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1.
Explain the different control functions used for distribution automation. 



2.a) 
What is meant by the term load?  How loads can be classified?  


       

   b) 
Define:  Demand, load duration curve and Annual load duration curve. 

       

   c) 
Explain how maximum demand and average demand can be obtained from daily demand variation curve. 

3.
Explain various types of radial primary feeders with diagrams.

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

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

b)
The per unit values of positive, negative and zero sequence reactances of a network at fault are 0.08, 0.07 and 0.05 respectively. Determine the fault current if the fault is double line to ground.
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7.a)
Justify the importance of voltage control and p.f correction. 
b)
A 3-phase, 50Hz, 2200V Induction Motor develops 400HP at a p.f. 0.8 lag and efficiency 90%. The p.f. is to be raised to unity by connecting a bank of condensers in delta cross supply mains. If each of the capacitance unit is built up of 4 similar 550V condensers, calculate the required capacitance of each condenser and its KVA rating.  
8.a)
Briefly explain the line drop compensation on voltage control.. 

      b)
How an AVB can control voltage? With the aid of suitable diagram explain its function.
-*-*-*-
[image: image7.wmf])

lag

(

9

.

0

Cos

A

0

5

        

=

f

Code No: NR-410207

IV-B.Tech. I-Semester Supplementary Examinations, May-2004

ELECTRICAL DISTRIBUTION SYSTEMS

(Electrical and Electronics Engineering)

Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
Draw the schematic view of a distribution system planning, and explain the role of computer in distribution system planning. 


2.a)  
Explain the characteristics of different types of Load models.




b)  
Assume that the annual peak load of a primary feeder is 2,000 kW, at which the power is 80kW per three phase.  Assuming an annual loss factor of 0.15, determine (i) the average annual power loss (ii)  the total annual energy loss due to the copper losses of the feeder. 

3.a)
Compare the Radial and Loop type primary feeders.

   b)
What are the various factors that influence the primary feeder loading?
4.
How do you analyse a substation service area with ‘n’ primary feeders.

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 per phase 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.a)
Compare and explain the role of shunt and series capacitors in P.F. correction. 

      b)
A 400V, 50 cycles three phase line delivers 207KW at 0.8p.f. (lag). It is desired to bring the line p.f. to unity by installing shunt capacitors. Calculate the capacitance if they are (i) star connected (ii) delta connected. 

8.a)
Explain the effect of AVR on voltage control.

   b)
Write short notes on the role of AVB on voltage control.
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1.a)
What is the need for mathematical models to represent the system?  Name the different operations research techniques used by planners, for planning a distribution system. 



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

2.a) 
Derive the relationship between the load and loss factors. 

   b) 
The input to a sub transmission system is 87.6 ( 106 kWh annually.  On the peak-load day of the year, the peak is 25,000 kW and the energy input that day is 3 ( 105 kWh.  Find the load factors for the year and for the peak-load day. 

3.
Derive the equations for voltage drop and power loss in a radial feeder with uniformly distributed load.

4.
Show that if the voltage drops are limited. Six feeders can carry only 1.25 times as much load as the four feeders.

5.a)
Derive an approximate voltage-drop equation of primary feeder and give the condition for load power factor at which voltage drop is maximum. 


b)
Consider a single-phase, 2-wire secondary distributor of length  ‘l’ meters from the distribution transformer. At a length of  ‘l1’ meters from source, a load of I1amps with a p.f. of 
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 (lag) is tapped. At a length of ‘l2’ meters from first load, a second load of I2amps with a power factor 
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 (lead) is taped. At a length of ‘l3’ meters from second load, a third load of I3amps with a UPF is tapped. If resistance and reactance of each wire are r and x ohms/meter respectively, derive approximate voltage drop equation in the distributor. 

6.a)
What are the advantages and disadvantages of circuit breakers over fuses.

   b)
A 3 phase, 11KV, 25MVA generator with X3 = 0.05PU, X1 = 0.2 P.U and 

X2 = 0.2 P.U is grounded through a reactance of 0.3(. Calculate the fault current for a single line to ground fault. 
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7.
A 3-phase transformer rated 7000KVA and has a over load capability of 125% of the rating. If the connected load is 1150KVA with a 0.8 pf (lag), determine the following : i) The KVAR rating of shunt capacitor bank required to decrease the KVA load of the transformer to its capability level,  ii) the p.f. of the corrected level,  iii) the KVAR rating of the shunt capacitor bank required to correct the load p.f. to unity. 








8.a)
How a shunt capacitor and reactors can control the voltage? List the disadvantages of using a shunt capacitor for voltage control. 



b)
With the help of a phasor diagram, show how a series capacitor boosts the voltage? What are the drawbacks of this method?
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1.a)
Explain the need for distribution automation.

   b)
Discuss the motivating objectives of Distribution Automation system.
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.a)
Explain design aspects of secondary distribution system with diagram.

   b)
Derive the equations for voltage drop and powerloss in a radial feeder with 

non-uniformly distributed load.

4.a)
What are the various factors that are to be considered in selecting substation location.

   b)
Compare the four and six feeders patterns.

5.a)
A single phase a.c. distributor AB 300meters long is fed from end A and is loaded as under : 

(i)        100A at 0.707 p.f. (lag) 200m from point A

(ii) 200A at 0.8 p.f. (lag) 300m from point A

Total resistance and reactance of the distributor is 0.2ohms and 0.1ohms  per km. Calculate the total voltage drop in the distributor. The load power factors refer to the voltage at far end. 








b) A single phase distributor 2km long supplies a load of 120A at 0.8p.f. lagging at its far end and a load of 80A at 0.9 p.f. lag at its mid-point. Both power factors are referred to the voltage at the far end. The resistance and reactance per km (go and return) are 0.05ohms and 0.1ohm respectively. If the voltage at the far end is maintained at 230V; calculate i) voltage t the sending end and ii) phase angle between voltages at the two ends. 
6.a)
What are the main objectives of distribution protection? Discuss.

b)
The per unit values of positive, negative and zero sequence reactances of a network at fault are 0.08, 0.07 and 0.05 respectively. Determine the fault current if the fault is double line to ground.
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7.

Briefly explain the economic justification for capacitors installation.

8.a)
Why we need to control the voltage of power system? Explain in detail. 


   b)
Compare and explain the role of shunt and series capacitor in voltage control.
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Distribution Transformer
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