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ELECTRICAL DISTRIBUTION SYSTEMS

(Electrical and Electronics Engineering)

Time: 3 hours






         Max. Marks:80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
Discuss about the three factors which affect the distribution system planning in 
the near future.

2.
Compare overhead line and underground cable distribution systems. 


3.
Draw the one line diagram of radial type primary feeder and mention the factors that influence the selection of primary feeder.

4.a)
Mention the various factors that are to be considered in selecting the ideal substation.

  b)
What are various advantages and disadvantages of Breaker and half arrangement?
5.a)
Prove the power loss due to the load currents in the conductors of single-phase lateral ungrounded neutral case is 2 times large than one in the equivalent three phase lateral. 









   b)
Prove the power loss due to load currents in the conductors of the single-phase two-wire ungrounded lateral with full capacity neutral is 6 times larger than the one in the equivalent three phase 4-wire lateral. 



6.a)
What are the main objectives of distribution system 
protection ? Discuss. 

     

  b) 
Draw a block diagram of earth fault solid state relay and explain the function of 
each block.
7.a)
Explain the difference between a fuse and circuit breaker, mentioning advantages 
of each of them.                                            

b) 
With neat sketch, describe HRC cartiridge fuse mentioning its advantages 
and disadvantages.

8.a)
Write a short notes on any two methods of voltage control? 




   b)
Voltage control and p.f. correction why they are necessary in power systems? 
What are the disadvantages of low voltage and low p.f. of the system?

- - -
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1.
What is meant by load forecasting?  Explain the various factors affecting the load 
forecasting.

2.a)
Discuss the effect of load factor on the cost of generation in a power system.       
         

   b) 
Explain how a load duration curve is plotted.  What is its age?

3.
Draw the one line diagrams of radial type and loop type primary feeders and mention the various components.

4.
How do you analyse a substation service area with ‘n’ primary feeders.

5.
Derive the voltage drop and power loss of non-three phase distribution systems 
and compare to the 3-phase balanced systems.


6.
What are the common earth faults that occur in the 
Distribution system? How 
these faults are detected and what measures are taken to prevent such faults?                         

7.
What is high voltage fuse? What are its types? Describe one type mentioning its 
merits and demerits.

8.a)
Write a short notes on comparison of series and shunt capacitive compensation. 

   b)
How an AVB can control voltage? With the aid of suitable diagram explain its function. 

- - -
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1.
Explain the various factors affecting the distribution system planning.

2.a)
Distinguish between a feeder, distribution and service mains in a secondary 
distribution scheme.








          

   b)
Show that with an increase in working voltage to “n” times, the cross section of a 
feeder 
and a distributor would be reduced to 1/ n and 1/n2 of their respective 
values. 
      


3.
How do you choose primary feeder arrangement from the reliability point of view?  Describe the arrangement with suitable diagram.

4.
Give a detailed analysis of square shaped and hexagan shaped distribution substation areas.

5.a)
In terms of resistance and reactance of the circuit, derive the equation for load power factor for which voltage drop is minimum. 




   b)
An unbalanced 3-phase star connected load is connected to a balanced 3-phase,      
4-wire source. The load impedances ZR, ZY and ZB are given as 
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ohms respectively and the phase ‘R’ line 
voltage has an 
effective value of 13.8KV. Use the line to neutral voltage of phase 
‘R’ as the 
reference and determine the line and neutral currents and total real and 
reactive powers. 








6.a)
What are the types of common faults that occur in a 
distribution system?  Explain 
them with proper line diagram.     

  b) 
Considering a typical example, describe the procedure for fault current 
calculations in a distribution system, mentioning the assumptions to be made 
for the analysis.


7.
Draw a neat sketch of HRC fuse with tripping device and 
describe it. What are 
its advantages over HRC fuse without tripping device?  What are its applications?
8.a)
Write a notes on need for maintaining good voltage profile in power systems and need to improve power factor?







   b)
Write a short note on how an over excited synchronous machine improves power 
factor.
- - -
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1.
Discuss the objectives of distribution system planning. 


2.a)
Explain the significance of load forecasting in planning a distribution systems.                

   b) 
What are the different methods of load forecasting available? Explain any one in 
detail.

3.
What are the various factors that are to be considered in selecting the primary feeder rating? Give a neat sketch of typical primary distribution feeder?

4.a)
Compare four and six feeder patterns.

   b)
Mention the various factors that are to be considered in selecting substation.

5.a)
Prove the power loss due to load currents in the conductors of the two-phase, three wire lateral with multi grounded neutral is approximately 1.64 times larger than the one in the equivalent three phase lateral. 




   b)
Consider the three phase, three wire 240V secondary system with balanced loads at A, B and C as shown in figure. Determine i) the total voltage drop in one phase of lateral ii) the real power per phase for each load iii) the reactive power per phase for each load and iv) the KVA output and load p.f. of the distribution transformer. 
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6.
Discuss the types of common faults that occur in rural distribution system. What types of protective devices are used to reduce such faults ? Explain with typical rural feeder protection diagram.
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7.a)
Draw a typical time/fault current characteristics of different types of fuses and 
explain them.                                                       

   b) 
What are important considerations have to be made in selection of fuses.

8.a)
Explain briefly different types of voltage control methods? Compare their effects on voltage control? 









    b)
Justify the importance of voltage control and p.f correction.

- - -
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Distribution Transformer
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