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Lumeta LPP 420 Installation Hazards/Warnings

· Do not install in wet or damp conditions

· Wear all appropriate personal safety equipment while working on the roof with the PowerPly modules including fall restraint system, hardhat, proper footwear, safety glasses, and gloves

· Be cautious of startle reaction hazard 

· Be wary of semi-exposed live parts until installation is complete  

· Use appropriately insulated installation tools as required

· Do not unplug the Lumeta modules while in operation

· Do not walk on Lumeta modules 
· Do not drop sharp objects on the Lumeta modules

· Artificially concentrated sunlight shall not be directed on modules
Electrical Hazard:  The Lumeta LPP 420 panels generate electricity whenever the panel is in direct sunlight.  Care should be taken in handling and installing the solar panels.  As the modules are interconnected, the electrical potential increases.  Assembly should follow safe work practices to prevent injuries. Do NOT disconnect the electrical plugs at the modules when under load.  Disconnect the inverter before module disconnection.

Lumeta LPP 420 Features and Benefits
· High Installed Power Density:
Maximizes energy output of rooftop space by 
utilizing proven, high-efficiency monocrystalline 
silicon cells.
· Minimized Roof Load:

Adheres directly to roof without racking, reducing 
system weight and eliminating wind loading issues.

· No Roof Penetrations:

Prevents water leaks and costly roof maintenance 
caused by racking systems.
· Simplified Peel-and-Stick
Reduces installation time by approximately 60% 
Installation:


and installation costs by up to 50%.
________________________________________________________________________
Mechanical Characteristics
Length:

7.7 Feet (2360 mm)

Width:

4 Feet (1230 mm)

Height:

0.4 Inches (10mm)
Weight:

65 Pounds (30kgs)
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Roof System Compatibility

Fully-Adhered Single-Ply Systems 

(PVC/TPO/EPDM)
Mechanically-Fastened Single-Ply Systems 
(PVC/TPO/EPDM)


Bitumen




(Built-Up/Modified)

Metal

Concrete 

________________________________________________________________________
Electrical Characteristics

Peak Power (Pmax):



400W

Maximum Power Point Voltage (Vmpp):
82V

Maximum Power Point Current (Impp):
4.88A

Open Circuit Voltage (Voc):


98.9V

Short Circuit Current (Isc):


5.33A

Cells Per Module:



160

Cell Type:




Monocrystalline Silicon
Cell Dimension:



125mm x 125mm

Bypass Diodes
:



9 

Connector Type (on junction box):

Tyco PN 1394461-3 “+”    Positive polarity







Tyco PN 1394461-4 “-”     Negative polarity

Max Series Fuse Rating:


15 A

________________________________________________________________________
The electrical characteristics are within ±10 percent of the indicated values of Isc, Voc, and Pmax under standard test conditions (irradiance of 100 mW/cm2, AM 1.5 spectrum, and a cell temperature of 25°C (77°F)).

Under normal conditions, a photovoltaic module is likely to experience conditions that produce more current and/or voltage than reported at standard test conditions. Accordingly, the values of Isc and Voc marked on this module should be multiplied by a factor of 1.25 when determining component voltage ratings, conductor ampacities, fuse sizes, and size of controls connected to the PV output.

Refer to Section 690-8 of the National Electrical Code for an additional multiplying factor of 125 percent (80 percent de-rating) which may be applicable.

Lumeta LPP 420 Installation Instructions
Code Compliance
Installation should be performed in compliance with the National Electrical Code (NEC), Canadian Electrical Code Part 1, state, local codes, and inspection requirements.
This module has been certified as a Safety Class A module as defined by IEC 61730-1.  
Training

Installation should be performed by qualified employees with training in safe electrical and roofing practices.  Electrical work should be performed by qualified electricians.  
Roof Condition

It is recommended that the roof surface be a highly durable and long-lasting membrane or surface due to the expected lifespan of 25+ years for the Lumeta LPP 420 modules.  These modules will be glued to the fully-adhered or mechanically-fastened Single Ply (PVC, TPO, EPDM), bitumen (modified, built-up), concrete or metal roofing system.  The roof surface has to be 100 percent clean and dry before the installation of the PowerPly product can be completed. It is important that the roof system have appropriate fire rating and meet proper local fire code.  It is also important to verify that the LPP 420 modules are installed on a roof with a maximum slope of 2:12 (10 degrees) or less and that they are not mounted in an area with water ponding issues.  Please note that the roof surface temperature must be between 50°-100° deg F (10° – 38°C) for proper installation.

Handling and Carrying
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Lumeta’s LPP 420 panels are designed to be installed by properly trained personnel in a professional manner.  Lumeta recommends the use of a drywall dolly for the bulk of roof movement to the final location.  These modules need to be handled with care.  Please comply with the following guidelines: 
· Do not walk on the modules.
· Do not drop sharp objects on the modules

· Do not allow the module to twist or flex at any time during the shipping and installation process.
· Handle the module with a minimum of two people.
· If a drywall dolly is not available, hand-carry the module with one person on each 4 ft. (1230 mm) length side while keeping the module in the vertical direction. 
· Protect the module from physical damage at all times.
Panel Layout
It is recommended that the following guidelines be considered when positioning the layout of the panels:
· Minimize shadows on the modules from parapet walls, HVAC equipment, roof vents, sewer vents, piping and conduits, etc., as the system output will be adversely affected by shadows.

