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Lesson Overview 
In this interdisciplinary project, students will work in teams for a solar power company to 
create a proposal for installing photovoltaic panels at their school. Each company will 
be broken up into 5 teams: Design, Engineering, Government Incentives and Finance. 
These teams will then collaborate to create a final proposal to present to the school 
principal. For the project to be a success, the solar power company will own the solar 
array and will sell the power to the school at or less than the cost from the electric 
company. The solar company will have paid for the entire system through these 
electricity bills over a period of 25 years. 

Materials Included in this 
Lesson 

Other Materials for this Lesson 

• Design Team Worksheet 
• Engineering Team Worksheet 
• Finance Team Worksheet 

• Tape Measure 
• Magnetic Compass (1 per team) 
• Internet Enabled Computer 
• Access to School Electric Bills 
• Google Earth (free download) 

• Walking Measuring Wheel (optional) 

Skills the Student will Learn Student Deliverables 

• Team building and collaborative 
skills 

• Criteria for Solar Power Installation 
• The structure and nature of the 

power grid 
• Kilowatt and Kilowatt per hour 
• Computing the finance structure to 

pay for capital improvement 
• Creating a detailed and complex 

word processing document, 
including images, tables and charts. 

Students will present the principal of your 
school with a proposal for solar installation 
that will have analyzed engineering and 
finance variables to compute a realistic bid 
for installing a financed solar installation 
on your school. 



Length of Lesson:  5 Days 

Foundational Activities 

Introduce and reinforce the concepts of Kilowatt, Photovoltaic Panel, Insolation and 
Azimuth. http://www.need.org/Guides-Subject.php is an excellent source for 
background information regarding energy. 

Activity Day One 

Explain that the class is going to divide into 3 teams of 2 to 5 students. Each of these 
teams will be part of a fictional solar power company. The three groups are the design 
team, engineering team, and the finance team. Their goal is to come up with a proposal 
for installing a solar array on the school. They will give these proposals to the principal 
(or the classroom teacher) for consideration as an alternative to buying power from the 
electric power company. 
 
Next, explain the goal of each of the teams within the company. Do this before the 
students are grouped into teams so that they will have an understanding of the 
responsibilities of the different teams. This will enable them to build a business that 
utilizes the strengths of the individual students: 
 
Design Team 
The goal of the design group is to propose a solar installation that maximizes energy 
creation, is least expensive to construct and is esthetically pleasing. There are 4 main 
responsibilities of the Design Team: 

1. Assess possible site locations for the solar array. 
2. Assess insolation values for the different locations 
3. Address esthetic issues (locations that do not interfere with the design of the 

school building or grounds) 
Coordinate with the Engineering Team as well as the Finance Team. 
 

Engineering Team 
The goal of the engineering team is to calculate the energy generating capacity of the 
design, create detailed construction plans and estimate the total construction cost for 
the Photovoltaic System. 
There are 4 main responsibilities of the Engineering Team: 

1. Estimate the energy generating capacity of the proposed solar array. (in Kilowatt 
hours and Kilowatt hours per year.) Use the website 
http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/. 

2. Estimate the construction and equipment costs. 
3. Talk with the school facility manager to anticipate the roof loads or other design 

limitations. 
4. Create an engineering plan that will be coordinated with the design team. 

 



Finance Team 
The goal of this team is to calculate all of the tax credits and rebates that are available 
for solar. These incentives will be passed on to the finance team, which will use this 
data to help compute the KwH electricity rates that your company will sell to the school. 
The finance team will also have to evaluate the energy bills for the school from the past 
year to get a monthly and annual energy cost budget. 
There are 4 main responsibilities of the Finance Team: 

1. To gather the energy bills for the school from the previous year. To analyse the 
amount that school has spent over the past year. 

2. To assess the cost for installing a solar installation on the school grounds. 
3. The calculate the cost savings for having solar power at the school  

 
Explain to the students that they will comprise a company that is competing to 
demonstrate that solar power is a way for the school to save money (as well as help 
save the planet.) 
 
If there is time… allow the students to engage in a discussion about the name of their 
company. This will enable them to create buy-in and be committed to the outcomes of 
the assignment. 
 
