
SECTION (B)
GROUP 1

1. Explain briefly about the operation of HRC fuse and what the advantages of HRC fuse 

 2. Explain what is meant by pre-arcing time, arcing time and cut-off time of HRC fuse. 

3. Explain various methods of arc extinction in circuit breaker. 

4. Explain the phenomenon of the current chopping in a circuit breaker. What measures are taken to reduce? 

5. Define and derive RRRV and what is the condition of maximum RRRV 

6. Explain the principle of resistance switching. Why is it necessary in air blast circuits? 

7. Compare the features of a minimum oil circuit breaker, with that of a bulk oil circuit breaker. 

8. With a neat schematic, explain the principle of air blast CB.

GROUP 2

1. Give the properties of SF6 gas and explain the arc extinction process in SF6 gas.

 2. With the help of neat diagram, explain the operation of vacuum circuit breaker.

 3. Explain the standard testing methods of CB’s. 

4. Explain the working of minimum oil circuit breaker. 

5 Draw the circuit diagram for protection of star/delta transformer using percentage differential relay. Explain its operation. 

6. Differential protection of alternator.  

7.  (a)Explain the basic principle, working and characteristics of static relay. 

     (b) What are the merits and demerits of static relay over electromagnetic relay? 

8. Explain the principle of working of distance relay. Describe with neat sketches the following type of relays.   (a) Impedance relay (b) Reactance rely (c) MHO relay



GROUP 3

1. Explain with necessary sketches, the principle and operation of an electromagnetic induction relay to be used for over current protection with directional property. 

 2. Explain clearly with suitable examples, the concept of primary relaying and backup relaying.

 3. (a) Explain the functional characteristics of a protective relay. 

    (b) What are the essential requirements of good protective relaying? Explain each one briefly.

    (c) Explain the principle of operation and applications of induction disc type of relay. 

4. Short note on Buchholtz relay.  

5. Define the following terms with reference to the protective relays I. Operating value II. Restraining torque III. Reset value and IV. Operating time 

6. Describe the protection scheme employed for parallel feeders with neat sketch.

7. (a) What is traveling wave? Explain the development of such a wave on an overhead line.   

    (b) An overhead line with inductance and capacitance per km of 1.24 mH and o.o87      microfarads respectively is connected in series with a underground cable having inductance and capacitance of 0.185 mH/km 0.285 microfarads /km. calculate the value of transmitted and reflected wave of voltage and current at the junction due to a voltage surge of 110km travelling to the junction (i) Along the lines toward the cable (ii) Along the cable towards the line

8. (a) underground substation

   (b) Compare the relative performances of the following: I. Expulsion gap II. Rod gap III. Valve       type lighting arrester 

 (c) Explain the operation of Ferranti surge absorber.


GROUP 4 

1. (a) Explain with neat sketch the mechanism lightning discharge. 

  (b) With help of a neat diagram, explain the principle of a typical lightning arrester. 

   (c) What are the requirements of a ground wire for protecting power conductors against direct lightning strokes? 

2. (a) Derive an expression for co-efficient of reflection for a transmission line with receiving and terminated with a resistance R. 

(b) A surge of 120KV travelling in a line of surge impedance 600 ohms arrives at a junction with two lines of surge impedances 800 and 200 ohms respectively. Find the surge voltages and currents transmitted into each branch line.

3. What are the causes of over voltages in power systems? How is the protected against over voltages due to lightings? 

4. Explain the following (a) Surge arresters (b) Lightning arresters (c) Insulation co-ordination 

5. (a) Show that a travelling wave movies with velocity of light on a over-head line and its speed is proportional to 1/root(Er) in cable with dielectric material of permittivity Er. 

   (b) Explain with neat diagram, the working of horn gap arrester. 

6. Explain why transmission line is generally terminated with a cable.

7. (a) Explain the phenomena of lightning and the travelling waves caused by it on the tr.lines.

  (b) What are the requisites of a good lightning arrester? Describe the relative merits and demerits of I. Rod gaps and II. Value arrestors 

8. (a) Explain with an example of an open ended transmission line the concept of reflections and refractions of travelling waves. 

  (b) An overhead transmission line with surge impedance 400 ohms bifurcates into two lines of surge impedances of 400 ohms and 40 ohms respectively. If a surge of 20 kv is incident on the overhead line, determine the magnitude of voltage and current which enter the bifurcated lines.

