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1. a)
Describe how vacuum breakdown is different from normal breakdown of gases.

    b)
Mention the various mechanisms of vacuum  breakdown.

2. a)
Discuss Resonant Transformers in detail.

b)
A Cockroft-Walton type voltage multiplier has Eight stages with capacitances, all equal to 0.05µF.  The supply transformer secondary voltage is 125kV at a frequency of 150HZ.  If the load current to be supplied is 5mA, find (a) the percentage ripple (b) the regulation (c) the optimum no. of stages for minimum regulation or voltage drop.

3. a)
Explain clearly why is controlled tripping necessary.

b)
An impulse generator has 12 capacitors of 0.12µF and 200kV rating.  The wave front and wave tail resistances are 1.25 kilo ohms and 4 kilo ohms respectively.  If the load capacitance including that of the test object is 10,000 PF, Find the wave front and wave tail times and the peak voltage of impulse wave produced.

4. a)
Discuss in detail about voltage multiplier circuits.

    b)
Discuss ripple in casecaded voltages multiplier circuits.

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

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

6. 
Discuss the problems associated with peak voltmeter circuits using passive elements. Draw circuit developed by Rabus and explain how this circuit overcomes these problems.

7.
Write short notes on:


i)
Park’s shunt


ii)
Squirrel cage shunt

iii) Resistive shunt.
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8. a)
A Schering bridge was used to measure the capacitance and loss angle of a high voltage bushing.  At balance, the observations are as follows: the value of the standard condenser = 100pF, R3 = 3180 ohms, C3 = 0.00125µF and R4 = 636 ohms.  Calculate the values of the capacitance and tan ( of the bushing.

    b)
Explain the partial discharge tests on high voltage cables.  How is a fault in the insulation located in this test.
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1. a)
Define and explain mobility of gaseous ions.

    b)
What is de-ionization by diffusion in gases?  Explain.

2. a)
Explain why the use of series Resonant Transformers are advantageous over A.C.  testing transformers.

    b)
The primary and secondary winding inductances of a Tesla Coil are 0.093 windings equal to 0.025H.  The capacitances included in the primary and secondary circuits are 1.5µF and 18nF.  If the Tesla Coil is charged through a 10KV d.c. supply, Find the output voltage and determine its waveform.  Neglect the winding resistance.

3. a)
Discuss in details Trigatron gap.

    b)
A single phase testing transformer rated for 2kv/350kv, 3500 KVA, 50HZ on testing yields the following data: (i) No-load voltage on H.V side = 2% higher than the rated value when the input voltage is 2 KV on the L.V side (ii) short circuit test with H.V side shot circuited, rated current was obtained with 10% rated voltage on the input side.  Calculate the self capacitance on the H.V side.  Neglect Resistance.

4. 
Explain with neat diagram, the principle of operation of


i) 
Series


ii)
Parallel resonant circuits for generating high a.c. voltages. Compare their performance.

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

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

6. 
Describe the generating voltmeter used for measuring high d.c voltages.  How does it compare with a potential divider for measuring high d.c voltages.

7.
What is Ragowskii Coil?  Explain with a neat diagram, its principle of operation for measurement of high impulse currents.
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8.  a)
In a standard Schering Bridge experiment, null obtained for the following values of resistances and capacitances in the three arms:


C2 = standard loss-less capacitor = 1nF.


R4 = 100(

R3 = 1400 (

C3 = 005µF


Calculate the following:


(i) Capacitance of the cable sample C1


(ii) tan ( of the cable


(iii) Insulation resistance of cable R1

(iv) Voltage across the low voltage arms if the high voltage transformer secondary voltage is 500kV r.m.s.

b) List out the various tests to which a cable is subjected.
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1. a)
Discuss about various aspects of collision Cross-Section.

    b)
Derive the relationship between mean free path, gas pressure and temperature.

2. a)
Explain clearly how a Resonant Transformer is advantageous over the cascaded connected transformers.

    b)
A 100 KVA, 400 V / 250kV testing Transformer has 8% Leakage Reactance and 2% resistance on 100KVA base.  A cable has to be tested.  If the charging current of the cable at 500KV 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.

3. a)
Discuss why three electrode gap area required for impulse generator.

    b)
A 8-stage impulse generator has 0.12µF capacitors rated for 167KV.  If it has to of wave front and wave tail resistances.

4. 
Explain clearly the operation of cockroft-Walton multiplier circuit, when it is


i)
Unloaded


ii)
Loaded.

5. a)
Give the Marx circuit arrangement for multi stage impulse generators.

    b)
An impulse current generator is rated for 50kW sec.  The parameters of  the circuit are C=51µF and L = 2µH.  Find the time to front, time to tail of the current wave form.

6. a)
Explain the principle and construction of electrostatic voltmeter for very high voltage.  What are its merits and demerits for high voltage a.c. measurements?

    b)
A generating voltmeter has to be designed so that it can have a range form 20 to 200 KV d.c. If the indicating meter reads a minimum current of 2 Microamperes, and maximum current of 25 microamperes, what should be the capacitance of the generating voltmeter be?

7. 
What are the different types of resistive shunts used for impulse current measurements?  Discuss their characteristics and limitations.
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8. a)
A sample of insulation is placed in one arm CD of the Schering bridge.  Under balanced conditions, the other three arms are as follow : AD = 109pF,               BC = 100 ohms and AB = 309 ohms in parallel with a loss free capacitance of 0.5µF, determine the capacitance equivalent series resistance and the power factor of the insulation in the arm CD.  Derive the balanced conditions and also draw the pahsor diagram.

   b)
Explain the following terminologies often used in partial discharge detection


(i) Electrical discharge


(ii) Partial discharge


(iii) Discharge inception voltage

(iv) Discharge extinction voltage.
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1. a)
Derive the expression for mobility of gaseous  ions by various factors.

    b)
Distinguish between diffusions and mobility and hence derive the relationship between them.

2. a)   Deduce the condition for optimal no. of stages if a maximum value of output 
voltage is desired.   









 b)
A voltage doubler circuit has c1=c2 = 0.01 µF and is supplied from a voltage source of v = 100 sin 314 t KV.  If the d.c. output current is to be 4 mA, calculate the output voltage and the ripple.   

3. a)
Give the marx circuit arrangement for multi stage impulse generators.  

    b)
An impulse current generator is rated for 60 KW sec.  The parameters of the 
circuit are c=53 µF L=1.47 µH.  Find the time to front and time to tail of the 
current wave form.   

4. 
What is a cascaded transformer ? Explain why cascading is done ? Describe with a neat diagram, a three stage cascaded transformer.

5. a)
Draw a typical impulse current generator circuit and explain its operation and application.

    b)
A 12-stage impulse generator has capacitors each rated at 0.3(F, 150 KV.  The capacitance of the test specimen is 400pF.  Find the wave front and wave tail resistances to produce 1.2/50(sec impulse wave.

6.
Explain the different methods for high current measurements with their relative merits and demerits.

7.
Discuss various capacitance potential dividers and compare their performance for measurement of impulse voltages.
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8. a) 
Explain why the Schering Bridge is particularly suitable for measurement at high voltages and outline the precautions necessary to avoid errors. 
  

    b) 
A sample of insulation is placed in one arm CD of the Schering Bridge. Under balanced the other three arms are as following:


AD=109 pF, BC=100 ( and AB=309 ( in parallel with a loss free capacitance of 
0.5 (F. Determine the capacitance equivalent series resistance and p.f. of the 
insulation in the arm CD.
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