Enrichment Activities: 
Teams can also design a company logo. Students can also go online to learn more 
about the different rebates and government incentives for installing solar.  Students can 
use http://www.dsireusa.org/ or 
http://www.builditsolar.com/References/energyincentivesrs.htm. You can allow them to 
find appropriate government incentives and apply them to the financing of their 
proposed project, thereby making it more attractive to the school. 
 
Alternatively, students can also contact a solar installation company and have them 
consult on the work that the students are doing. This is a great activity to do because 
market conditions and the economic climate change over time and in different locations. 
A real solar power installation company can give accurate data on the costs, rebates 
and the financing of such a project. 

Activity Day Two 

At the start of class, remind students that the goal is to propose an inexpensive solar 
power installation for your school. The team that comes up with the most accurate and 
inexpensive proposal will win the bid. (You can offer a prize if you like for the winning 
company, if you have more than one company) 
 
Break the group into the individual teams (Design, Engineering and Finance). Pass out 
the TEAM WORKSHEETS to the appropriate teams. (Attached) Have each team divide 
into different team jobs: Recorder, Presenter, Researcher, and Team Liason. Below are 
the responsibilities of each person:  
 



Have the teams read their worksheets. They can read silently, popcorn style, or you can 
read to them. Have the students make a to-do list and give our responsibilities for who 
will do what. 

Activity Day Three 

Work Day. Have students work in their individual teams.  
 
NOTE: Some team-work may be stalled until another team completes their work. (For 
example, the engineering team may have to wait for the design team to complete their 
plans so that they can have a total square footage of each solar array.) 

Activity Day Four 

Presentation Day: 
Have one member of each team discuss their progress that their team has made. This 
will allow the entire company to get a sense of their progress. 
You may have some additional time for student work.  
 
NOTE: The Finance Team will definitely need the utility bills from the principal or the 
district for the school. Bear in mind that sometimes this may take your administration 
time to produce. 

Activity Day Five 

Final Presentation to the Principal 
If (a big if), you can show that this photovoltaic system can be installed and financed for 
less than the savings in the electric bill. Then schedule a meeting with your principal for 
your students to make their pitch. 

Activity Day Six 

Write Activity Here 

Activity Day Eight 

Write Activity Here 

Activity Day Nine 

Write Activity Here 

Activity Day Ten 

Write Activity Here 

Enrichment Suggestions 



Students can develop a company name, as well as a logo. Also, certain students can 
form a team to develop a report on how photovoltaic panels work. 

Student Resources 
http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/. 
http://www.dsireusa.org/ 
http://www.builditsolar.com/References/energyincentivesrs.htm. 
 
STUDENT WORKSHEETS ARE ATTACHED 

State Standards Met 
CA History-Social Science Content Standards 
 Principal of Econoimcs 
  12.1.3 

12.2.3 
12.2.5 
12.2.8 

Geometry 10.0 – Students compute areas of rectangles, triangles, 
parallelograms, and trapezoids. 
Geometry 11.0 – Students determine how changes in dimensions affect 
perimeter, area, and volume. 
Geometry (general) – Students use ruler and compass 

Lesson Plan Relevance To Externship 
Solar Power Inc. works directly in financing and installing small and medium sized 
photovoltaic systems throughout the Sacramento region. They spend a good deal of 
their energy devoted to finding ways to finance and lower the costs for installing solar 
private homeowners, businesses and government entities. 
 



 
 

Rubric for the Finance Team of the Solar Project 

Student 
Deliverables 

1 
Exceeds  

Expectations 

2 
Meets  

Expectations 

3 
Approaches 
Expectations 

4 
Fails to meet 
Expectations 

Team 
collaboration 

Student was a leader 
in the team and did a 
majority of the work.  

Student was an active 
follower and did his/her 
share of the work  

Student inconsistently 
worked productively 
with the team. 

Student was not a 
productive member of 
the team. 

Data Gathering Students gathered data 
from the engineering 
team on the size of the 
photovoltaic sytem 

Students were fairly 
consistent about 
collaborating with the 
engineering team 

Students only got the 
information they 
needed from the 
engineering team when 
prompted 

Students did not 
collaborate with the 
engineering team. 

