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1.0   Overview and Scope               

This guide describes how to install SunPower Equinox (“the system”). Do not attempt any aspect of the installation 
until you have thoroughly read this entire guide. Failure to follow these instructions can result in personal injury or 
equipment damage or failure, and may void the system warranty.                                         

The system ships with the following components:   

•  SunPower AC modules and accessories (including extension cables)    

•  SunPower InvisiMount™ mounting system        

•  SunPower EnergyLink™ monitoring system          
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1.1 Safety and Warnings for Type C and Type D AC Modules     
 

IMPORTANT SAFETY INSTRUCTIONS – SAVE THESE INSTRUCTIONS! 

 

All personnel must adhere to the following safety procedures when working with the system, including inspection, 
installation, operation, service work, repair, and testing. Failure to comply with these precautions or with specific 
warnings elsewhere in this guide may violate safety standards of design, warranty, manufacture, and intended use 
of the equipment. SunPower assumes no liability for failure to comply with these requirements.          

 

Warning! The installation, adjustment, or repair of a solar system involves the risk of contact  
with potentially lethal voltages and currents.        

 

SunPower Type C and Type D AC modules meet all current requirements for rapid shutdown as defined in NEC 
690.12 Rapid Shutdown of PV Systems on Buildings. As part of the UL 1741 SA / UL 1741 Listing of the SunPower AC 
module product being grid support utility interactive, upon turning off the AC disconnect to de-energize the circuit 
to the AC modules on the roof, each AC module output will shut off within 2.0 seconds to comply with IEEE 1547. In 
this manner, all wiring leaving each AC module complies with the controlled conductor limits in 690.12.  

Follow all applicable laws, including state and federal Occupational Safety and Health Administration (OSHA) 
standards when working on any construction project. Always reference the National Fire Protection Agency (NFPA) 
70E, Standard for Electrical Safety in the Workplace when performing electrical work.         

Perform the installation in accordance with all applicable codes. In addition, reference NEC Articles 250 and 690—as 
well as applicable IEC standards—for proper compliance when wiring and grounding the system. All state and 
federal guidelines and regulations must be followed as well.   

1.1.1 Site Safety     
• These installation instructions are for use by qualified personnel only.  

• System access is intended for authorized personnel only.   

• Only authorized persons may shut down the system or open any system enclosure. 

• To reduce the risk of fire, connect only to a dedicated circuit that has overcurrent protection not exceeding the 
maximum value stated in the product’s Listing (20 A) in accordance with the NEC, ANSI/NFPA 70. Maximum 
dedicated branch circuit overcurrent protection: 20 A. 

• The metal components of the module can reach temperatures of approximately 176°F (80°C). Use appropriate 
safety procedures when handling modules.     
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1.1.2 General Warnings     
• Do not attempt to service any portion of the system.    

• Do not attempt installation during conditions involving rain, snow, ice, or high winds. 

• Do not attempt to install or service the system if you are not a qualified, trained electrician or technician familiar 
with power electronic equipment.      

• Always wear rubber insulating gloves rated for the appropriate voltage level, and suitable eye and head 
protection when working near live electrical equipment. 

• Always have a cell phone available for calling emergency personnel. 

Changes or modifications not expressly approved by the party responsible for compliance could void the user’s 
authority to operate the equipment.   

Note: Perform all electrical installations in accordance with any local codes and the National Electrical Code (NEC).  

 

 

1.2 Installer Responsibilities        
Warning! If installing the Equinox system on a metal roof, you must verify with the AHJ whether additional bonding 
to the roof is required. Follow the instructions provided by the AHJ and by the roofing manufacturer. 
 

         SunPower Equinox is for residential 240 V split single-phase and 208 V three-phase wye double-pole  
        applications only.     
   

Installers are solely responsible for specific aspects of the system they are installing:     

• Selection and verification of design parameters, including wind and snow load and all related aspects. 

• Validation of third-party roof attachment design and interoperability, including any stipulations for rail overhang 
(cantilever) beyond the last roof attachment (standoff) at the end of a row. Use the SunPower Design Tool  
(https://invisimountdesign.us.sunpower.com/login.html ) OR the InvisiMount Span Tables document (#524734) to 
verify spans between roof attachments and maximum cantilever. (Access the Tool by logging into the Portal and 
then clicking the Design Tool link.)    

