
Homework Assignment 4

EE 451/551 Wind Energy

Due 11:00 pm, Feb 7, 2018. Submit online at
https://www.dropbox.com/request/IJJdakpNj6RqCaIGcGEr

Problem 1. A 6 pole, 60 Hz, induction generator is receiving 500 hp from the blades and
is rotating at 1250 rpm. The rotational loss of the generator is 1 kW. Find the slip of the
generator and its developed power.

Problem 2. A 690 V induction generator has the following parameters: x1 = 2Ω; x′
2 =

1.5Ω;xm = 100Ω; r1 = 1Ω; r′2 = 1Ω. The slip is s = −0.1. Use the Thevenin equivalent
circuit for the grid voltage, find

a) The developed power.

b) The active and reactive power delivered to the grid.

Problem 3. A wind turbine has 6 poles, 690 V induction generator with the following
parameters: r1 = r′2 = 0.05Ω and x1 = x′

2 = 0.5Ω. Ignore the shunt reactance. The
generator is rotating at 1230 rpm. Compute:

a) Developed power

b) Developed torque

c) The copper losses

d) The output power

Problem 4. A type 1 wind turbine has a 6 poles, 60 Hz induction generator connected
to a grid voltage of 690 V. The speed of the generator is 1250 rpm. The parameters are
r1 = r′2 = 10mΩ and x1 = x′

2 = 100mΩ. Ignore the shunt reactance. Find

a) The developed power and torque.

b) The maximum possible power and torque.

Problem 5. A type 1 wind turbine has a 6 poles, 60 Hz induction generator connected
to a grid voltage of 415 V. The speed of the generator is 1260 rpm. The parameters are
r1 = r′2 = 4mΩ, x1 = x′

2 = 40mΩ and xm = 5Ω. Use Thevenin equivalent circuit for the
grid, find the reactive power delivered by the grid to the generator.

Problem 6. (Bonus for undergraduate students, must attempt for graduate students) Look
at the dynamical model of the induction generator in Fig. 6.23 in the textbook. Write the
input/output relationship between the mechanical torque Tm and the developed torque Td.

1