History of schools 
electric 
consumption 

Students were able to 
translate the complex 
KwH and dollar 
information from the 
schools past electric 
bills into clear tables 
and diagrams. 
Students were able to 
explain this information 
clearly to their peers. 

Students translated 
KwH and dollar 
information into a clear 
table 
 
OR 
 
Students gave a clear 
explanation of this data 
to their peers. 

Students could not 
demonstrate clear 
understanding of the 
data from the school’s 
electric bills. 

Students did not have 
an understanding of 
the school’s electric 
bills. 

Powerpoint Slides Contain a clear 
explanation of system 

Contains some of the 
data that this team has 

Information is present, 
though a clear 

No slideshow. 



costs, and the loan 
financing 

produced message is not present 

     

 
 

Rubric for the Design Team of the Solar Project 
 

Student 
Deliverables 

1 
Exceeds  

Expectations 

2 
Meets  

Expectations 

3 
Approaches 
Expectations 

4 
Fails to meet 
Expectations 

Team 
collaboration 

Student was a leader 
in the team and did a 
majority of the work.  

Student was an active 
follower and did his/her 
share of the work  

Student inconsistently 
worked productively 
with the team. 

Student was not a 
productive member of 
the team. 

Site Plan Students created a 
clear drawing of where 
the photovoltaic 
installation would be 
placed and determined 
the size of the array(s). 
Students used google 
earth to display their 
array(s) on the school 
site. 

Students made 
sketches describing 
the location of the solar 
array(s). Students 
determined the square 
foot size of the array(s) 

Students were 
eventually able to 
come up with the 
square footage and 
approximate location 
for the solar array(s) 

Students were not able 
to determine a suitable 
location on the school 
site for solar after little 
examination. 

Powerpoint Students created a 
clear and interesting 
presentation using 
powerpoint and google 

Students used 
powerpoint and 
diagrams to show the 
location of their 

Students made 
powerpoint slides that 
attempted to show the 
location of their 

Students did not create 
clear powerpoint 
slides. 



earth that clearly 
shows the 
arrangement of their 
proposed photovoltaic 
installation(s) 

proposed solar 
installation 

proposed installation 

Collaboration Team assisted the 
engineering team to 
come up with a clear 
layout and accurate 
details on the size and 
electric power capacity 
(KwH) of the solar 
array. 

Students passed along 
to the engineering 
team the location and 
size of the solar array. 

The team was able to 
give the Engineering 
team the location and 
size of the solar 
array(s) after prodding 
from the engineering 
team. 

Team was not able to 
give accurate 
information to the 
Engineering team. 

 
Rubric for the Engineering Team of the Solar Project 

 

Student 
Deliverables 

1 
Exceeds  

Expectations 

2 
Meets  

Expectations 

3 
Approaches 
Expectations 

4 
Fails to meet 
Expectations 

Team 
collaboration 

Student was a leader 
in the team and did a 
majority of the work.  

Student was an active 
follower and did his/her 
share of the work  

Student inconsistently 
worked productively 
with the team. 

Student was not a 
productive member of 
the team. 

Data processing The engineering team 
did an outstanding job 
gathering highly 
accurate information 
on the costs of 
installing the solar 

The engineering team, 
with much support, 
was able to come up 
with accurate 
information on the cost 
of installing the 

The engineering team 
provided some of the 
costing information for 
this installation 

The engineering team 
was not able to provide 
accurate information 
on the cost of this 
system. 



installation. photovoltaic system. 

Collaboration Engineering team was 
proactive and eager to 
give accurate cost 
information to the 
finance team. 
Information included 
the array costs as well 
as the wiring and 
installation costs. 

The team gave 
accurate information 
on the cost of the solar 
array(s) to the finance 
team. 

The team, after 
prodding, gave the 
finance team the 
information that they 
needed. 

The Engineering team 
was not able to pass 
along accurate cost 
information to the 
finance team. 

 



COMPANY NAME:         
TEAM MEMBERS:        
         
         
         
DESCRIPTION: 
The goal of the design team is to create a solar installation that maximizes 
energy creation, is least expensive to construct and is esthetically pleasing. 
 
There are 4 main responsibilities of the Design Team: 

1. Assess possible site locations for the solar array. 
2. Assess insolation values for the different locations 
3. Address esthetic issues (locations that do not interfere with the design and 

function of the school building or grounds) 
4. Coordinate with the Engineering Team as well as the Finance Team. 

