Define the front and tail time of an impulse wave? What are the tolerances allowed as per the specifications?

    b)
How is the basic arrangement modified to accommodate the wave time control resistances?

6.
Explain with a neat diagram the Principle of operation of an electrostatic voltmeter.  Discuss its advantages and limitations for high voltage measurements.

7.a)
Give the schematic arrangement of an impulse potential divider with an oscilloscope connected for measuring impulse voltages.  Explain the arrangement used to minimize errors.

     b)
Calculate the correction factors for atmospheric conditions, if the laboratory temperature is 37oC, the atmospheric pressure is 750 mm Hg, and the wet bulb temperature is 27oC.
8.a) 
With the aid of suitable diagrams describe briefly the high voltage Schering bridge for the measurement of capacitance and loss tangent at power frequency.             

b) 
A 76.2 kV, 50 Hz, single phase cable is made up of an insulating material with a permittivity of 4.4 and a loss factor of 0.003. If the diameter of the core is 30 mm and the diameter over the insulation is 45 mm, determine the dielectric loss per unit length of cable. 
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1.a)
Explain in detail electron emission due to photo positive ions and natural atoms.

   b)
Explain various factors which influence breakdown in gases.

2.a)
How are damped high frequency oscillations obtained from a Tesla Coil 

   b)   
Explain clearly cascaded voltage multipliers circuits for High Voltage 

generation    








   
3.a)
Derive an expression for voltage efficiency of single stage impulse generator.  

b)
An impulse current generator has total capacitance of 15 µF, the charging voltage of 125 kv, the circuit inductance 2 mH and the dynamic resistance 1 ohm.  Find the peak current and wave shape of the wave.  

4.a)
Why is a cockroft – Walton circuit preferred for voltage multiplier.

   b)
Explain cockroft – Walton circuit with a schematic diagram.

5. a)
Explain any one method of controlled tripping of impulse generator.

    b)
A 12-stage impulse generator has 0.126(F condensers.  The wave front and wave tail resistances connected are 800 ohms respectively.  If the load condenser is 100pF, find the front and tail times of the impulse wave produced.

6. 
Discuss the construction of a uniform field spark gap and discuss its advantages and disadvantages for high voltage measurements.
7. a)
How do you measure the response of resistance potential divider?

    b)
A generating voltmeter is required to measure voltage between a minimum current of 2 microamperes and maximum current of 35 Microamperes.  Determine the capacitance of the generating voltmeter.  Assume that the speed of the driving synchronous motor is 1500 rpm.

8. a) 
Write a short note on the use of an oscilloscope as a Partial Discharge measuring device.
  

    

b) 
A sheet of bakelite 4.57 mm thick is tested at 50 Hz between electrodes 12.10 cms in diameter. The Schering Bridge employed has a standard compressed air capacitor of 106 pF a non-inductive resistor of 1000/( ohm in parallel with a variable capacitance C and a non-inductive variable resistor R. Balance is obtained with C=0.5 (F and R=260 (. Calculate the p.f. and the permittivity of the sheet.
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1.a)
Describe the current growth phenomenon in a gas subjected to uniform electric fields.

   b)
Explain the experimental set up for the measurement of prebreakdown currents in a gas.

2.a)
Explain clearly the basic principle of operation of an electro static generator 

   b)
Discuss the advantages and limitations of Van de graf generators.   

3.a)
Explain clearly the circuit for producing impulse current waves.  

b)
An impulse current generator is rated for 60 KW sec.  The parameters of the circuit are c=53 µF, L=1.47 µH and the dynamic resistance = 0.0156 ohms.  Determine the peak value of the current.   

4.a)
Explain clearly the basic principle of operation of an electrostatic generator.

   b)
Discuss the advantages and limitations of  vande Graf generator.

5. a)
Give different circuits that produce impulse waves.

    b)
An impulse current generator has a total capacitance of 8 (F.  The charging voltage is 25KV.  If the generator has to give an output current of 10KVA with 8/20(s waveform, calculate (i) circuit inductance (ii) dynamic resistance in the circuit.

6.
Draw Chubb-Fortescue circuit for measurement of peak value of a.c. voltages and discuss its advantages over the other methods. 
7. a)
Draw a simplified equivalent circuit of a resistance potential divider and discuss its step response.

    b)
An absolute electrostatic voltmeter has a movable circular plate 8 c.m in diameter.  If the distance between the plates during the measurement is 4 mm, determine the potential difference when the force of attraction is 0.2 gm. wt.

8.a) 
Outline the significance of type tests, sample tests and routine tests performed on high voltage equipment.



             


  


b) 
Draw a neat diagram of high voltage Schering bridge and derive the necessary condition for the balancing of the bridge.
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