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1.a)
Describe how vaccum breakdown is different from normal breakdown of gas.
   b)
Mention the various mechanisms of vaccum breakdown.

2.a)
State and explain Paschen’s law.  Derive the expression for minimum voltage for breakdown and (pd) min.

   b)
If A=15, B=360 and 
[image: image1.wmf]g

=0.04 for air, determine (PD)min and Vbmin.
3.a)
Explain the Kanal mechanism of spark for breakdown in gases.

   b)
Explain what is meant by penning effect.

   c)
Define intrinsic strength and explain the electric breakdown of solid dielectrics.

4.a)
Explain a Cockroft-Walton circuit with a schematic diagram?

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

5.a)
Explain with diagrams, different types of rectifier circuits for producing high d.c. voltages.

b)
Determine the ripple voltage and regulation of a 10 stage Cockroft-walton type d.c. voltage Multiplier circuit having a stage capacitance = 0.01 
[image: image2.wmf]m

F, supply voltage =100 KV at a frequency of 400 HZ and a Load Current =10 mA.
6.
Explain with neat diagram the principle of operation of an Electrostatic Voltmeter.  Discuss its advantages and limitations for high voltage measurements.

7.
What is Rogowski Coil?  Explain with a neat diagram its principle of operation for measurement of high impulse currents.

8.a)
The capacitance and loss angle of a bakelite piece was measured using an electrode setup.  The capacitance and tan 
[image: image3.wmf]d

with the specimen are 147 pF and 0.0012 respectively.  The air capacitance of the electrode system was 35 pF.  What is the dielectric constant and complex permittivity of the bakelite piece.

b)
Explain the method of impulse testing of high voltage transformers.  What is the procedure adopted for locating the failure.
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1.
What are the process that are responsible for the breakdown of the gas?  Explain any one in detail.

2.a)
Define Townsend’s first and second ionization coefficients and hence derive the expression for current growth.

   b)
A steady current of 500
[image: image4.wmf]m

A through the plane electrode separated by a distance of 0.6 cm when a voltage of 11 KV is applied.  Determine the first ionization coefficient if a current of 50
[image: image5.wmf]m

A flows when the distance of separation is reduced to 0.2 cm and field is kept constant.

3.a)
What are electronegative gases?  Why is the breakdown strength higher in these gases compared to that of other gases.

   b)
Explain the phenomenon of electrical conduction in liquids.  How does it differ from that in gases.

4.
Explain clearly cascaded voltage multipliers for High Voltages.
5.a)
Discuss three electrode gap for impulse generator.

   b)
A 8-stage impulse generator has 0.12 
[image: image6.wmf]m

F capacitors rated for 167 KV.  If it has to produce a 1/50 
[image: image7.wmf]m

S wave form across load capacitor of 15,000PF.  Find the values of wave front and wave tail resistances.

6.
Explain clearly the procedure for measurement of (i) impulse (ii) a.c.high voltages using sphere gap.
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7.a)
How do you measure the high response of resistance voltage divider.

   b)
A generating voltmeter is required to measure voltage between 15KV to 250KV.  If the indicating meter reads a minimum current of 2
[image: image8.wmf]m

A and maximum of 35
[image: image9.wmf]m

, determine the capacitance of the generating voltmeter.  Assume that the speed of driving synchronous motor is 1,500rpm.

8.a)
The resistivity of a bakelite piece was determined using the loss of charge method.  A 0.1
[image: image10.wmf]m

F, 1000 volt standard capacitor was charged to 1000 volts and was discharged through the specimen.  If the time taken for the volume to fall from 1000 volts to 500 volts was 30 minutes, 20 seconds, calculate the resistivity of the specimen.  The diameter of the electrodes is 10 cm while the thickness of the specimen is 2 mm.

   b)
Explain the following terminologies often used in high voltage testing                   (i) disruptive discharge voltage  (ii) withstand voltage  (iii) 100% flashover voltage (iv) creepage distance.

- - -
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1.
What do you understand from the term ionization?  What are the two main theories adopted for ionization?
2.a)
Explain how Townsend’s first and second ionization coefficients can be determined experimentally.

   b)
Explain bubble theory mechanism in liquid dielectrics.

