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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Brief about the working principle of Booster transformer.
	[3M]

	2.
	Explain about power factor tariff.
	[3M]

	3.
	What are the advantages of GIS?
	[3M]

	4.
	Why do we use reactors in the power system? Discuss their advantages.
	[3M]

	5.
	What are various kinds of faults?
	[3M]

	6.
	Explain about feeder and distributor.
	[2M]

	7.
	Define load factor and diversity factor.
	[2M]

	8.
	What is the need for short circuit studies or fault analysis?
	[2M]

	9.
	What is distribution system? What are the usual ratings of different types of distribution   systems?
	[2M]

	10.
	An alternator is supplying a load of 300 kW at a p.f. of 0·6 lagging. If the power factor is raised to unity, how many more kilowatts can alternator supply for the same kVA loading ?
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	What is the necessity of voltage control and power factor correction?
	[5M]

	
	b)
	A load of 10,000 kW at a power factor of 0·8 lagging is supplied by a 3-phase line whose voltage has to be maintained at 33kV at each end. If the line resistance and reactance per phase are 5 Ω and 10 Ω respectively, calculate the capacity of the synchronous condenser to be installed for the purpose. What do you interpret from the result?
	[5M]

	
	
	
	

	12.
	a)
	A generating station has a maximum demand of 25MW, a load factor of 60%, a plant capacity factor of 50% and a plant use factor of 72%. Find (i) the reserve capacity of the plant (ii) the daily energy produced and (iii) maximum energy that could be produced daily if the plant while running as per schedule, were fully loaded
	[5M]

	
	b)
	A generating station has a maximum demand of 75 MW and a yearly load factor of 40%. Generating costs inclusive of station capital costs are Rs. 60 per annum per kW demand plus 4 paise per kWh transmitted. The annual capital charges for transmission system are Rs 20,00,000 and for distribution system Rs 15,00,000 ; the respective diversity factors being 1·2 and 1·25. The efficiency of transmission system is 90% and that of the distribution system inclusive of substation losses is 85%. 
Find the yearly cost per kW demand and cost per kWh supplied :


(i) at the substation 

(ii) at the consumers premises.
	[5M]

	
	
	
	

	13.
	a)
	What is group switching? Explain its operation with the help of neat diagram.
	[4M]

	
	b)
	What are various bus bar arrangements in the substations? Explain with neat diagrams?
	[6M]

	
	
	
	

	14.
	a)
	A 3-phase transmission line operating at 10kV and having a resistance of 1Ω and reactance of 4Ω is connected to the generating station bus-bars through 5MVA step-up transformer having a reactance of 5%. The bus-bars are supplied by a 10MVA alternator having 10% reactance. Calculate the short-circuit kVA fed to symmetrical fault between phases if it occurs
(i) at the load end of transmission line

(ii) at the high voltage terminals of the transformer
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	[7M]

	
	b)
	3-phase alternator can supply a maximum load of 5000kVA at 6600V. The machine has internal reactance of 6%. Find the reactance per phase of the limiting reactor if the steady apparent power (kVA) on short-circuit is not be exceed 5 times the full-load value.
	[3M]

	
	
	
	

	15.
	a)
	A 3-phase, 10 MVA, 11 kV generator with a solidly earthed neutral point supplies a feeder. The relevant impedances of the generator and feeder in ohms are as under :

                                                       Generator                           feeder 

Zero sequence impedance                   j 0·4                             j 3·0

Positive sequence impedance             j 1·2                             j 1·0

Negative sequence impedance           j 0·9                              j 1·0

If a fault from one phase to earth occurs on the far end of the feeder, calculate

(i) the magnitude of fault current

(ii) line to neutral voltage at the generator terminal


	[5M]

	
	b)
	Three resistors of 5Ω, 10Ω and 20Ω are connected in delta across the three phases of a balanced 100 volts supply. What are the sequence components in the resistors and in supply lines?
	[5M]

	
	
	
	

	16.
	a)
	A 2-wire d.c. distributor is 250 m long. It is to be loaded as shown in Figure at 50 m intervals. If the maximum voltage drop is not to exceed 10V and the resistivity of core material is 

0·7 x2·54µΩcm, determine the maximum cross-sectional area of each conductor.
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	[6M]

	
	b)
	Draw the single line diagram of radial type  distributor fed at one end and explain  
	[4M]

	
	
	
	

	17.
	a)
	What are the causes for low power factor and how to improve the power factor?
	[3M]

	
	b)
	What are the desirable characteristics of a tariff method?
	[3M]

	
	c)
	Explain in detail about resistance grounding and reactance grounding?
	[4M]

	
	
	
	

	18.
	a)
	Given 

Generator 1: 100MVA, 33kV,reactance 10%

Generator 2: 150MVA, 32kV, reactance 8%

                   Generator 3:   110 MVA , 30kV,reactance 12%

Determine the new per unit reactance of generators corresponding to the base values of 200 MVA and 35kV
	[3M]

	
	b)
	The symmetrical components of a set of unbalanced three phase currents are:

Ia0= 100A, Ia1= 200-j100 A; Ia2= -100 A. Calculate the original unbalanced phasors.
	[4M]

	
	c)
	Explain in detail what are the requirements and design features of Distribution system?
	[3M]
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