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1. a)
Explain about Bewley’s Lattice diagram and also mention the uses of these diagrams.

    b)
A line of surge impedance of 400 Ohms is charged from a battery of constant voltage of 135 volts.  The line is 300 metre long and is terminated in a resistance of 200 Ohms.  Plot reflection lattice and the voltage across the terminating resistance.

2. a)
Explain the statement in ungrounded system” Healthy line voltage increases by (3 times during an earth fault on the third line”.

b) Discuss the merits of earthing it a) solidly b) through a resistance.

3. a)
Explain about surge absorbers.

b) What are the types of surge arresters?

c) What is the relation between neutral earthing and selection of voltage rating of the lighting arrester?

4. 
Explain the terms recovery voltage, restriking voltage and RRRV.  Derive the expression for the restriking voltage in terms of system capacitance and inductance.


5. a)
In what aspects is a minimum oil circuit breaker an improvement over the bulk oil breakers.

    b)
Discuss the performance of a circuit breaker when capacitive currents are interrupted.

6. a)
Describe the method of protecting bus bars by differential relaying.

b) What are the limitations of this method and to what extent these can be overcome.

7. a)
Discuss the principle of operation of an Induction disc relay with relevant diagrams.

    b)
What are the advantages of Induction cup relays over Induction disc relays. What is the purpose of shading in an Induction disc relay?

8. a)
Explain with necessary diagrams the operating principle a Rectifier bridge phase comparator.

    b)
Why are block average phase comparator are preferred over block spike phase comparator.
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1
Two stations are connected together by an underground cable having a surge impedance of 60 ohms joined to an overhead line with a surge impedance of    400 ohms.  If a surge having a maximum value of 100KV travels along the cable towards the function with the over head line, determine the value of the reflected and transmitted waves of voltage and current at the junction.

2. a)
Derive the expression for reactance of the Peterson coil.

    b)
Determine the value of reactance to be connected in the neutral connection to neutralize the capacitance current of a overhead line having line to ground capacitance of each line equal to 0.015(f, Frequency = 50Hz.

3. a)
What are the requisites of a good lightning arrester?

    b)
Discuss the relative merits and demerits of

i) rod gap

ii) expulsion arresters

iii) valve arresters

4. 
For a 32kV System reactance and capacitance up to the location of the circuit breaker is 3 ohms and 0.015 microfarad, respectively.  Calculate the following:


a. The frequency of transients oscillation

b. The maximum value of restriking voltage across the contacts of the circuit breaker.

c. The maximums value of RRRV.

5.
Explain the operation of SF6 circuit breaker with relevant sketch in a detailed manner.

6. a)
Describe the prime mover failure protection schemes of an alternator.

    b)
The neutral point of a 3-(, 20MVA, 11kv alternator is earthed through a resistance of 5(, the relay is set to operate when there is an out of balance current of 1.5 A.  The C.T.s have a ratio of 1000/5.  What percentage of winding is protected against an earth fault and what should be the minimum value of earthing resistance to protect 90% of the winding?
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7. a)
What are the different types of Distance relays.  Compare their merits and demerits.

     b)
What is an angle impedance relays?  Discuss how its characteristics are realized using the phase comparison technique.

8. a)
A3_phase 66/11 K.V. star delta connected transformer is protected by merz_price protection scheme The C.T.s on the LT side have a ratio of 420/5 amps.  Show that the C.T.s on the H.T side will have a ratio of 70: 5/ (3.

b) Give various schemes of protection for feeders.
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1.
A surge of 150KV travels on a line of surge impedance 450 ohms and reaches junction of the line with two branch lines.  The surge impedance of branch lines are 400 ohms and 40 ohms.  Find the transmitted voltages and currents. Also find the reflected voltage and current.

2. a)
Calculate the ohmic value of impedance to be connected in the neutral to ground circuit of 2000KVA transformer with earth fault relay set to 40% with respect to 4000V side.

    b)
In a 50 cycles/sec overhead line the capacitance of one line to earth was 1.5(f It was decided to use an earth fault neutralizer.  Calculate the reactance neutralize the capacitance of

i) 100% of the length of line

ii) 99% of the length of line

iii) 95% of the length of line

iv) complete length of line

3. a)
Explain the various arrester rating.

    b)
Differentiate from the view point of the principle of working between a surge diverter and surge absorber.

4. a)
Explain minimum oil circuit breaker in detail with a neat sketch.

    b)
Explain the advantages and disadvantages if a oil blast circuit breakers.  Also explain their types in detail.

5
In a132kV system, the inductance and capacitance per phase up to the location of the circuit breaker is 10H and 0.02 microfarad, respectively.  If the circuit breaker interrupts a magnetizing current of 20 A(instantaneous), current chopping occurs.  Determine the voltage which will appear across the circuit breaker.  Also determine the resistance that should be connected across the contacts of the circuit beaker to eliminate restriking voltage.

6.
The transmission line sections AB and BC are to be protected by Mho distance relays.  The system is as shown in the figure.  If the CT ratio is 300/5 and PT ratio is 166000/110 V and a 3-( short circuit fault of zero impedance occurs at F, find the impedance seen by the relays and determine the setting of the relays for high speed protection of line AB and back up protection for line BC, when the relays are located at end A.
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7. a)
What is meant by directional feature of a directional over current relay? Describe the construction, principle of operation and application of  a directional over current relay.

    b)
What is the difference between an polarized mho and simple mho relay.  What are self-polarized and cross-polarized mho relays?

8. a)
What is Translay protection?  Give such a scheme of protection for a three phase transmission line.

    b)
An IDMT over current relay rated at 5 amp has a current setting of 150% and has a time_multiplier setting of 0.8.  The relay is connected in the circuit through a C.T. having a ratio 400/5.  Calculate the time of operation of the relay if the circuit carries a fault current of 4800 amps.  Assume the relay to have 2.2 sec IDMT characteristic.
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1.
A 200Kv surge travels on a transmission line of 400 ohms surge impedance and reaches a junction where two branch lines of surge impedances of 500 ohms and 300 ohms are connected with the transmission line.  Find the surge voltage and current transmitted in to each branch line.  Also find the reflected voltage and current.

2.
Explain with the aid of circuit diagram and phasor diagram the function of a Peterson coil in a 3 phase system.  What are permissible practical deviations from resonance in tuning of Peterson coil?  What type of relay is connected with such a coil and how is the relay connected?

3. a)
What are ground rods and counter poises?  Explain clearly how these can be used to improve the grounding conditions.  Give various arrangements of counter poise.

    b)
What is ground wire?  Discuss its location with respect to power conductors.

4.
What the various types of SF6 circuit breakers.  Explain them in detail with a neat sketch.

5.
Write short notes on the following.

a. Making capacity

b. Short time current rating

c. Rated voltage, current and frequency

d. Rated operating duty

6. a)
What are the abnormal conditions in a large synchronous generator against which protection is necessary?

    b)
Draw neatly the differential protection scheme of an alternator.  Discuss its limitations and suggest remedies to overcome them.

7. a)
What are the various types of over current relays?  Discuss their area of applications.

    b)
What are the various over current protective schemes?  Why IDMT relays are widely used for over current protection.

8. a)
What is restricted earth fault protection for alternators?  Explain the difference between primary protection and back up protection.

    b)
What is meant by 3 Zone protection?  Give such schemes of protection for        

(1) Short length lines  (2) Medium length lines (3) Long lines.
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