Barcroft Pace Lab Solar PV panels:

“Flexible, long-lasting solar PV panels to be draped over curved, south facing Quonset-type roof.  The roof is 100’ long and with a diameter of 40’ (for a picture of the north side of the building, see http://www.wmrs.edu/projects/BARenergy/WMEP%20tour/default.htm and scroll down.)  The optimum size would consist of two sheets, 70’ x 18’ and the other 24’ x 18’ (there is a 6’ gap caused by a single window gable and roof ladder).  The roof is coated with a long lasting black EPDM waterproof membrane, the integrity of which we want to preserve.  

In 2004-05 we tested a 15.5” wide x 18’ long PVL-136 panel glued to a similar-sized EPDM sheet, and developed a system for fastening it to the roof that proved successful through the winter.  The system consisted of rubber-coated steel cable running along the sides of the flexible panel, holding it firmly to the roof membrane.  This arrangement allowed us to hold the panel tightly to the roof without penetrating the membrane.  The low profile of the cable also prevented any snow from building up on the panels and the panels remained snow-free for the winter (as verified by web-cam observations).  http://www.wmrs.edu/projects/BARenergy/WMEP%20tour/default.htm then scroll down to see test panel.  

For the full installation, we envision attaching six PVL-136 panels to each 8’ wide sheet of EPDM which would be long enough to drape over the top of the roof (37’ long).  Each sheet would then be draped over the roof and fastened at the ends to hold it in place.
We envision running a rigid electrical conduit along the bottom of the panels with wires and combiner/breaker boxes to “pick up” the leads from each strip and carry the power around the sides of the building to the electrical room, which will house the inverters, batteries and other necessary appliances for energy and heat generation.

We hope to install this system in the summer of 2007.  It is important to note that this facility is located at the extremely high elevation of 12,500’, and that the facility is road-accessible during the months of June-September.  We use a snow cat the rest of the year.

Electrical specs:
· PVL-136 panels wired in series of 12 (east end) or 11 (west end)  (open circuit voltage is 550-600VDC; optimum operating voltage is 367/400VDC; current is 4.13A for each series)

· Six PVL-136 panels are glued to an 8’ wide strip of EPDM, except for one 4’ wide strip which has only three panels. 

· Total of 12 EPDM strips and 69 PVL-136 panels
· The three 12 panel series and the three 11 panel series will each be connected together in their own combiner/breaker box, so the one box runs at 400VDC and other at 367VDC).  A circuit will connect each box to its own Sunny Boy 6000U inverter.  Each inverter will then be connected into the protected AC load center through a 30 amp breaker switch.
Installation procedure:

69
 PVL136 QC panels 20 lbs. each (end termination)
6
 Genflex 60 mil EPDM, 8’x40’ each

? 
Genflex clear primer (3 gallon container)

1
medium nap roller and tray

1
cotton rags

Unroll EPDM onto floor of large room such as classroom

Cut EPDM to desired size if needed

Mark surface to line up panels; brush clean

Prime EPDM surface

Apply first panel on one edge, 1/2” from edge, according to directions in manual

Use roller to press panel onto membrane, starting in center and rolling toward ends.
Apply five more panels

Cover or protect open electrical quick-connectors

Re roll membrane/panel assembly in large diameter rolls

Transport 12 assembly rolls to Barcroft; each roll weighs approximately 240 lbs 

Begin at west end

Use loader to lift assembly roll onto pantry roof

Beginning at marked location, unroll uphill using 3-4 people to top of roof

Check alignment, fasten or anchor lower end, then let roll downhill into position

Final adjustment 

Install next roll

Once three rolls are installed, install 1x8” boards over ends to hold in place.  Wrap EPDM twice, flat against roof.
Cut water drain holes in EPDM as needed

Fasten end boards together with strapping

Fasten or hold 1x8” down with cables, depending on location, locking EPDM in place
Connect series quick-connect wires, under EPDM if possible

Measure, cut and connect long-lead wires as required, protect open ends with tape
Repeat for E side of roof

Install combiner/breaker boxes and conduit below end boards, run wires from boxes to electrical room and Sunny Boy inverters
Connect connectors in combiner/breaker boxes (TAKE ELECTRICAL HAZARD PRECAUTIONS!)

Check voltages and polarities of all connections (TAKE ELECTRICAL HAZARD PRECAUTIONS!)

Close circuit breakers, check polarity and voltages at Sunny Boy inverters.

