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Renewable Energy Systems at Shoreland Feasibility Study 
 
Background: 
In my experience, while most students are typically aware of the existence of renewable energy 
technologies, few students appreciate the subtle difficulties of individually making a decision about 
whether or not to invest in a renewable system. Even fewer students understand the difficulties faced 
by local, state, and national governments (or even international agencies) when deciding how 
renewable technologies fit into policies about the future of energy production. The long term unit in 
which this lesson is included is designed to initiate student consideration about the personal economic 
and environmental benefits of a small capacity renewable energy system, followed by having students 
begin to consider the implications of renewable energy for larger social units. 
 
This lesson is the beginning of a hands-on investigation of the wind and solar resources available at 
Shoreland. The purpose of this lesson is to initiate thought about how people determine whether or not 
renewable energy technologies are good investments. 
 
Objectives: 
The students will… 

1. identify costs and benefits of renewable energy technologies. 
2. calculate the payback period for a photovoltaic system installed in Milwaukee. 
3. identify sources of error in the “payback period” model. 
4. identify factors other than the simple “payback period” that are a part of a decision about using 

renewable energy. 
5. evaluate the decision to use photovoltaic technology based on payback period and other 

factors. 
 
Lesson: 
Pre-Activity Lesson 
 
1. Development of Background 

 
Write the words “Photovolatic Electricity” at the top of the board, and draw a costs/benefits chart 
below it. Ask students: 

 
A.  Why do some people choose to put solar panels on their rooftops? If the students’ answers fit, 

put them in the benefits column.  
B. Why do some people choose not to use solar panels? If the students’ answers fit, put them in 

the costs column. 
 

Write the words “Wind Electricity” at the top of the board, and go through the same process of 
asking students why some people choose to install wind turbines, and why some people do not. 
Compare the two final costs/benefits charts, noting similarities and any differences. 

 
2. Transition to New Lesson 



 
Possibly, a student may identify “they don’t make enough electricity”, or “people are unsure how 
much electricity they make” as a reason that people do not choose to use solar or wind technology. 
If not, suggest it as an addition to the costs lists. Tell students, “As we complete our solar and wind 
assessments during this school year, we are going to be learning just how much energy we are able 
to generate from solar and wind sources at different sites here at Shoreland. This will help us to 
make a decision about whether or not investing in wind or solar technologies is worth it for us as a 
school. Today we are going to be examining an example of a Milwaukee homeowner. After 
considering the example, you will make a decision about whether or not you feel it is worthwhile to 
install solar electric technology.” 

 
3. New Lesson 

 
A. Begin by giving students copies of the “Krepel Residence Average Electricity Production” sheets. 

Explain to the students that this house generally produces more energy than it uses, except 
during the darkest three months of winter. Also explain to students that the table shows the 
average amount of electricity generated by the photovoltaic system based on three years of 
data. Finally, explain to students that the chart only provides information and workspace for the 
first two years of energy production, but they will be calculating several years of electricity 
production from the photovoltaic system on the house, so they will need scratch paper. 

B. Share the initial cost of the photovoltaic system with the students. Explain that the “payback” of 
a system is how long it takes to pay for the system. Tell students that they will be calculating the 
payback of the Krepel photovoltaic system. After rebates, the system cost the Krepels $45,000. 

C. Show students how to calculate the amount earned by the energy produced based on current 
We Energies electricity prices. 

D. Have students find the total amount earned by the Krepels from their photovoltaic system in 
one year by adding the amount earned each month. (Since we are using 2010 energy prices, the 
base year for the payback time will be 2010. Explain this limitation of the model to students.) 

E. Explain to students that, according to U.S. Department of Energy Statistics, in the past 10 years 
national electricity prices have increased at an average rate of 3.9% per year. Show the students 
how to calculate a projected cost for electricity in 2011 if this rate increase holds true during 
2010. 

F.  Ask students to continue calculating the amount earned for 2011 using the new rate. 
G. Students calculate the new rate for 2013 and continue calculating the amount earned. 
H. Students continue this iteration of calculations until the Krepels have earned enough to pay for 

the solar energy system. Then students count the number of years it took to reach this payoff 
point. (With the given information, the students should find that it takes 25 years and the 
system will be paid off after 2034). 

I.  After students have completed this calculation, have them evaluate the “payback model”. What 
assumptions were made? (Steady rate of increase of energy prices, monthly solar energy 
averages are predictive of future amounts, the system efficiency will not decrease in 25 years.) 
Is this model valid despite these assumptions? 

J. Next, ask the students whether or not they feel the solar system is worth it? 
K. Share Mr. Krepel’s comment with the students.  

“Payback is always a tricky thing to calculate. The way I look at it, my wife and I had $40,000 we 
needed to invest. We could have put it in the stock market, and in fact many people told us that 
we should. Had we done that, we would only have about half of the money left. The solar 



panels, however, are a sure investment for us. Energy prices aren’t going down anytime soon, 
and the power company is going to be paying us for the electricity we produce.” 
Why does Mr. Krepel feel his system is worth it? 

L. Are there reasons other than financial reasons why people install photovoltaic arrays? Do these 
reasons make them worth it?  

 
4. Review 

“To sum up, the payback time of a photovoltaic system can be estimated by calculating how much 
energy the system is likely to produce and finding how much money the system is likely to earn. 
However, the reasons that people install renewable energy systems go deeper than just this figure 
for the payback time of the system. Reasons for installing a system include things like energy 
security and removing stress from the environment. When considering whether or not to implement 
renewable energy technologies, it is important to consider all potential costs and benefits.” 
  

5. Assignment 
Write a statement about your current opinion about whether or not Shoreland should install more 
photovoltaic solar panels on the grounds. Also, write no fewer than three specific reasons for your 
opinion. 
 

6. A Look to the Future 
Explain to students what they will be doing to make a decision about whether or not renewable 
energy technologies are right for Shoreland’s campus. Students will be using solar and wind logging 
technologies to measure the potential for electrical energy generation from these two sources. To 
do this, students will work with the buildings and grounds director to determine locations that 
would acceptable for solar panels or wind turbines to be installed in the future, and then students 
will install solar energy and wind energy logging technology at those locations. Students will return 
periodically (every four months, in January, May, and September) to collect and analyze the data 
from those locations, using it to determine how much electrical energy could have been generated 
and, if the trends continue in the future, how long the payback on solar and wind technologies 
would be. They would also analyze how effective the technologies would be for lowering the 
environmental impact of the campus. Finally, students will recognize other ways that the 
technologies would impact Shoreland, like educational benefits or aesthetic concerns. 



Year Price per kWh Month
kWh of 

Electricity

Monthly 

Price
Year Price per kWh Month

kWh of 

Electricity

Monthly 

Price

2010 $0.12611 January 247.3 $31.19 2011 January 247.3

February 358.3 February 358.3

March 1061.3 March 1061.3

April 913.3 April 913.3

May 940.0 May 940.0

June 976.7 June 976.7

July 953.0 July 953.0

August 890.0 August 890.0

September 1065.0 September 1065.0

October 672.7 October 672.7

November 611.7 Subtotal November 611.7 Subtotal

December 311.7 December 311.7

Krepel Residence Average Electricity Production Initial System Cost: $45,000
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