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#1.
The following readings were taken on a three phase 150 kVA, 6600/440-V


Δ/Y – connected transformer.


Open circuit test: 1900 W, 440 V, 16.5 A


Short circuit test: 2700 W, 315 V, 13.12 A.

a) Find the per unit equivalent circuit of the transformer.

b) Use per unit calculations to find the voltage regulation and efficiency of the transformer if it is operating at half rated load, rated secondary voltage, and 0.9 p.f leading.










(13 marks)


#2.
The following data apply to a 100-kW, 250-V, and six poles, 900 rev/min  cumulatively compounded generator with a long shunt connection:

No load rotational losses = 3840 W.


Armature resistance = 0.012 Ω.


Series field resistance = 0.004 Ω.


Commutating pole field resistance = 0.004 Ω.

Shunt field current = 2.6 A

Assume a stray load loss of 1% of the output. Calculate:
a) The efficiency at rated load.

b) The induced torque at rated load.

(13 marks)

#3. 
A shunt motor has a field resistance of 350 Ω and an armature resistance of 0.2 Ω  and runs off a 250-V supply.


The armature current is 55 A and the motor speed is 1000 rev/min.

a) Assuming a straight line magnetization curve, calculate the additional resistance required in the field circuit to increase the speed to 1100 rev/min for the same armature current.
b) With the original field current, calculate the resistance required in series with the armature to half the speed if the load torque is proportional to the square of the speed.

(12 marks).

# 4.
The resistance of the armature circuit of a 240-V shunt motor is 0.11 Ω


including brushes. When the field resistance is adjusted so that the resistance 


of the shunt field circuit is 120 Ω , the current taken by the motor is 82 A and 
the speed  is 900 rev/min. Neglect armature reaction. 
If the torque is increased by 50% calculate:
a) The current taken by the motor.
b) The speed.
Now assume this motor to drive a constant – torque load such that the armature current is 80 A when the speed is 900 rev/min.

If the flux is reduced by 25%, neglect armature reaction and calculate the speed.

(12marks)

