
Weekly Assignment 8

EE 451/551 Wind Energy

Solution Posted on March 5

Problem 1. 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.

The wind turbine has the following possible output (in units of MW):

PW =


20 w.p. 0.3

30 w.p. 0.4

40 w.p. 0.3

1. For each of the possibilities, find the optimal generation of the power plant and the
price (marginal cost) of power.

2. Find the average price. Find the standard deviation of the price.

Problem 2. Consider the following optimization problem:

min x21 + x22 (1a)

s.t. 2x1 + x2 ≤ −10 (1b)

x1 + 2x2 ≤ −5 (1c)

Solve for the optimal x1 and x2. Which constraint is binding?

Problem 3. 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.

1. Calculate the economic dispatch for the unconstrained case.
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2. Suppose that the first generator is limited between 100MW and 200MW (100 ≤ P1 ≤
200) and the second generator is limited between 50MW and 150MW (50 ≤ P2 ≤ 150).
Find the optimal dispatch.

Problem 4. A market has a demand curve described by π = 1 − q and a supply curve
described by π = q2 for 0 ≤ q ≤ 1.

1. Find the market clearing equilibrium. That is, find where the two curves cross.

2. Find the demand and supply surpluses.
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