
Homework 9

EE 351

Due June 4th, 11:59 pm. Submit to Canvas at
https://canvas.uw.edu/courses/1448934/assignments/6356444

Problem 1. A three phase transformer is connected in Y /Y configuration. All of the
windings have a turns ratio N1/N2 = 10. If a line-to-line voltage of 600 V is applied on the
primary, compute the line-to-line voltage secondary side.

Problem 2. A three phase transformer is connected in Y /∆ configuration. All of the
windings have a turns ratio N1/N2 = 10. If a line-to-line voltage of 600 V is applied on the
primary (i.e., the Y connected side), compute the line-to-line voltage secondary side (i.e.,
the ∆ connected side).

Problem 3. Three single-phase transformers, each is rated at 12 kVA, 500/350 V are con-
nected as Y /∆ configuration. Compute the following:

a The power rating of the 3-phase transformer.

b The line-to-line rated voltages of the 3-phase transformer. Note that for each single
phase transformer the rated voltages are across the windings.

Problem 4. A three-phase transformer has a rating of 20 MVA, 120kV(∆)/13.8kV(Y ). A
three-phase load that consumes a power of 14 MVA is connected to the secondary. Find the
turns ratio of the transformer and the line current on the primary side.

Problem 5. A single phase, 240/120 V transformer has the following parameters: R1 =
2Ω;R2 = 0.8Ω;X1 = 5Ω;X2 = 1Ω. A load of 6 − 3j Ω is connected across the secondary.
The voltage measured across the load side is 95 V. We neglect the shunt elements. Compute
the following:

a The load voltage referred to the primary side (i.e., V ′
2).

b The secondary winding current referred to the primary side (i.e., I ′2).

c The source voltage.

d The load power and the efficiency of the transformer.

Problem 6. The output power of a four-pole, three-phase induction motor is 100 hp (1 hp
is about 0.746 kW). The motor operates at a slip of 0.02 and efficiency of 90%. Compute:
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a Input power of the motor.

b The output torque of the motor.

Problem 7. Given a 60 Hz, 12 pole, 3-phase Induction Motor with the following per phase
equivalent circuit parameters (assume Rm and Lm are very large):

R1 = 0.8Ω R′
2 = 1.2Ω L1 = 0.4Ω L′

2 = 0.3Ω V1 = 240V

The slip is 0.06. Find the following

a) The speed of the motor.

b) The equivalent impedance of the circuit as seen from the source.

c) The stator current and the rotor current referred to the stator side (I ′2).

d) The developed power and torque.

e) The copper loss of the motor.
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