
Homework Assignment 8

EE 451/551 Wind Energy

Solutions will be posted

Problem 1. A type 3 generator has the following parametersx1 = 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 -0.04. 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. Ignore all losses.

Problem 2. 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 3. Consider the following optimization problem:

min
x1,x2

f(x1, x2) = x2
1 − x1x2 + x2

2 + 3x1 − 5x2 + 12

s.t. x1 + x2 = 10

Find the optimal x1 and x2.

Problem 4. A small power system is supplied by four generators. The cost characteristics
of these generators are given by (the powers are expressed in MW):

C1 = 300 + 12P1 + 0.05P 2
1 [$/h]

C2 = 250 + 13P2 + 0.06P 2
2 [$/h]

C3 = 150 + 11P3 + 0.08P 2
3 [$/h]

C4 = 200 + 10P4 + 0.07P 2
4 [$/h]

The total load is 800 MW. Find the optimal economic dispatch and the price of power. What
is the total payment made by the load? What are the profits of each of the generators?
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Problem 5. (Bonus for undergraduate students, must attempt for graduate students) A
system has a load of 100 MW, a wind turbine and a conventional generator. The generator
has the following cost:

C(P ) = 10 + 15P + 0.2P 2.

Suppose the wind turbine can control it’s output. What is the output of the wind turbine
that maximizes its own profit?
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