· Provide four inches (100 mm) of clearance on all sides of the LPP 420 panels and 36 inches (900 mm) of clearance around the HVAC equipment for repairs and maintenance.  Depending on the method of wire management, the spacing between panels on the junction box side should be four inches per panel plus the width of the wire management system.

· Allow for an HVAC access pathway that permits a natural traffic pattern to all maintained equipment.

· Panels should be grouped together based on string sizing, DC combiner location, and PV wire runs.

· The outside edges of panel placement should be marked using chalk lines prior to the start of the installation.
Cleaning/Priming
Cleaning of the roof surface is required if the membrane is more than three days old or in a dirty environment.  Please refer to the membrane manufacturer’s data sheet for the recommended procedure.  In some cases, a primer will be required for proper bonding of the module.

Concrete roofs should be cleaned with brooms and thoroughly washed with water to be free of dirt and debris. After the cleaning, the concrete surface should be sealed to prevent long term water damage.  Sealants can be acrylic, epoxy, polyurethane or cementitious based and should have a recommended outdoor lifetime similar to the lifetime of the solar system.    Please refer to the sealant manufacturer’s data for the recommended procedure.  The final roof surface should have surface roughness or features less than 3mm high to insure good adhesive bonding to the LPP 420 module.
Fastening
Lumeta’s LPP 420 panels are fastened to the roof system utilizing a “Peel-and-Stick” procedure.  With the edge of the panel lined up with the layout chalk lines, the release paper is removed and the panel is slowly lowered into its final position.  Be very careful when aligning the LPP 420’s with the chalk line as the panel can not be repositioned once it is adhered.  Once in position, utilize a new, high quality, soft bristle push broom to apply pressure onto the module starting from the center of the LPP 420 and working towards the outside perimeter.  
Wiring of the Lumeta LPP 420 Modules
Panel-to-panel wiring of the Lumeta LPP 420 has to be carefully designed and installed so that proper voltages are maintained on all strings and in all weather conditions. If the string voltage or current limits are exceeded by improper string wiring, the Lumeta warranty will be null and void.
The UL1703 maximum system voltage is 600V.  This limits the maximum string size to 5 modules in all US installations.  The IEC maximum system voltage is 1000V. This limits the maximum string size to 8 modules.  See Appendix A for further stringing information.

All wires used between the modules and the DC combiner box are to be UL-approved as “Type PV”. “Type PV” wire characteristics can be found in Appendix A of this installation manual.
Panel-to-Panel and Panel-to-Combiner Wiring
The Lumeta LPP 420 panels have quick disconnect plugs mounted on the junction box in place of cable pigtails. These allow for more flexibility in the layout reducing wire waste and allowing easier electrical plug accessibility for troubleshooting and service. (Note: while connecting or disconnecting the quick disconnect plugs, hold junction box in place.) It is crucial that the electrical plugs are not disconnected at the modules when under load--disconnect the inverter before module service. 
The panel-to-panel wire is to be UL-listed as “Type PV” wire and is sized based on panel spacing and array layout.  All wiring is to be at minimum stranded copper 12AWG (4mm2) wire from panel strings to the DC combiner box with each string protected by a 15 amp fuse. When constructing the home runs and panel-to-panel connections use the proper crimping tool as listed in Appendix A.  Once crimped, push the contact into the Tyco housing until a click is heard.  The contact should slide easily into the housing; thread the seal and base onto the contact. If no audible click is heard, make sure the insulation is not preventing proper seating of the contact and reinsert the contact.
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Grounding

Lumeta’s LPP 420 panels require no grounding considerations.  If modules are installed on a metal roof, be sure that the roof is grounded according to state and local codes.  Metal wire management solutions should also be grounded in accordance with state and local codes.  Grounding conductors should be color coded and sized in accordance with state and local codes.  

Cleaning and Inspection
The Lumeta LPP 420 panels produce more power when the panels are kept free of dirt and debris.  It is important to visually inspect the entire photovoltaic system for proper operation before the cleaning process.  IF THE INVERTER IS IN A FAULT CONDITION, THE AREA AROUND THE ARRAY SHOULD BE KEPT FREE AND CLEAR.  DO NOT CLEAN THE SOLAR SYSTEM IF THE ARRAY IS NOT 100% OPERATIONAL.    Debris can be removed with a leaf blower or a clean, soft broom; dirt can be removed using low pressure clear water when the panels are cool.  Rubber gloves and boots should be worn when water is presented to the array. 

Module Removal

Lumeta LPP 420 is designed to be installed and work worry for the lifetime of the product.  If the LPP 420 must be removed, there are two methods that are approved for panel removal:

1. Membrane Removal

This should only be done by qualified roofing contractors only. 