 
BACKGROUND: 
In order to complete your tasks, there is some basic background information you 
will need to know.  

• There are four main types of solar arrays: Roof Mount, Fixed Ground 
Mount, Parking Shade Structure and Ground Rotating. 

o Roof Mount Solar Array. This system is bolted to the roof of a 
building. They are fixed – they do not change their orientation to 
follow the track of the sun. A room mounted system must be 
mounted on a roof that can handle the weight and wind load of 
such a structure. The benefit of this type of solar array is that it 
takes up no additional space on the ground and it my add some 
cooling to the building by adding additional shade. The 
disadvantage is that it may be more expensive than ground mount 
to install (depending on the roof) and if the roof has a slope, that 
slope may not get enough sunlight to make solar effiecient. Also, 
some people do not like of the look of solar panels on the roof of 
buildings. 

 
 
 
 
 
 
 
 
 
 
 
 
 



Fixed roof mounted solar array (courtesy Solar Power Inc.) 
 

o Fixed Ground Mount are anchored directly into the ground. If 
there is enough space on a property, this can be a good option. 
They can be less expensive to install and are easy to maintain. The 
disadvantage of this system is that it takes up ground space, which 
can otherwise be used for buildings, gardens, etc.  

 
 
 
 
 
 

o Parking Shade Structure are built up over a parking lot. This 
system has the advantage of using space that is usually very open 
to the sun. It is also not limiting the other use of the space, and 
infact, has the side effect of shading and giving some rain 
protections to the cars below. The disadvantage to this system is 
that it can be more expensive and, in some instances, limits the 
access of tall vehicles to the space (such as fire trucks.) 

 
 

 
 
 
 
 
 
 
 
 
 
 



 
  Parking Shade Solar Array (courtesy Solar Power Inc.) 
 

o Rotating Ground Array. This system is made up of a single point 
on the ground. The entire set of solar panels rotate to follow the 
movement of the sun throughout the day. This system has the 
advantage of generating peak power during the entire day. The 
disadvantages include all those of the Fixed Ground Conversation, 
plus this system is more complicated and, therefore, costs more to 
install. 

 
 
TASKS 

1. Walk around your school grounds. Start sketching out locations that would 
be most suitable for mounting your solar array. Some things to consider: 

a. Does the location have continual sunlight? Even a little shade can 
significantly reduce the efficiency of your solar array. 

b. Does the site face south? While not absolutely required, the panels 
should be oriented at an azimuth as close to 180°  (facing south) as 
possible.  

c. Will the array be close to, or easily accessible to the utility power 
box? The utility power box is where electricity comes into the 
building. There is usually a meter at this location. Ask the school 
maintenance staff to show you this. The farther away you are from 
this box, the more expensive it will be to install the solar. (Power 
lines may have to be buried in the ground.) 

2. Once you have walked the ground, decide which power system will be 
most applicable. Use the following cost chart to help you make your 
decision. 

 
 
Solar Panel Hardware Cost 
System Type Cost Per 

Square 
Foot 

Notes 

Roof Mount $20 Very Steep Roof’s will add cost 
associated with installing on a dangerous 
angle.  

Ground Mount $10 You may need to also add fencing 
around the solar array if you are 
concerned that they may be vandalized. 

Parking Stucture Mount $50 While more expensive, has the added 
benefit of shading cars and takes up little 
room. Be sure that they will not interfere 
with the passage of high emergency 
vehicles. 



 
 

3. Use Google Earth (you can download this free software at 
http://earth.google.com/) to measure the area that will be used for your 
school’s solar array.  

a. Use the ruler tool in Google Earth to measure the length and width 
of each set of solar array’s. Remember that area is easily derived 
by using the formula l x w  =  a. When you select the ruler tool, 
choose feet in the units pull down. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

b. Use either Google Earth or a magnetic compass to derive the 
azimuth for each solar array. 

i. Use the line tool in Google Earth, you can pull out a line and 
it will tell you the degrees of that line. This is the azimuth. 

ii. Stand at the proposed site of your array. Use a magnetic 
compass to get the degrees of the direction of the array. 

