
Homework Assignment 6

EE 451/551 Wind Energy

Due 11:00 pm, Feb 28, 2018. Submit online at
https://www.dropbox.com/request/QSdn2F246nGj9qwUIBvz

Problem 1. A DFIG (Type 3) turbine has 6 poles and the terminal voltage is 480 V line-
to-line. The parameters are:

r1 = r′2 = 0.1Ω, x1 = x′2 = 0.2Ω, xm = 5Ω

Assume the stator voltage is the reference. The speed of the rotor is 1260 rpm. A voltage of
10 V with an angle of −60◦ is injected at the rotor. Find the developed power, the air gap
power, and the stator output power. Use Thevenin equivalent circuit for calculations.

Problem 2. A Type 3 wind turbine has 6-pole, 690 V terminal voltage induction generator
with the following parameters: x1 = x′2 = 1.0Ω, xm = 10Ω, r1 = r′2 = 0.1Ω. The machine is
operating at a slip of -0.1.

a) Find the developed power if the injected voltage is 0.
b) Find the developed power if the injected voltage is 5∠90◦. Note: in an earlier version

of the homework, this part was much harder than intended. If you already did it, it
will be treated as a bonus question.

Problem 3. A Type 3 wind turbine has 6-pole, 690 V terminal voltage induction generator
with the following parameters: x′2 = 1.0Ω, xm = 10Ω, r′2 = 0.1Ω (r1 and x1 are zero). The
machine is operating at a slip of -0.05. Find the reactive power delivered to the grid from
the stator for:

a) An injected voltage of 10∠20◦.
b) An injected voltage of 5∠− 100◦.

Problem 4. An 8 pole DFIG is spinning at 810 rpm. Its slip power is 10 kW. Ignore losses
and compute the power delivered to the grid.

Problem 5. A 690V, 600 rpm DFIG system has its GSC connected to the grid (i.e., the
FCB) through a transmission line with a reactance of 2Ω. Compute the output voltage of
the GSC such that 10 kW and 60 kVAr is delivered to the FCB. Note the FCB voltage is
taken to have an angle of 0◦.

Problem 6. (Bonus for undergraduate students, must attempt for graduate students) A
Type 3 wind turbine has 6-pole, 690V induction generator with the following parameters:
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x1 = x′2 = 1Ω, xm = 10Ω, r′2 = 0.1Ω (r1 = 0). The machine is operating at a slip of -0.1. A
voltage is injected into the rotor of the induction generator such that the generator provides
50 KVAr of reactive power to the grid. The developed (active) power should not change.
Find the injected voltage.
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