• Code compliance and permitting.         

• Vetting system compatibility with the installation site and structures. 

• Verifying the roof integrity prior to installation.      

• Selecting the correct attachment and flashing type for the particular roof. 

• Care of the roof during the installation.    

  

https://invisimountdesign.us.sunpower.com/login.html
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1.3 Tools, Equipment, Components, and Torque Values 

1.3.1 Tools  
The following tools are required to install the system:    

Tool Task 

10 mm and 15 mm deep sockets  Attaching L-foot nuts, mid clamps, end clamps, splices, and splice screws 

Assorted screwdrivers and wire 
strippers 

General electrical wiring 

Caulk gun Installing rooftop transition flashing      

CHANNELLOCK® pliers   
(or equivalent) 

Tightening fittings on rail-mounted J-box and rooftop transition flashing 

Claw hammer Installing rooftop transition flashing    

Cordless drill with electrical 
conduit knockout tool or hole saw 

Drilling holes in rooftop transition flashing and rail-mounted J-box 

Flathead screwdriver Removing and installing rail-mounted J-box cover 

Metal saw Cutting rails         

Roofing bar Installing rooftop transition flashing   

Rubber mallet Removing end clamp  

Torque wrench Verifying fastener torque   

Utility knife Installing rooftop transition flashing 

In addition, ensure that you have all necessary tools to install your chosen roof attachments! 

1.3.2 Equipment  
All applicable personal protective equipment (PPE) is always required, including:    

• Fall protection 

• Gloves 

• Safety glasses 

• Hard hat   

• Appropriate footwear  

• All appropriate electrical PPE 



 

1.3.3 Components 
Important! SunPower requires that you use a torque wrench—not an impact driver—to enforce consistent fastener 
tightness and thereby ensure safe, high-quality installations.     

Component  Definition Tool and Torque 

AC module 

 

An assembly that includes a 
photovoltaic glass panel, a 
microinverter, a robust frame, 
and two electrical leads.      

See Mid clamp  
and  
End clamp   

AC rail clip 
(optional) 

                

Attaches to rails and helps to 
support a single AC cable 
above the lower edge of the 
rails.    

n/a  

Disconnect 
tool 

           

Unlocks AC cable plug–
receptacle pairs after they 
have been connected.  

n/a 

End cap 

 

        

Fits into the plug or the 
receptacle of the last module 
in a circuit.   

Note: The caps are different 
for plugs and receptacles. 

n/a 

End clamp 

            

Module-to-rail fastener that 
fits into the end of a rail, 
clamps to secure each of the 
endmost modules in a given 
row, and provides equipment 
bonding from modules to the 
rail.         

• 10 mm deep 
socket   

• 85 +5/−0 in-lb 
(9.6 N-m)   

Extension 
cable 

 

 

 

Premanufactured AC cables 
that enable connecting of 
non-adjacent AC modules. 

n/a  
 

(See Disconnect 
tool) 
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Component  Definition Tool and Torque 

     

Extension cables contain 
identical conductor 
composition as the built-in AC 
module cables (three-
conductor, 12 AWG, type TC-
ER), and are available in 
several lengths, with plug–
plug, receptacle–receptacle, 
or plug–receptacle connector 
pairs. Cables are UL 
Recognized and conform to 
UL 6703 and UL 9703. 

The cable outside diameter is 
11.2 mm (0.44 in).    

Flashing 
 

 

Thin sections of material that 
are installed between the roof 
substrate and any rooftop 
penetration in order to 
prevent water from 
penetrating the roof.    

Note: Shown with with 
SunModo’s roof attachment 
and L-foot for composition 
shingle roofs; and with their 
tile hook mount—separate 
components all available 
from SunPower.               

n/a 

L-foot 

      

                 

L-shaped bracket that 
provides interface between 
the roof attachment and the 
rail; typically made of 
stainless steel or aluminum.      

