
Homework 4

EE 351

Due April 29th, 11:59 pm. Submit to Canvas at
https://canvas.uw.edu/courses/1448934/assignments/6294222.

Problem 1. A dc/dc buck converter consists of a 100 V dc source in series with 10 Ω load
resistance and a switch. For each cycle, the transistor is turned on for 30 µs and turned off
for 20 µs. Compute the following:

a The switching frequency.
b The average voltage and current across the load.
c The power consumed by the load.

Problem 2. Assume the same parameters as in Problem (1). Now suppose that the DC
source has a 1 Ω series source resistance. How much power is lost to this series resistance?

Problem 3. A solar power density for a given area has a standard deviation of 3.5 hours,
and a maximum power of 250 W/m2 at noon. Compute the solar energy density at 11 am.

Problem 4. A photovoltaic power plant site located near the equator (the power is highest
at noon) has the following parameters: αdt = 0.84, αp = 0.9, βwa = 0.08. The solar power
density measured at 11:00 am is 500 W/m2. Compute the solar power density at 3:00 pm.

Problem 5. A solar panel consists of 5 parallel columns of PV cells. Each column has 8
PV cells in series. Each cell produces 2.5 W at 0.6 V. Compute the voltage and current of
the panel.

Problem 6. The state of California has a peak load of about 50 GW (50,000 MW). Suppose
that you own a generator that is only turned on when the load is above 42 GW. The generator
has a capacity of 10 MW, and we assume that if it is used, then it is operating at its full
capacity. Suppose that for 100 hours out of the year the load in California is higher than 42
GW.

a Suppose the generator has a fixed cost of $1,000,000 per year and a variable cost of
$10/MWh. What is price that the generator has to charge in $/MWh to break even?
Note that all of the fixed cost has to be recovered from when the generator is running.

b Given that the average price of electricity in California is about 18 cents per KWh,
what is the ratio between the price when the generator is on and the average price?
This is a very simple example of why prices in power systems vary over large ranges.
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