
Weekly Assignment 7

EE 451/551 Wind Energy

Due 11:59pm, Feb 28, 2018.

Problem 1. A type 2 wind turbine has 6 poles. The terminal voltage is 690V. The param-
eters of the turbine are: r′2 = 10mΩ and xeq = 0.1Ω. A 0.02Ω resistance is inserted into the
rotor circuit through a solid state switching circuit with 50% duty cycle. Can this system
deliver 3.1 MW (ignore losses in this calculation)?

Problem 2. A 690V, 6 pole, type 3 generator has the following parametersr′2 = 0.01Ω, x1 =
x′
2 = 10mΩ, xm = 5Ω. This generator is connected to the grid through a transmission line

with reactance of 1Ω. The slip of the turbine is -0.05. At a bolt fault, the grid side voltage
drops to 0. However, the power electronic connections to the turbine remains intact, that is,
the injected voltage Va can still be controlled. Find the injected voltage such that the stator
current is limited to 250 A during the fault. Use Thevenin equivalent circuit in calculations.

Problem 3. The random variables X and Y have the following distributions (w.p. stands
for with probability):

X =


1 w.p. 1/3

3 w.p. 1/4

6 w.p. p

Y =

{
1 w.p. 1/2

3 w.p. 1/2
.

1. Find the value of p.

2. Find the mean and variance of X and Y , respectively.

3. Find the mean and variance of X + Y , assuming that they are independent.

Problem 4. Review of calculus.

1. Let p be the number that is not zero, find the derivative of xp.

2. Find the derivative of tan(x)ex − x
log(x)

.

3. Let f(x1, x2) = 3x2
1− 12x1 + 4x2

2− 24x2−x1x
2
2. Find the partial derivatives of f . Find

the Hessian of f .
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Problem 5. Review of linear algebra.

1. Find the inverse of

A1 =

[
1 2
3 4

]
show your work.

2. Consider the following system of equations:

5x1 + 3x2 = 1

ax1 + x2 = 2

Suppose a = 2. Solve for x1 and x2. Then find the value of a such that this system of
equations has no solution.

Problem 6. Consider the following optimization problem:

min
x1,x2

f(x1, x2) = x2
1 − x1x2 + x2

2 + 3x1 − 5x2 + 12

s.t. x1 + x2 = 10

1. Solve the problem ignoring the constraint. Show the solution is a minimum.

2. Solve the problem with the constraint. Compute the Lagrangian multiplier of the
constraint.
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