Refer to the roof 
attachment 
manufacturer 
guidance. If using a 
roof attachment 
other than L-feet, 
refer to that 
attachment 
manufacturer 
guidance.      
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Component  Definition Tool and Torque 

L-foot bolt 
and nut 

 

Hardware that secures the 
rail to the L-foot (or to the 
chosen roof attachement): 

Bolt: M10-1.5 × 25 mm  
DIN 933 SS304    

Nut: M10-1.5 DIN 6923  
SS304   

• 10 mm deep 
socket 

• 375 +20/−0 in-lb 
(42 +2/−0 N-m)   

Mid clamp 

 

Module-to-rail fastener that 
attaches in the top rail 
channel; secures module 
frames; and provides 
equipment bonding between 
modules and the rail.        

• 10 mm deep 
socket     

• 85 +5/−0 in-lb 
(9.6 N-m)          

Plug 

 

The AC cable connector end 
that has tabs on either side.   

Note: SunPower AC cable 
connectors are an approved 
means of disconnect.  

n/a 

Rail 

 
 

 

Extruded aluminum 
component that attaches to 
the L-feet and supports 
clamped modules. Each rail 
section is 10′ 9″ (3.28 m) long.       

For the nuts that fit 
onto the bolts 
which slide into 
the side channel:  

• 15 mm deep 
socket        

• 375 +20/−0 in-lb 
(42 +2/−0 N-m)  

Rail-mounted 
J-box 

(optional) 

 

 

Junctions array circuits on the 
roof; attaches to a rail with no 
tools.       

For cover screws:  

• flathead 
screwdriver 

• 16 in-lb  
(1.8 N-m)  
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Component  Definition Tool and Torque 

Receptacle 

 

The AC cable connector end 
that does not have tabs.  

Note: SunPower AC cable 
connectors are an approved 
means of disconnect. 

n/a 

Rooftop 
transition 
flashing 

(optional) 

 
 

 

Installs on the rooftop and 
enables wiring to transition 
between the rooftop and the 
building interior.   

Note: If you are not using a 
transition box such as a 
SolaDeck™ enclosure, use the 
rooftop transition flashing 
along with the rail-mounted J-
box (or attic-mounted J-box) 
to transition between building 
wiring and array wiring.       

• Utility knife 

• Roofing bar 

• Caulk gun 

• Claw hammer 

• Drill with 
conduit 
knockout tool 
or hole saw  

• Two 
CHANNELLOCK 
tongue & 
groove pliers 
(or equivalent) 

Row-to-row 
(R2R) spacer 

 

Plastic spacer that snaps into 
the exterior module frame 
and uniformly enforces the 
distance between rows of 
adjacent modules.            

n/a 

Splice 

 

Extruded aluminum 
connector that, along with 
splice screws, joins two rails.       

See Splice screw 

 

Splice screw 

 

Black oxide coated stainless 
steel  fastener that, in 
conjunction with a splice, 
attaches two sections of rail 
together.            

• 10 mm deep 
socket  

• 40 +5/−0 in-lb 
(4.5 N-m)   
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Component  Definition Tool and Torque 

SunPower 
Design Tool 

 

Enables complete array 
design online as well as 
providing the bill of materials 
for the array.   

invisimountdesign.us.sunpow
er.com/bom/index.html   

Access the Tool from the 
Portal.   

n/a 

      

 

1.3.4 EnergyLink Monitoring Components  

Term  Definition 

EnergyLink™ 
Monitoring   

     

SunPower’s proprietary monitoring solution 
that enables partners and customers to 
easily understand and view both system 
production and home energy consumption.  

PVS5x  

 

PV Supervisor 5x; commnicates with the AC 
modules to monitor system performance 
and transmit data to SunPower servers.         

 

http://www.invisimountdesign.us.sunpower.com/bom/index.html
http://www.invisimountdesign.us.sunpower.com/bom/index.html
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1.3.5  Torque Values 

Fastener Final Torque 

End clamp 
85 +5/−0 in-lb (9.6 N-m) 

Mid clamp   

L-foot to rail nuts   375 +20/−0 in-lb (42 +2/−0 N-m) 

Rail splice screws 40 in-lb (4.5 N-m) 

(This torque value is achieved by 1/3 turn of the screw after the screw face 
has contacted the rail face. After tightening in this manner, verify the 

applied torque with a torque wrench.)     

L-foot to roof 
attachment 

Refer to the roof attachment manufacturer’s documentation (included in 
the roof attachment box). If using a roof attachment other than L-feet, refer 

to that attachment manufacturer’s included documentation.   

