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1.a)
Define surge impedance of a line. Obtain the expressions for voltage and current waves at a junction or at    transition point. 







   b)
A transmission line of surge impedance ZA equal to 500 Ohm is connected through a cable of surge impedance 50 Ohm to another line of surge impedance ZB equal to 600 Ohm. A traveling wave of 100 u (t) kv travels from 500 Ohm line towards 600 Ohm line through the cable. Calculate the voltage at the junction of 500-Ohm line and the cable after first and second reflections.



2.a) 
Explain generator grounding practices commonly employed in systems. 




   b) 
Explain briefly about arcing grounds.    






3.
Explain the reason for initiation of electric arc during contact separation. Also discuss which of these is primarily responsible for creation of arc in circuit breakers and why?




4. 

Explain the following in detail:
a) Symmetrical breaking capacity


b) Asymmetrical breaking capacity


   c)
Rating of circuit breakers.






5.a) 
Explain clearly the basic principle of Percentage Differential relay for   

   
i)  Internal fault
 (ii) 
Through fault.






   b) 
Explain what you understand by pick –up and reset value of the actuating             


quantity. Explain the term selectivity in protective relays.



6.a) 
Where are the relays having extremely inverse and very inverse characteristics 
used? What types of characteristics are used for  protecting rectifiers ,and for 
replacement of fuses?





    b) 
Explain how the mho characteristic realized using a sampling  comparator?
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7.a)
Explain briefly with schematic diagram, the protective gear for alternators connected to grid against a) fault between phases and b) fault between turns in one of the phase windings.







b)
Three phase 33/6.6 kV transformer is connected star- delta and current transformers on the low voltage side have ratio 300: 5.What will be the ratio of   C T on the high voltage side of  Merz –Prize protection is to be adopted.

8.a) 
Discuss the time graded over current protection for 
i)    Radial feeders
(ii) Ring main system.






   b) 
Explain the carrier system of protection. with a block diagram and neat sketches 
discuss how the phase comparison scheme can be used for 

protecting a feeder.







***     ***     ***
Code No.320205

III-B.Tech. II-Semester Examination April, 2003

POWER SYSTEMS – III

(Electrical and Electronics Engineering)

Time: 3 hours






Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

---

1. 
A transmission line has an inductance of 0.933 mH/Km and a capacitance of 0.00778x10-6 F/Km. This overhead line is connected to an underground cable having an inductance of 0.155x10-3 H/Km and a capacitance of 0.187x10-6F/Km. If a surge of crest of 50KV travels on the cable towards its function with the line find the surge transmitted along the line.


2. a) 
Explain about neutral grounding for generator protection.  




    b) 
What are the disadvantages  of ungrounded system?   




3.a)
What are the different types of circuit breakers when the arc-quenching medium is the criterion? Mention the voltage for which a particular range of circuit breaker is recommended.








b)
Discuss the recovery rate theory and energy balance theory of arc interruption in a circuit breaker.








4.
 Explain resistance switching in detail with relevant diagrams and derive the expression of damped oscillation.






5.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.





6. a)
Write short notes on an amplitude /pulse width converter as applied in a  phase 
sensitive amplitude comparator.






    b) 
Write short notes on (i) static sine comparator (ii) integrating type (iii) amplitude 
comparator.








7.a)
What is the meaning of restricted earth fault  protection? A 10,000 Kva,11/6.6 kV transformer has 11 kV star connected side. The neutral point is earthed through an impedance. Calculate impedance magnitude to provide protection to 90 % winding from phase to earth fault.








b)
A star-delta,11kV/6.6 kV transformer is protected by means of Differential Protection system. The 6.6 kV delta connected  side has CT of ratio 600/5.Calculate CT ratio of HT side.
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8.a) 
Explain  how  the  selection  of  current  and  time  settings  is  done  in  a  time 

      current graded system.








   b)
Give schemes of protection for a parallel feeder fed from 

i) one end  
(ii) both the ends.
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1.
Two stations are connected together by an underground cable having a surge impedance of 60ohms joined to an overhead line with a surge impedance of 400ohms. 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) 
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   lightning arrester? 









3. a)
Explain the following:


(i) Classification of restriking transients. (ii) Restriking voltage characteristics.
b)  
Explain with a neat diagram the factors affecting the restriking voltage characteristics.


4. 
Explain direct testing of circuit breakers with a neat diagram.

5.a) 
Describe briefly some important types of electromagnetic attraction  relays.

b)
Describe the various steps for calculating the actual relay operating time.

6.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.

7.a)
State the protections commonly provided for a 100 MW generator.
b)
A 3 phase,11 kV,15,000 kVA star connected alternator has differential protection The neutral is earthed through a resistance of 8 ohms. The relay operates for out of balance of 18 % full load. Calculate percentage of winding unprotected against ground fault?










8.a) 
What are the advantages of distance protection over other type of protection of feeders?      









   b) 
Describe any type of impedance relay with neat sketches and show how such relays are connected in a transmission line and how they provide discriminating protection.                    
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1.
A 200Kvsurge 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. a)
Discuss the causes of switching surges . 






    b)
Explain the selection of surge arresters with reference to switching surges .

3.a)
Why is current chopping not a serious problem with vacuum circuit breakers?  

   b)
How does SF6 breakers differ from an air blast circuit breakers?
   
    

   c)
What are the possible applications of vacuum circuit breakers?

4.
 Write short notes on the following:
a) Making capacity



(b) Short time current rating


c)
Rated voltage, current and frequency

(d) Rated operating duty.

     

5.a) 
Write a note on the following:

i)   Definite distance relay
(ii) Time distance relay





   b) 
Discuss the fundamental requirements of protective relaying.



6.a) 
Explain clearly the V-I and polar characteristics of a directional relay. Mark 
clearly the operation and no operation zones.




   b)
Discuss in detail with necessary circuit diagram a static directional over  current 
relay using a rectifier bridge amplitude comparator.




7.a) 
Why restricted earth fault protection is provided to alternators though it does not provide protection against earth fault to the complete winding? What is the justification of providing this protection?  




     

b) 
Calculate the required value of neutral resistance for a 3 phase,11KV alternator so as to protect 70% of the winding against earth fault by a relay with pick up current of 1A. The neutral CT has a ratio of 250/5.   

8. a) 
Give the requirements of definite distance schemes.                  
                                            

    b) 
Explain briefly the “reach” of a distance relay.                                                                                                         

    c)   
Discuss briefly the schemes of distance protection.  
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