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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.
	Explain why hysteresis and eddy current losses occur in a transformer?
	[3M]

	2.
	Explain the following characteristics of an auto transformer with two winding transformer: 
i) Rating              ii) Losses            iii) Impedance 
	[3M]

	3.
	Why the wave shape of magnetizing current of a transformer is non-sinusoidal?
	[3M]

	4.
	Explain why induction motor at no load operates at very low power factor?
	[3M]

	5.
	Explain why the rotor of polyphase induction motor can never attain synchronous speed?
	[3M]

	6.
	What is the effect of change in input voltage on starting torque of induction motor?
	[2M]

	7.
	Why cannot operate Transformer with DC supply? State the reason?
	[2M]

	8.
	What are the two fundamental characteristics of a rotating magnetic field?
	[2M]

	9.
	Calculate the relative values of starting currents and starting torques of a 3-phase squirrel-cage induction motor, when it is started by i) direct-on-line starter, ii) star-delta starter and iii) auto-transformer starter with 70% tapping.
	[2M]

	10.
	Explain the functions of the following in a transformer                          

i) Breather         ii) Conservator   iii) Oil
	[2M]


                                                                         Part – B


            Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Two 100kVA transformer each has maximum efficiency of 98.2%, but in one transformer it occurs at 92% load and for other transformer it occurs at full load. For following load cycle fins all day efficiency

for each. Suggest which transformer is more suitable for this load.

Full load at 0.8 pf lagging for 8 hours

65 % load with 0.95 pf lagging for 6 hours

90 % load with 0.88 pf lagging for 4 hours

10 % load with 0.72 pf lagging for 6 hours.

Also find the maximum all day efficiency for both the transformers if both transformers are supplying constant load.                                                                                                                               
	[5M]

	
	b)
	Explain the working principle of transformer considering drops in the winding with relevant phasor diagrams for different loads?
	[5M]

	
	
	
	

	12.
	a)
	In Sumpner’s test, why the reading of the wattmeter recording the core losses, remains unaffected when low voltage is injected in the secondary series circuit? Explain.
	[5M]

	
	b)
	A 20kVA, 2300/230V, two winding transformer is to be used as an auto transformer, with constant source voltage of 2300V. At full load of unity power factor, calculate the power output, power transformed and conducted. If the efficiency of the two winding transformer at 0.6 p.f. is 96% find the auto transformer efficiency at the same power factor?
	[5M]

	
	
	
	

	13.
	a)
	A Δ bank consisting of three 20-KVA, 2300/230V transformer supplies a load of 40kW. If one transformer is removed, find for the resulting Y-Y connection. i)KVA load carried by each transformer. ii) Percent of rated load carried by each transformer iii) Total KVA rating of the Y-Y bank. iv) Ratio of the Y-Y bank to Δ - Δ bank transformer ratings v) Percent increase in load on each transformer when bank is converted into Y-Y bank.
	[5M]

	
	b)
	A 500KVA, 3-phase, 50Hz transformer has a voltage ratio (line voltage) of 33/11KV and is delta/star connected. The resistance per phase are: high voltage 35Ω, low voltage 0.876Ω and the iron loss is 3050W. Calculate the value of efficiency at full-load and one-half of full-load respectively at 0.8 p.f lagging.
	[5M]

	
	
	
	

	14.
	a)
	What are the essential conditions for development of torque in AC machines?
	[5M]

	
	b)
	A 4-pole, 3-phase, 50Hz, IM supplies a useful torque of 160 Nm at 5 % slip. Calculate: rotor input, motor input, efficiency if friction and windage losses are 500W and stator losses are 1000W?
	[5M]

	
	
	
	

	15.
	a)
	State and explain the torque and slip characteristics of 3-phase cage and slip ring induction motors. Show the stable region in the graph?
	[5M]

	
	b)
	The result of the no load and blocked rotor tests on a 3-phase ,Y connected ,10KW, 400V, 17A, 50HZ, 8-pole induction motor with a squirrel cage rotor are given below.

No-load test:      Line to line voltage =400V

                           Input power =467W
                           Input current :6.8A
Block rotor test:

    Line to line voltage=180V
    Input power = 1200W
    input current =17A

The DC resistance of stator measured immediately after the blocked rotor test is found to have an average value of 0.6Ω/ph.

Calculate the parameters of circuit model of the induction motor? Draw the circuit model? Calculate torque (net), stator current, power factor and efficiency?
	[5M]

	
	
	
	

	16.
	a)
	Explain speed control of three phase induction motor by slip power recovery scheme?
	[5M]

	
	b)
	A 3-phase, 25KW, 400V, 50Hz, 8-pole induction motor has rotor resistance of 0.08Ω and standstill resistance of 0.4Ω. The effective stator /rotor turns ratio is 2.5/1 .The motor is to drive a constant torque load of 250N-m.Neglect stator impedance

i) Calculate the minimum resistance to be added in rotor circuit for the motor to start up on the load

ii) At what speed would the motor run if the added rotor resistance is (a) left in the circuit and (b) subsequently short circuited   
	[5M]

	
	
	
	

	17.
	a)
	What are the effects of variations of frequency and supply voltage on iron loss?
	[4M]

	
	b)
	Two single phase 500kVA and 400kVA transformers are connected in parallel to supply a load of 800kVA at 0.8 p.f lagging. The resistance and leakage reactance of the first transformer are 2.5 per cent and 6 percent respectively an d of the second transformer 1.6% and 7% respectively. Calculate the kVA loading and power factor at which each transformer operates.
	[3M]

	
	c)
	Explain how the no-load current of a single phase transformer contains harmonics even when the supply voltage is sine wave.
	[3M]

	
	
	
	

	18.
	a)
	Explain why slip in a three phase induction motor is directly proportional to toque when operating at near synchronous speed?
	[3M]

	
	b)
	Show that the diameter of current-locus circle of a polyphase induction motor is   V1/(X1+X’2), where X1  is the per phase stator leakage reactance, X’2 is the standstill per phase rotor leakage reactance referred to stator and V1 is Stator phase voltage
	[3M]

	
	c)
	Rotor leakage impedance at starting is different from its value at normal running condition of 3 phase induction motor? Why?
	[4M]


-- 00 -- 00 –
H.T No





Regulations:


A17











PAGE  
Page 2 of 2