 

1.4 Listings, Classification, and FCC and IC Compliance 

  Important! This guide assumes you are installing AC modules on InvisiMount as part of a SunPower Equinox   
  system; if you are installing DC modules on InvisiMount, do not use this guide—instead use the InvisiMount  
  Residential Mounting System Installation Guide.        

The InvisiMount system is UL 2703 Listed. For the most recent information, refer to the UL database 
http://database.ul.com/QHYZ.E478330. At the time of publication of this guide (#518101 RevD), the Listing includes 
the following SunPower Type C and Type D AC modules:    

•   SPR-X22-360-C-AC      

•   SPR-X21-345-C-AC  

•   SPR-X21-335-C-AC  

•   SPR-X21-335-BLK-C-AC    

•   SPR-X20-327-BLK-C-AC   

•   SPR-X20-327-C-AC    

•   SPR-E20-327-C-AC  

•   SPR-E19-320-C-AC   

 

•   SPR-X22-370-D-AC   

•   SPR-X22-360-D-AC    

•   SPR-X21-350-BLK-D-AC   

•   SPR-X21-345-D-AC   

•   SPR-X21-335-BLK-D-AC   

•   SPR-X21-335-D-AC    

•   SPR-X20-327-BLK-D-AC   

•   SPR-X20-327-D-AC    

•   SPR-E20-327-D-AC      

•   SPR-E19-320-D-AC    

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=QHYZ.E478330&ccnshorttitle=AC+Modules+and+Photovoltaic+Modules+with+Integrated+Electronics&objid=1085170433&cfgid=1073741824&version=versionless&parent_id=1073991975&sequence=1
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Grounding from the module to the rail is accomplished through both the mid clamp and the end clamp. The 
InvisiMount Listing also includes the following components, which have been evaluated for both mounting and 
bonding in accordance with UL 2703:                          

• end clamp  

• mid clamp (UL 2703 Listing is also valid if a mid clamp is used as an alternative to an end clamp)     

• rail   

• splice and splice screw 

• L-foot  
 

1.4.1 Fire Classification  
• The maximum distance between the roof deck and the bottom of the module frame is 3” (7.6 cm).    

• In order to maintain the system classification, this assembly must be mounted over a fire resistant roof covering 
for the application.          

• The system achieves a Class A fire rating when installed with modules having a Type 2 fire classification.     

• The system achieves a Class A fire rating when installed in the manner specified in these instructions. 

• The system was evaluated for use on roofs having a pitch ≥ 2″/foot (greater than or equal to 2:12).  

1.4.2 FCC and IC Compliance       
Note: For PVS5x FCC and compliance information, refer to Section 2.1.2.         

The microinverter built into each AC module has been tested and fully complies with Federal Communication 
Commission (FCC) Part 15 Class B for digital devices; as well as Industry Canada (IC) Interference-Causing Equipment 
Standard ICES-003 Class B. The regulations in FCC Part 15 are designed to provide reasonable protection against 
harmful interference in a residential installation. This equipment generates, uses, and can radiate radio frequency 
energy, and, if not installed and used in accordance with the instructions, may cause harmful interference to radio 
communications.              

1.5 Rapid Shutdown, System Grounding, NEC 
Compliance, Ground Path, and Disconnects   

Warning! If installing the Equinox system on a metal roof, you must verify with the AHJ whether additional bonding 
to the roof is required. Follow the instructions provided by the AHJ and by the roofing manufacturer.       

This section is intended to provide a well-rounded understanding of all aspects of rapid shutdown, grounding, 
disconnect requirements, and NEC compliance for SunPower Equinox.             



 

Document #518101 RevD                                                                                         18                                                                                                SunPower Proprietary  

1.5.1 Rapid Shutdown   
SunPower Type C and Type D AC modules meet all 2014 and 2017 NEC requirements for rapid shutdown as defined 
in NEC 690.12 Rapid Shutdown of PV Systems on Buildings. As part of the UL 1741 SA / UL 1741 Listing of the 
SunPower AC module product being grid support utility interactive, upon turning off the AC disconnect to de-
energize the circuit to the AC modules on the roof, each AC module output will shut off within 2.0 seconds to 
comply with IEEE 1547. In this manner, all wiring leaving each AC module complies with the controlled conductor 
limits in 690.12.  
Refer to Section D.1, D.2, and D.3 for the Rapid Shutdown Certificates of Compliance.          

