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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Explain principle and operation of a single phase transformer with neat diagram.
	L2
	CO1
	[7M]

	
	b)
	A 100kVA, single phase transformer has N1=400, N2=80, R1=0.3Ω, X1=1.1Ω, R2=0.01Ω, X2=0.035Ω. The applied voltage is 2200V. Find 

i) The total impedance as referred to primary   ii) Voltage regulation and output voltage at 0.8 power factor lagging at full load.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain the OC and SC tests, performed on a single-phase transformer. Determine the equivalent circuit based on above tests.
	L2
	CO2
	[7M]

	
	b)
	An autotransformer is required to step-up a voltage from 220 volts to 250 volts. The total number of coil turns on the transformer main winding is 2000. Determine the position of the primary tapping point (N1), the primary and secondary currents when the output is rated at 10KVA 
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	An engineer needs to install a 3-ϕ transformer at the substation end of the transmission line, i.e where the voltage is need to step down for distribution load connection, suggest suitable 3 phase transformer and explain with neat diagram 
	L4
	CO3
	[7M]

	
	b)
	A 3-ϕ transformer has 400 turns on the primary and 40 turns on the secondary. The supply voltage is 3300V. Find the secondary voltage on no-load when the windings are connected in (i) star-delta (ii) delta-star.
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain different losses in a 3-ϕ induction motor
	L2
	CO4
	[7M]

	
	b)
	A 3-ϕ 50Hz 4-pole induction motor runs at 1460 RPM. calculate the synchronous speed, slip, rotor frequency.
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain torque-slip characteristics of Induction motor
	L2
	CO5
	[7M]

	
	b)
	Demonstrate R2=aX2 at maximum torque in a 3-ϕ induction motor
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain speed control of 3-ϕ induction motor by using Rotor Rheostat Control method.
	L2
	CO6
	[7M]

	
	b)
	Explain starting methods of 3-ϕ Squirrel-cage Motors

i) Star-delta starting


ii) Auto-transformer starting
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	How to reduce Iron losses in a transformer? Explain.
	L2
	CO1
	[5M]

	
	b)
	A 100/10, 50VA double winding transformer is converted to 100/110V auto transformer. Then determine the rating of auto transformer.
	L3
	CO2
	[5M]

	
	c)
	A 3-ϕ 900kVA, 3kV/√3 kV (△/Y),  50Hz transformer has primary (high voltage side) resistance per phase of 0.3Ω and secondary (low voltage side) resistance per phase of 0.02Ω. Iron loss of the transformer is 10 kW. Find the full load % efficiency of the transformer operated at unity power factor.
	L3
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Draw and explain power stages in 3-ϕ induction motor.
	L2
	CO4
	[5M]

	
	b)
	Derive the expression for the maximum torque of a 3-ϕ induction motor under running conditions.
	L1
	CO5
	[5M]

	
	c)
	Explain Induction generator operation.

	L2
	CO6
	[4M]
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