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Summary 
 
This reports estimates the costs and benefits of adding solar photovoltaic power to 
Ypsilanti’s City Hall. Assuming a 4% annual rise in electric cost, a photovoltaic system 
will pay for itself in less then 30 years. 
 
Besides the economic value of this project, there would be other value to the City, 
especially if the panels are located on the back of City Hall. The City is about to 
undertake a large energy conservation project, which will have a economic impact on the 
City’s budget, but not very visible to the citizens of the City. By installing photovoltaic 
panels to the back of City Hall, we could bring attention to the entire energy conservation 
project. Additionally, every resident and visitor that comes to Ypsilanti from the Huron 
Street exit of I94, would easily see the photovoltaic panels on the back of City Hall. 
These panels would send a positive message to everyone living in the City and to the 
visitors coming to our City that Ypsilanti is a progressive, cool City. The photovoltaic 
project also plans on having an Internet presence on the CityofYpsilanti.com web page, 
with an online meter monitoring the amount of solar power generated in real time. This 
would draw people to our website and hopefully to our City.  
 

 



 
Installation cost 
 
The cost estimate below is for installing 12 Sanyo, 205 watt, solar panels on Ypsilanti’s 
City Hall, located at One South Huron street. The report considers the installation of 
these panels on either the back of the build or on the roof. 
 
The Sanyo HIT 205 watt panels are 35.2 inches wide with an installed width of 36 inches, 
making a string of 12 panels 36 feet long. The back wall of City Hall is 40 feet wide, 
leaving about 2 feet of brick on either side of the panels. Similarly, we examined the roof 
of City Hall and found a strip of roof that spans the 40 feet width without any obstacles. 
 
The base cost of the installation is $17,835 with an additional cost of $1,018 if installed 
on the roof or $893 if installed on the back of the building. This make an installed cost of 
18,853 on the roof or $18,729 on the back wall. Rounding this up to $19,000 and dividing 
by the total watts (12 x 205w) we get a dollar per watt cost of ($19,000/2460w)  $7.72, 
which is reasonable. 
 
Cost Benefit Analysis 
 
Michigan get about 4.1 peak hours of sun a day for a fixed panel. Rounding this down to 
4.0 and multiplying by 2460 watts, we should get 9,840 watt-hours of power per day, or         
(9,840 x 30 / 1000) 295 KWH per month. The panels and inverter should conservatively 
last 30 years, producing a total of (295.2 x 12 x 30) 106,272 KWH for the $19,000 
investment. 
 
Assuming a DTE cost of $0.10 for electricity, 295 KWH of power would cost $29.50 per 
month. 30 years of power at 295 KWH per month would then cost (29.50 x 12 x 30) 
$10,620. This assumes electricity cost stay at $0.10 for the next 30 years. If we inflate the 
price of power by 4% each year, that same amount of power would cost, (354 + 368 + 
383 + ... + 1021 + 1061 + 1104) $19,854, so with an assumed 4% annual rise in power 
costs, the payback period for the photovoltaic system would be less then 30 years.   
 
Installation 
 
There are two possible locations for the photovoltaic panels, either on the roof, which 
would be not visible to the public or on the top of the back wall fully visible to the 
general public. For the installation on the roof, we would pre-assemble the 7 rack frames 
and transport them up to the roof using ropes from the outside. For the panels, we would 
first attempt to bring them up to the roof via the inside of the building, but if this was not 
possible, we would make a sling and haul them up to the roof from the outside. Once all 
the material is transported to the roof, a team of 2 people (maybe some additional 
volunteers) would finish assembling the rack and weight it down to the roof with sand 
bags. Then the panels would be mounted to the frame. 



 
 
Installation on the back would need a cherry picker with one worker in the bucket and 
additional workers on the roof of the building. Again all the material would be staged on 
the roof of the building, then the person in the cherry picker would mount the first frame 
to the wall with helpers lowering the material down from the roof and holding it place via 
ropes. The person in the cherry picker would then move to the second frame’s location 
and again the helpers on the roof would lower the next preassembled frame for 
attachment to the wall. Talking with knowledgeable 
people at Condon’s ACE hardware, they recommended 
using lag screws with lead sleeves instead of concrete 
anchors screws, because they work better in soft brick. 
Once all the frames are anchored to the wall, the same 
process would be used to attach the rails, and then the 
panels. The panels are 31 pounds each, but more 
importantly cost $1100 each. A sling would have to be 
made for the workers on the roof to hold on to the panels 
securely, until they are 100% attached to the frame to 
prevent damage to the panels during installation. 
 
With either installation, electrical conduit would have to be run from the panels down 
along the back wall and into the building. This work could be done separately before or 



after the panels are installed. The conduit would then be run into the building and brought 
to a location near the building existing electrical service panel. The conduit would then 
be connected to a power disconnect, then to the Sunny Boy inverter where the power is 
converted from DC to AC and then brought into the service panel and wired to the 
standard 20 amp 240 volt breaker. 
 
