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Power Demands at the Fire Station 

January DTE bill, 8560kWh for 31 days. Average per day usage for January is 
(8560kWh/31) 276kWh per day. Ypsilanti get 4 hours of peak sun per day on 
average, so we need approximately (276kWh/4hr) 69 kW of solar panels to 
be 100% solar powered based on January’s energy usage. 



Solar Panel Layout for the Fire Station 

Seasonal shadow casted by hose tower. 

The proposed solution would have 176 285-watt SolarWorld panels 
mounted on a AET Rayport-B Eco rack. The rack will be ballasted to the roof 
using a total of 651 32# concrete blocks. The quantity and locations of the 
block can be seen in the diagram below.   The solar installation would 
provide (176*285W) approximately 50kW of maximum power or about 72% 
of the fire stations power needs. This is the maximum number of solar 
panels that will fit on this roof without any shading. More panels could be 
add but at a lower efficiency due to intermittent shade. The dead load on 
the lower roof (array 1) is 6.7#/sq.ft. and 5.46#/sq.ft. on the upper roof 
(array 2) 



Solar Panel Electrical Layout for the Fire Station 

SolarEdge optimizers and inverters will be used to connect and convert the 
power from the solar panels to the building’s electrical system. The project 
will use the 88 SolarEdge 600W/96V optimizers wires two panels to each 
optimizer. This will allow the public to monitor the power generated on the 
roof of the first station panel by panel. This make it easy to spot any 
malfunctioning hardware or shading of the panels. The power from the 
optimizers will go to the back of the fire station and down an outside wall 
to a pair of SolarEdge 20kW grid-tied inverters to convert the power from 
direct current to 480 volt 3-phase alternating current. From the inverters 
the power will be connected to the building’s electrical system. 
 
An internet connect will be needed for the SolarEdge gateway to send the 
optimizer’s data to their web portal. This will feed the data for a Ypsilanti 
Fire Station page on the SolarEdge website that can be view by the public. 



Solar Installation Cost 

                                           Quanty      Price          Total 

SolarWorld 285-watt solar panels             176      $279.30      49,156.80             

SolarEdge 600W/96V optimizers                 88       $74.89       6,590.32  

SolarEdge 20kW inverters                       2     $1403.65       2,807.30 

SolarEdge monitoring hardware                  1      $217.00         217.00 

AET Rayport-B racking for 176 panels           1     $9652.00       9,652.00 

AET SolarEdge optimizer mounting kit          88        $5.85         514.80 

16”x8”x4” 32# concrete blocks(HomeDepot)     651        $1.08         703.08 

10 gage THHN wire 500’ spool red/black/green   3       $80.97         242.91 

Conduit 10’ lengths                           30        $2.30          69.00 

Conduit couplers, elbow, Jboxes, etc           1       $50.00          50.00   

5/8”x8’ Grounding rod(HomeDepot)               3       $11.28          33.84 

Solid 6 gage grounding wire(HomeDepot)       500’     $296.00         296.00 

5/8 in. Ground Rod Clamp(HomeDepot)            3        $2.18           6.54 

Disconnects integrated in inverters            0        $0.00           0.00 

Building permits/DTE application               1         $100         100.00 

Labor – rack/panel/optimizers installation  80man/hr    $0.00           0.00 

Labor – Inverter/elec. (lic. electrician)      1     $1000.00        1000.00         

Equipment rental ladders/lifts (donated)       0        $0.00           0.00 

Solar contractor project management            1     $1000.00        1000.00 

                                             ------------------------------- 

Total                                                             $72,439.59 

Dollars/watt              ($72.439.59/(176*285W))                 $1.44/watt 

 

 

Assuming volunteer labor for rack/panel/optimizer installation. 

Assuming no tax and delivery is included. 


