4. Fill in the table below. If you are proposing more than 5 array’s, you will 
need to photocopy this table. (Remember that an array is a grouping of 
solar panels.) 

 
Array Location 
(description or name) 

Array Type 
(roof, ground, 
parking, or 
rotating) 

Length 
(feet) 

Width 
(feet) 

Area 
(feet2) 

Azimuth 
(degrees) 

      

      

      

      

      

 
5. EXTRA CREDIT. Use Google Earth and Google Sketchup to create a 

rough illustration of the solar array’s at your school site. 
6. Write a brief report to submit to the Engineering team. This report must 

contain: 
a. Careful descriptions (and illustrations) of the locations of each solar 

array. 
b. The type, area and azimuth of each array. (You can submit to this 

using the above table.) 
c. A list of any design challenges or concerns that you want to ensure 

that the engineering team addresses. 
d. REPORT DUE DATE:      

7. Be available for consultation with the engineering and finance teams. 
 



 
COMPANY NAME:         
TEAM MEMBERS:        
         
         
         
 
DESCRIPTION: 
The goal of the engineering team is to calculate the energy generating capacity 
of the design, create detailed construction plans and estimate the total 
construction cost for the Photovoltaic System. 
 
There are 4 main responsibilities of the Engineering Team: 

1. Estimate the energy generating capacity of the proposed solar array. (in 
Kilowatt hours and Kilowatt hours per year.) Use the website 
http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/. 

2. Estimate the construction and equipment costs. 
3. Talk with the school facility manager to anticipate the roof loads or other 

design limitations. 
4. Create an engineering plan,that will be coordinated with the design team. 

 
BACKGROUND: 
In order to complete your teams tasks, there is some basic background 
information you will need to know.  

1. In general, a typical solar panel is 3ft by 5ft. Therefore, it occupies 15 
square feet (ft2) 

(courtesy Solar Power Inc.) 
 
 

2. 100 square feet (100 ft2) of panels generally can generate 1 kilowatt of 
electricity. Therefore, one solar panel (15 ft sq) can generate roughly .15 
kilowatts or 150 watts 

3. The following table will help you determine the cost of the different types 
of solar array’s. 

ENGINEERING TEAM    STUDENT WORKSHEET 



 
Solar Panel Hardware Cost 
System Type Cost Per 

Square 
Foot 

Notes 

Roof Mount $20 Very Steep Roof’s will add cost 
associated with installing on a dangerous 
angle.  

Ground Mount $10 You may need to also add fencing 
around the solar array if you are 
concerned that they may be vandalized. 

Parking Stucture Mount $50 While more expensive, has the added 
benefit of shading cars and takes up little 
room. Be sure that they will not interfere 
with the passage of high emergency 
vehicles. 

 
Generally, all of these types of mounts will generate the same amount of 
electricity. However, this depends on the direction they are facing (aziumth) and 
how much unobstructed sunlight they receive. The Design Group should have 
taken these factors into account when they proposed the system design.  
 
TASKS 

1. Review the report submitted to you from the Design Team. You may want 
to check their data to ensure that there are no errors. 

2. Calculate power generating capacity for each solar array. 
a. If 100 ft2 of solar panels generates 1 kilowatt (kw) of electricity, 

dived the area of each array by 100, then multiply that by 1 to 
estimate the energy generating potential. (for instance, an area of 
350ft2 for a solar array would generate 3.5kw using the formula 
350ft2/100ft2 X 1kw = 3.5kw ) 

 
Complete the following table. 
 

Array Description (Remember that an 
array is one group of solar panels) 

Type Area Your 
Estimated KW 

    

    

    

    

    

 



b. Determine the optimum tilt of a solar array. 
i. Generally speaking, the optimum mounting angle of a solar 

array is 20% toward the south. This takes into account space 
issues, construction costs and improving the efficiency of the 
solar panels.  

 
c. Finalize your energy production data. Estimate your energy 

production using your two sources (your estimated KW’s and the 
PVWATTS estimate). If there is a large discrepancy, you may want 
to consult your teacher to help determine the source of error. One 
way to resolve any discrepancy in your data is to take an average 
between your estimate and the estimate from the PVWATTS 
website. Next determine the amount of electricity that each array 
will produce during the year. This is Kilowatts per Hour, per Year. 
KwH/Yr.  
 