Metering and Internet display 
 
The estimate includes $300 for an electrical wattmeter that would be placed between the 
inverter and the service panel. This is optional, but strongly recommend so that we could 
accurately monitor the power generated from the photovoltaic panels. The wattmeter 
should have a customer interface, such that a computer could be connected to it to 
digitally record the power generated and the data sent to the CityofYpsilanti.com web 
server. The CityofYpsilanti.com website should be modified with the addition of a small 
solar meter icon on the page with the current power generation numbers displayed. A 
visitor to the website could then click on the icon, and download a complete description 
of the photovoltaic system, see daily, monthly, and yearly generation graphs, and other 
information about the project, like how it was funded. 
 
Later, the icon should represent the total amount of solar photovoltaic power generated 
within the Ypsilanti’s City limits. As other city buildings, businesses, and residents add 
solar power to their buildings, the icon would sum all these watts and display that total. 
Then when someone clicks on the icon, several icon would be displayed, one for each 
location. Then clicking on a location’s icon, full details about that system would be 
displayed. This would motivate people to join the solar photovoltaic moment happening 
in Ypsilanti. Later we could coin it as “Ypsilanti’s 100 Solar Roofs Project”. 
 
Issues and Concerns 
 
If the decision is to go forward with this project, we will need to decide if we want to do 
it in house, purchasing all the material and labor and doing it ourselves or contracting a 
local renewable energy contractor to perform the installation. One issue to consider is 
liability. I am not a licensed professional engineer. The installation plan should be 
reviewed by a licensed engineer and certified for both safety and insurance liability. We 
should also stress to whoever installed the panels, the value of each solar panel. A small 
lack of judgment could easily cause an $1100 mistake not to mention the time it would 
take to replace the panel. 
 
Other concerns are the availability of panels. When I was getting quotes, I found that the 
Sanyo 205 watt panels are not plentiful. I would suggest that if 205 watt panels are not 
available when we decide to purchase them, we should consider 200, 195 and/or 190 watt 
panels. All have the same form factor, but would cost less and produce less power. 
 
 
 
 



Description Quantity Price Total 
Sanyo HIT 205 solar panel 
     Wholesale Solar,  12 @  $1100 + $250 shipping 
     Affordable Solar, 12 @  $1102 + $250 shipping 

 
 
      12 

 
 
 $1100.00 

 
 
$13,450.00 

SMA Sunny Boy 2500u inverter 
      Alternative Energy Store $1900 + $50 shipping 
      SC Solar                          $1900 + $50 shipping 
      Solar-Electric                  $1975 + $50 shipping 

 
 
 
        1 

 
 
 
 $1950.00 

 
 
 
$ 2,000.00 

SMA Combi-Switch         1   $  380.00 $    380.00 
UniRac, Standard 4-rail kit. 216”             (page 8)         1  $  640.00 $    640.00 
UniRac, grounding lugs                           (page 10)         4 $    12.50 $      50.00 
UniRac, Top mount 12 panel kit, Sanyo  (page 13)         1 $    46.50 $      45.50 
UniRac, grounding clip                            (page 10)       12 $      1.20 $      14.40 
Grounding rod and clamp          1 $    20.00 $      20.00 
Grounding wire     100 ft   $  0.25/ft $      25.00 
Electrical conduit          100 ft   $  3/10 ft $      30.00 
Stranded wire, 4 wires @ 100 feet     400 ft  $  0.15/ft $      60.00 
Watt meter with customer interface and enclosure         1 $  300.00 $    300.00 
DTE Co-Generation permit         1 $  100.00 $    100.00 
Building permit         1   $  100.00 $    100.00 
Electrical permit         1 $    60.00 $      60.00 
Historic District permit         1 $    30.00 $      30.00 
Misc. Hardware, fasteners, 240/20A breaker, etc         1 $    50.00 $      50.00 
Labor cost – 2 person days      16 hr $    30/hr $    480.00 
Total   $17,834.90 
 
   
Roof mount    
UniStrut, steel channel 12 feet per frame        7 $3/foot $    252.00 
UniStrut, steel channel 36 feet long        2 $3/foot $    216.00 
Bolts/nut/washers, 2 inches long, 6 per frame        7 $1/bolt $      42.00 
50# sand bags 2 per frame        7 $2/bag $      28.00 
Labor cost – 2 person days      16 hr $30/hr $    480.00 
Total   $  1018.00 
 
 
Wall mount    
UniStrut, aluminum channel, 10 feet per frame        7 $5/foot $    350.00 
Bolts/nuts/washers, 2 inches long, 3 per frame        7 $2/bolt $      42.00 
Anchor Bolts, 3 per frame        7 $1/bolt $      21.00 
Labor cost – 2 person days      16 hr $30/hr $    480.00 
Cherry picker with operator      1 day city $        0.00 
Total   $   893.00 
 
 



 
 
 
 



 
 

 


