
Homework Assignment 1

EE 555 Data Science for Power Systems

Due Apr 9th at 11:59pm. Submit the solution of the first three questions to
https://canvas.uw.edu/courses/1545435/assignments/7307503 . For the programming

questions, submit at https://dtabas.github.io/eep555uw/

Problem 1. Here we are going to review some basic power and energy concepts.

a) Suppose a household consumed 30 kWh in a day. What is the average power consumption?

b) The power consumed by a device over an hour is given by

P (t) = 1 − t/2

where t is time with a unit of hours. Find the energy consumed and the average power
consumption.

Figure 1: Figure for problem 2.

Problem 2. This question shows that both the total energy consumption and peak power con-
sumption contributes to costs. Consider the power consumption profile of two different customers
shown in Fig. 1.

a) Find the total energy consumption (i.e., the area under the curve) for each of the customers.

b) Customers (especially large ones) are typically charged for both their total energy use and
peak power consumption. Suppose the cost for energy is $ 1/kWh and the cost for peak
power is $ 1/kW. What is the total cost for each customer?

Problem 3. This question shows why wind power forecasting is difficult. At a wind power site,
suppose the speed is v m/s at the turbine. The power generated is actually proportionally to the
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cube of the speed, that is, P = αv3, where α is some constant of proportionality. A quick way
to see this is to remember that the kinetic energy is proportional to v2 multiplied by how much
air is flowing through the area. Since the flow rate of air is proportional to v, the power ends up
depending on v3.

Now suppose we forecast the speed to be 10 m/s with 10% error up or down. Assuming α = 1,
what is the possible range of wind power? What is the % error?

Problem 4. Finish the programming assignment at https://dtabas.github.io/eep555uw/
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