The membrane surrounding the panel is carefully cut free, and the panel and membrane are both removed.  The membrane under the panel is repaired, and the panel and membrane can then be resealed over the new membrane by the roofing contractors.  If removing a faulty panel, install the new LPP 420 using the installation method as described in this manual earlier. This removal procedure is most often used when a roof is in need of repair

2. Peel and Remove

Removal of the LPP 420 by this method requires a team of two or more working in unison.  Beginning on one edge of the module; gently lift the edge of the module until the adhesive begins to release.  A linoleum knife can be used to cut the adhesive and release the module.  Care should be taken so as not to damage or cut the roofing membrane.  Slowly work down each side of the panel simultaneously until the panel is freed.  

Once removed, inspect the panel membrane for any tears or damage, repair as needed.  There will be adhesive left behind on the roofing membrane; this remnant will not interfere with the installation of a new LPP 420 module.  To install the new panel, follow the same procedure detailed earlier in this manual.
For more information, please contact us at:
Lumeta, Inc.
17182 Armstrong Avenue

Irvine, California  92614

(+1) 949-266-3855
service@lumetasolar.com
©2012 Lumeta.  All rights reserved
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Appendix A

Wire Requirements:

All cables used within the photovoltaic array are to be a either 12 AWG (4.0mm2) or 10 AWG (6.0mm2), single-conductor, and UL-approved as “Type PV”. Cables for use in PV applications will be identified as: PV Wire, PV Cable, Photovoltaic Wire, or Photovoltaic Cable. Suggested wire types include: UL Type USE-2, UL Type THWN-2, UL Type RHW-2, or CSA Type RW90.  

“Type PV” wire has the following characteristics:
· UL 4703 approved

· 600v or 1000v

· -40°C to 90°C
· Wet/Dry rated
· Dual-insulated (EU Required)

· Sunlight-resistant PVC jacket.
· CE approved

Connector Requirements:
Interconnecting installed panels requires the use of the following Tyco connectors and tooling:
10 AWG/6.0mm2 Wire:

US Connector Type (required on wire):


· Tyco P/N 6-1394462-3 “+”
(red ring)

· Tyco P/N 6-1394462-4 “-”
(blue ring)

EU/Asia Connector Type (required on wire):


· Tyco P/N 5-1394462-5 “+” 
(red ring)

· Tyco P/N 5-1394462-6 “-”
(blue ring)

12 AWG/4.0mm2 Wire:

US Connector Type (required on wire):


· Tyco P/N 4-1394462-8 “+”
(red ring)

· Tyco P/N 4-1394462-9 “-”
(blue ring)

EU/Asia Connector Type (required on wire):


· Tyco P/N 1394462-3 “+” 
(red ring)

· Tyco P/N 1394462-4 “-”
(blue ring)

Tooling:


· Tyco P/N 1-1579004-2

· Rennsteig P/NR624 817 3 1

PowerPly Technical Information:
	PowerPly 400 Specifications:
	Vmpp:
	82
	VDC
	Impp:
	4.9
	A

	
	Voc:
	98.9
	VDC
	Isc:
	5.33
	A

	
	
	Pmax:
	400
	W


	Temperature Coefficients:
	NOCT:
	55°C±2°C

	
	Isc Temperature Coefficient:
	0.017 %/K

	
	Voc Temperature Coefficient:
	-0.24%/K

	
	Peak Power Temperature Coefficient:
	-0.48%/K

	
	Power Tolerance:
	±5%


US:

	US - 600 vdc Stringing Length

	String Length
	Vmpp
	Vmp( NOCT)
	Impp
	Pmax
	PmaxT
	Voc(-20°C)
	Isc

	
	82
	66.1
	4.9
	400
	324.0
	116.8
	5.33

	1
	82
	66.1
	4.9
	400
	324.0
	116.8
	5.33

	2
	164
	132.3
	4.9
	800
	648.1
	233.5
	5.33

	3
	246
	198.4
	4.9
	1200
	972.1
	350.3
	5.33

	4
	328
	264.5
	4.9
	1600
	1296.1
	467.0
	5.33

	5
	410
	330.6
	4.9
	2000
	1620.1
	583.8
	5.33


EU:
	EU - 1000 vdc Stringing Length

	String Length
	Vmpp
	Vmp( NOCT)
	Impp
	Pmax
	PmaxT
	Voc(-20°C)
	Isc

	
	82
	66.1
	4.9
	400
	324.0
	116.8
	5.33

	1
	82
	66.1
	4.9
	400
	324.0
	116.8
	5.33

	2
	164
	132.3
	4.9
	800
	648.1
	233.5
	5.33

	3
	246
	198.4
	4.9
	1200
	972.1
	350.3
	5.33

	4
	328
	264.5
	4.9
	1600
	1296.1
	467.0
	5.33

	5
	410
	330.6
	4.9
	2000
	1620.1
	583.8
	5.33

	6
	492
	396.8
	4.9
	2400
	1944.2
	700.5
	5.33

	7
	574
	462.9
	4.9
	2800
	2268.2
	817.3
	5.33

	8
	656
	529.0
	4.9
	3200
	2592.2
	934.0
	5.33


7.7 feet (2360mm)
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