3.a)
Derive the expression for critical field strength for breakdown of a solid dielectric, assuming that the heat absorbed by the block is very fast and heat generated in raising the temperature and no heat is dissipated to the surroundings.

   b)
Show that the breakdown strength depends on the concentration of the particles, radius, viscosity of liquid and temperature of the liquid.

4.a)
Discuss Resonant Transformers in detail.

   b)
A Cockroft-Walton type voltage multiplier has Eight stages with capacitances, all equal to 0.05 
[image: image11.wmf]m

F.  The supply Transformer Secondary voltage is 125 kV at a frequency of 150 HZ.  If the load current to be supplied is 5 mA, find                   (i) the percentage ripple (ii) the regulation (iii) the optimum no. of stages for minimum regulation or voltage drop.

5.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 
[image: image12.wmf]m

F, L=1.47 
[image: image13.wmf]m

H and the dynamic resistance = 0.0156 ohms.  Determine the peak value of the current.

6.
Explain with neat diagram how rod gaps can be used for measurement of high voltages.  Compare its performance with a sphere gap.

7.a)
Write short notes on Capacitance potential dividers.

   b)
A peak reading voltmeter is required to measure voltage upto 150KV.  The peak voltmeter used an RC circuit, a micro ammeter and a capacitance potential divider.  The potential divider has a ratio of 1200:1 and the micrometer can read upto 10
[image: image14.wmf]m

A.  Determine the value of R and C if the time constant of RC circuit is 8sec.
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8.a)
A 20 KV 50 Hz Schering bridge has a standard capacitance of 106 
[image: image15.wmf]m

F.  In a test on a Bakelite sheet, balance was obtained with a capacitance of 0.035 
[image: image16.wmf]m

F in parallel with a non-inductive resistance of 318 ohms, the non-inductive resistance in the remaining arm of the bridge being 130 ohms.  Determine the equivalent series resistance, capacitance and also the power factor of the test specimen.

   b)
What is the significance of impulse tests.  Briefly explain the impulse testing of insulators.

- - -
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1.
Explain the difference between:

a) Photo ionization and photo electric emission.


b) What is collision frequency?  Explain.

2.a)
Explain about thermal breakdown of solid dielectrics.
   b)
A coaxial cylindrical capacitor is to be designed with an effective length of 25 cm.  The capacitor is expected to have a capacitance of 500pf and to operate at 11 KV, 500 Hz.  Assume relative permitivity is 2 and breakdown stress is 250 KV/cm.  Assume the factor of safety is 4.
3.a)
Derive the expressions for the ratio of applied voltage to the thickness, due to mechanical stress in solid dielectrics.

   b)
Explain the mechanism of development of anode and cathode streamers and explain how these lead to breakdown.
4.a)
Explain clearly How a Resonant Transformer is advantageous over the cascaded connected transformers.

   b)
A 100 KVA, 400 V/250 kV testing Transformer has 8% Leakage Reactance and 2% resistance on 100 KVA base.  A cable has to be tested at 500 KV using the above transformer as 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 and the connected loads.  Neglect dielectric.  Loss of the cable.  What will be the input voltage to the transformer.

5.a)
Explain various components of a multistage impulse generator.

   b)
Single phase testing transformer rated for 2 KV/350 KV, 3500 KVA, 50 HZ on testing yield the following data (i) No load voltage on H.V. side =2% higher than rated value when the input voltage is 2 kv on L.V. side    (ii) short circuit test with H.V. side short circuited, rated current was obtained with 10% rated voltage on the input side.  The leakage Reactance referred to the H.V. side.  Neglect Resistance.
6.
What are the problems associated with measurement of very high impulse voltages?  Explain how these can be taken care of during measurements.

Contd(2)…..
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7.a)
What is the force developed in electrostatic voltmeter?  Explain.

   b)
A Rogowski coil is required to measure impulse current of 8KA having rate of change of current of 1010A/Sec.  The voltmeter is connected across the integrating circuit which reads 8 Volts for full scale deflection.  The input to the integrating circuit is from the Rogowski Coil.  Determine the mutual inductance of coil and R and C of the integrating circuit.

8.a)
Draw a neat diagram of the high voltage Schering Bridge and anlyze it for the balance condition.  Also draw its phasor diagram.  Assume parallel equivalent representation of the insulating material.

   b)
Write a short note on the cable sample preparation before it is subjected to various tests.

- - -
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