GROUP 5

1. What do you understand by volt-time curve of an insulating medium? Explain, how their characteristics helpful in coordinating insulation levels of apparitions on power systems?

2. Explain the operation of a Ferranti surge absorber. 

3. (a) Why SF6 preferred over air as a gas medium in circuit breaker.   

(b) Derive an expression for the value of restricting voltage in a circuit breaker and show that the rate of rise of restricting voltage in proportional to the natural frequency of the circuit.     

(c) Compare vacuum circuit breaker with oil circuit breaker. 

4. Short note on testing of oil circuit breaker. 

5.(A) Give the operating principle of a typical air blast circuit breaker (ABCD). (B) What is meant by restricting phenomenon? Derive an expression for RRRV in a circuit breaker.

6. (a) With a neat schematic, explain the principle of air blast CB. (b) What are the advantages of SF6 over air in circuit breaker applications? (c)  Explain the standard testing methods of circuit breakers. 

7. (a) HRC fuse (b) Discuss the principle of arc interruption in: (i) Oil circuit breaker and (ii) Air blast circuit breaker. 

8. (a) Explain clearly the difference between bulk oil and minimum oil circuit breakers. Draw a neat sketch of a modern minimum oil circuit breaker and explain its working. (b) Explain the standard testing methods of CB’s.

PSP ASSIGMENT QUESTIONS SECTION-A

Batch-1:

1) Define circuit breaker and explain in detail about vacuum circuit breaker.

2) Write in detail in about distance relays.

3) Explain about travelling wave on transmission line and reflection and refraction of travelling waves.

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay

e) Single frequency and double frequency transients.
Batch-2:

1) Define circuit breaker and explain in detail about minimum oil circuit breaker.

2) Write in detail in about differential relays.

3) Derive an expression for velocity of a traveling wave and explain horn gap arrestor

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay

e) Single frequency and double frequency transients.
Batch-3:

1) Define circuit breaker and explain in detail about bulk oil circuit breaker.

2) Write in detail in about static relays.

3) Derive an expression for reflection parameters of a traveling wave and explain expulsion gap arrestor

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay

e) Single frequency and double frequency transients.
Batch-4:

1) Define circuit breaker and explain in detail about air blast circuit breaker.

2) Write in detail in about transformer protection.

3) Derive an expression for refraction parameters of a traveling wave and explain valve type arrestor

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay

e) Single frequency and double frequency transients.
Batch-5:

1) Define circuit breaker and explain in detail about SF6 circuit breaker.

2) Write in detail in about alternator protection and feeder protection.

3) Explain the causes of over voltage and ground wire protection against over voltages.

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay
e) Single frequency and double frequency transients.

PSP ASSIGMENT QUESTIONS SECTION C

Batch-1:

1) Define circuit breaker and explain in detail about SF6 circuit breaker.

2) Write in detail in about alternator protection and feeder protection.

3) Explain about travelling wave on transmission line and reflection and refraction of travelling waves.

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay

e) Single frequency and double frequency transients.
Batch-2:

1) Define circuit breaker and explain in detail about air blast circuit breaker.

2) Write in detail in about transformer protection.

3) Derive an expression for velocity of a traveling wave and explain horn gap arrestor

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay

e) Single frequency and double frequency transients.
Batch-3:

1) Define circuit breaker and explain in detail about bulk oil circuit breaker.

2) Write in detail in about static relays.

3) Derive an expression for reflection parameters of a traveling wave and explain expulsion gap arrestor

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay

e) Single frequency and double frequency transients.
Batch-4:

1) Define circuit breaker and explain in detail about minimum oil circuit breaker.

2) Write in detail in about differential relays.

3) Derive an expression for refraction parameters of a traveling wave and explain valve type arrestor

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay

e) Single frequency and double frequency transients.
Batch-5:

1) Define circuit breaker and explain in detail about vacuum circuit breaker.

2) Write in detail in about distance relays.

3) Explain the causes of over voltage and ground wire protection against over voltages.

4) Write in detail about HRC fuse and its characteristics. Also compare with normal fuse.

5) Define insulation and explain volt-time curve and its role in achieving insulation coordination.

6) A) resistance switching

b) Classification of substations

c) Recovery voltage and restriping voltage 

d) Characteristics of relay

e) Single frequency and double frequency transients.