Use the following website PVWATTS to confirm your estimates 
http://rredc.nrel.gov/solar/codes_algs/PVWATTS/version1/. You 
can also use this link to help explain the different parameters in the 
above website: 
http://rredc.nrel.gov/solar/codes_algs/PVWATTS/system.htmlPVW
ATTS computes the kWh per year (bottom right table) or you can 
estimate by multiplying the number of kw of your system by 1500 to 
get an estimate of kWh per year. 

 
FINAL ENGINEERING TEAM PRODUCTION ESTIMATE 
Array Description Type KW of system Estimated 

Kilowatts per Hour 
per Year 
generated 

    
    
    
    
    

TOTAL POWER GENERATION OF SYSTEM per YEAR  

 
 

3. Determine the construction costs. In addition to knowing how much energy 
this system will generate, the Finance Team will also need to know what 
are the construction costs of this entire Photovoltaic System. 

a. Wiring cost. Use the table below to determine the cost of your 
system per square foot and the total cost for the hardware. 

 
Name Cost Notes 



Buried Wire $5 per foot Add $3 per foot to go 
through concrete 

Conduit Covered Wire $4 per foot Must be clear of any 
contact with people. 

3ft by 5ft Solar Panel  
(roof or ground mount) 

$1500  

3ft by 5ft Solar Panel 
(parking canopy mount) 

$2500  

 
 

b. Determine how many of feet of line will have to be either installed 
on the roof’s of buildings or buried in the ground for the solar array 
to supply power to the school’s power meter. 

 
WIRING COSTS  (D = Distance of Wiring) 
Array 
Description 

Total 
Dist. 

D Roof D bare 
ground 

D pavement D concrete Total 
Cost 

Ft 

$ per 
ft total 

Ft 

$ per 
ft total 

Ft 

$ per 
ft total 

Ft 

$ per 
ft total 

               

               

               

               

               

TOTAL WIRING COST 
 

 
 

c. Determine the cost for all of the solar panels in your system.  
 
SOLAR PANEL COST ESTIMATE 
Array Description Type (roof, 

ground, 
parking) 

Cost Per 
Panel 

Number of 
Panels 

Total Array 
Cost 



     
     
     
     
     

Total Estimated Cost of Solar Panels  

 
 
 
 
 
 
 
 



 
 
COMPANY NAME:         
TEAM MEMBERS:        
         
         
         
 
DESCRIPTION: 
The goal of the finance team is to take the construction costs, and the current 
costs for for grid power as well as the potential offset for generating solar power 
and come up with a proposal for borrowing the construction costs for a solar 
array and pay off the loan at a monthly rate that is equal or less than then the 
costs for the electricity that the solar power offsets from the power company. 
 
There are four main responsibilities of the Finance Team: 

1. Find out the annual and monthly costs that the school currently pays for 
electricity 

2. Use the anticipated Kilowatt per Hour generations predictions from the 
Engineering team to find out how much money will be saved each month 
(and for one year) by installing the design teams solar panels. 

3. Compute how much it will cost per month to borrow from a bank the 
amount of money it will cost to install the solar system. 

4. Organize all of your data to create a clear powerpoint to propose the solar 
installation to the school principal. 

 
TASKS 
 

1. Determine the total installation cost of the entire system.  You will need to 
gather the following information from the Engineering team: 

a. Cost for the solar panels 
b. The cost for the wiring 
c. The cost for the installation 

2. Determine the total kilowatts consumed by the school in one year. 
a. This will require you to review one full year of school utility bills. 

Your principal should have this information on file. 
3. Determine the total kilowatts that this solar power system can generate in 

one year. Collaborate with the engineering team on this. 
4. Determine the BALANCE OF ENERGY. 

Do this by subtracting the generating capacity of the solar panels over one 
year with the consumption of energy by the school for one year. 
 
