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B.Tech

CPEE 5304
Special Examinations-2012
ELECTRICAL MACHINES-1I
Full Marks : 70
Time : 3 Hours
Answer six questions including question No. I which is compulsory
Figures in the right hand margin indicate marks
Answer the followings 2x10

(a) Normally what is the speed in rpm of a 4 pole 50Hz induction motor when it runs?

(b) What is the ratio of input power to rotor and its ohmic loss at slip s?

(¢) A fall in 4% of supply voltage, the torque of an induction motor will be decreased by
what percent?

(d) Assuming that a three phase induction motor is running at 1440 rpm on normal
supply, what will be the speed in rpm, when fuse of one of the supply phase blows
oft?

(e) The power factor of a star connected induction motor is 0.5 during light loads. If it is
connected in delta, what will be the power factor.

(f) A starting torque of 100Nm is developed by an autotransformer starter with a tapping
of 40%. If the tapping of auto-transformer starter is 80%, then what will be the
starting torque?

(g) A 10kW. 400 V, 3-phase induction motor is started with direct-on line starter. What
will be the motor current and pf at starting?

(h) Motor A has deeper and narrow slots, whereas motor B has shallow and wide slots.
What will be your comments on the motors?

(i) In Scott connection, if the ratio of main transformer is K, then what will be the
transformation ratio of the teaser transformer?

(j) Explain star-star connection of small high voltage transformer.

A 5.5 MVA, 50 Hz, 3-phase synchronous generator having a synchronous reactance of
0.30 p.u is running at 1500 r.p.m and is excited to give 11 kV. If the rotor deviates
slightly from its equilibrium position, what is the synchronizing torque in N-m per degree
mechanical displacement? 10

A 3-phase. 50 Hz induction motor has the full-load speed of 1440rpm. For the motor
calculate the following : 10

a) number of poles

b) full-load slip and rotor frequency

¢) speed of stator field with respect to stator structure and rotor structure

d) speed of rotor field with respect to rotor structure, stator structure.
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(a) Explain how the power factor of an induction motor is controlled by static

capacitors.

5
(b) Show that for a constant capacitance, the degree of power factor correction is not the
same at different loads. 5

. Explain clearly how a three-phase transformer Yd 11 of group number, can be successfully

operated in parallel with another transformer Dy of group number 3. 10
(a) Describe the construction and principle of operation of a hysteresis motor? 5

(b) What is an induction motor? Explain how rotor test is done in an induction motor? 5

. Explain various methods of controlling speed of a 3 phase induction motor. 10

. Write short notes of the followings 2x5

(a) Poly phase induction motor

(b) Difference between core type and shell type transformers