 

 _____    ____ 
      ____ 
 

ANNUAL 
ELECTRICITY 
CONSUPTION 
FROM POWER 
COMPANY 
(KWh) 

ANNUAL 
GENERATING 
CAPICITY OF 
SOLAR (Kwh) 

PROJECTED 
NEW ENERGY 
DEMAND 
FROM POWER 
COMPANY 
(KWh) 

FINANCE TEAM    STUDENT WORKSHEET 



With the above formula, you can now determine how much the school will 
have to pay to the power company for gird power (from coal, nuclear, 
natural gas, or hydroelectric). Take the new PROJECTED ENERGY 
DEMAND and multiply it by the current cost per kilowatt hour that the 
school pays (this is usually on one of the schools electric bills.) 
 
 A B  
Month Kwh Spent for 

SMUD 
Kwh Solar 
Capacity 

Balance of 
Energy (A-B) 

January    

February    

March    

April    

May    

June    

July    

August    

September    

October    

November    

December    

TOTAL    

 
 Bonus: 
 You can use a spreadsheet to graph out this data. 
 

5. Now, let’s turn the figure out how much money is currently spent on 
electricity and how much can be saved with solar.  

a. For the past electricity cost, you can get this by looking at the 
electric bills per month. But… as we will see in a minute, it will be 
helpful to know on average how much money it costs Per Kilowatt 
Hour.  Many electric companies will put this right on their bill, but 
you can also figure this out by dividing the cost of electricity by the 
amount of Kilowatt Hours Used. You can also assume that – as of 
2009 in California, the average is about $0.11 per Kilowatt Hour. 
(This is a very rough estimate.) 



b. Lastly, figure out how much money will be saved per month and per 
year by installing solar. To do this multiply the kilowatt hours that 
your solar system will produce by the average kilowatt hour cost 
that you have determined in the last step. For instance: If you 
determine that your school pays roughly $0.11 per kilowatt hour for 
electricity, and you have a solar intallation that generates 1000 kwh 
for one month, then you will save on your electric bill 1000kwh X 
$0.11 = $110. This means that the school will pay, for that 
month, $110 less on electricity when the solar system is 
insalled! 

 
NOW… Let’s pay for this system!!! 
 

6. Now… This solar system installation may cost $40, $50, even $100,000 
dollars to install. If you asked your principal to pay that much money for 
the system, to only save $100 or so per month on the electric bill, he or 
she will likely say “nope.” But what if the principal borrowed the money for 
the installation from a bank and paid off the loan over 30 years (which is 
about how long the solar installation should last)? What if the monthly 
payment for that loan was the same or less than the monthly savings in 
the electric bill? How could s/he possibly say no to that! 

a. For Instance, in the above example, we showed that we may save 
about $110 per month by having solar. What if a 30 year loan for 
the installation had monthly payments of $100? Now, the principal 
is actually saving $10 per month to have solar panels! 

b. Talk to your Engineering Team. Find out what is their TOTAL 
INSTALLATION COST FOR THE SOLAR INSTALLATION. Make 
sure that they include the wiring and maintenance costs. 

c. Go to http://www.bankrate.com/calculators/mortgages/loan-
calculator.aspx or any other good online loan calculator. 

d. Put in the LOAN AMOUNT, LOAN TERM (how many years or 
months for the loan, generally 25 years should be reasonable), and 
the INTEREST RATE. 

i. The interest rate is the amount that the bank charges for the 
loan. This is how the bank makes it’s money. You can go 
into any bank and ask them what they think the rate might 
be. This rate varies a lot depending on the economy. For a 
safe bet, you can put this somewhere around 15%. 

ii. If the amount that the school  will have to pay to finance the 
solar project IS LESS THAN the amount of money saved by 
producing solar electricity, then CONGRADULATIONS! You 
have shown that the school can save money by installing 
solar power. 

FINAL STEP: Create a powerpoint to sell your idea. 
7. Finally, create a clean clear powerpoint to show your principal the 

proposed solar installation and the benefits. Be sure to include: 



a. Where the system will be located on campus 
b. How much the system will cost to install 
c. How much money will be saved by generating solar power 
d. The details of the proposed loan. (NOTE THAT THE MONTHLY 

COST FOR THE LOAN WILL BE LESS THAN THE MONEY PAID 
FOR ELECTRICITY FROM THE ELECTRIC COMPANY) 

e. The environmental and social benefits of installing solar. 
8. Present this powerpoint to your principal. Be sure to have members of the 

design team and engineering team there to help. GOOD LUCK. 
 
 

 