1.5.2 System Grounding       
The InvisiMount system is Listed to UL 2703 for integrated grounding; SunPower AC modules are an 
electrical bonding component and are Listed to UL 1741 SA / UL 1741; thus no additional grounding 
hardware, lugs, or copper wire are required on the roof. 

• The SunPower AC module is one of the components that electrically bonds all of the metallic non-current 
carrying components in the system, and is Listed to UL 1741 SA (Type D AC modules) / UL 1741 (Type C AC 
modules).     

• Only AC equipment grounding requirements apply when installing Listed AC modules to racking that is Listed to 
UL 2703—neither DC system grounding requirements (GEC) nor DC equipment grounding requirements (EGC) apply.   

• The equipment grounding conductor (EGC) that is built into and Listed with the AC module cable system is sized 
appropriately and meets all of the AC equipment grounding requirements for the system.    

• The AC dedicated branch circuit wiring from the distribution panel to the array must include an equipment 
grounding conductor (EGC) in the same raceway or cable as the AC circuit conductors. This EGC must be 
connected to the green conductor of the transition cable, which is part of the AC module cable system. 

• The AC module connectors (plugs and receptacles) are rated for disconnect, both under load and not under load.  

• A grounding electrode conductor (GEC) for the module or array is not required because the DC power is internal 
to the AC module. The existing AC GEC at the premises or structure utility service serves as the NEC-required 
GEC for the AC module system.   

• The AC cable grounding path has been tested by UL, and its electrical continuity from the AC cable ground pin to 
the module frame has been evaluated as part of the AC module Listing.    

• The AC module interconnecting cable system provides an internal EGC for grounding the AC modules. 

• Neither the AC modules nor the array require a GEC. The AC module must be connected to a dedicated AC 
branch circuit with an appropriately sized equipment grounding conductor (EGC). The EGC must be connected to 
a grounding electrode using the existing premises wiring system, typically originating at the building service 
entrance or service panel.   

• The AC interconnecting cable system attached to each module’s microinverter is fully insulated and includes an 
internal EGC. The grounding pin is longer than the others in the plug, providing a “first-make, last-break” 
connection sequence.   

• The green conductor in the AC cable is connected to the EGC from the utility dedicated branch circuit (“the 
building ground”).   
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• The AC ground wire inside the microinverter terminates on the microinverter chassis with a bolted connection, 
and is environmentally sealed; and the microinverter chassis is bonded to the module frame with stainless steel 
hardware to provide ground continuity to the module frame.   

• If a module is removed from a circuit (for service or replacement, for example), remember that the AC 
module cable system is daisy-chained and that therefore you must first disconnect all power and then 
install a temporary EGC to bridge the gap by inserting an AC extension cable or other means, in order to 
maintain effective ground continuity to subsequent modules. Disconnecting a module from the circuit 
removes voltage and might also remove ground from the other downstream modules in the circuit. 
Extreme care should be taken to ensure that no other energized sources are adjacent to these 
ungrounded modules. Refer to Appendix B.   

Each SunPower AC module includes a factory-integrated microinverter (MI) that does not require a neutral 
wire to be connected to it for operation or for compliance with IEEE 1547. Power produced is conducted on the 
L1–L2 240 VAC or 208 wye VAC grid connection. Utility interactive functions in the MI circuitry have been evaluated 
to IEEE 1547, and use the ground wire instead of the neutral to determine grid values. This functionality is part of its 
UL Listing.   

This product must only be connected to a single-phase system (L–L) of a premises with the neutral (N) 
bonded to ground at the service entrance per code. (The MI does not reference the N to ground internally, 
therefore this reference must be accomplished only at the service entrance.) Ensure that the installation site has a 
high-quality N-to-ground reference at the service. The MI determines L–N voltages based on measuring internally 
from L to the MI chassis, which is connected to the EGC.      
 

1.5.3 NEC Compliance 
The following are the grounding-related NEC Articles and their applicability to SunPower Equinox: 

The following are the grounding-related NEC Articles and their applicability to SunPower Equinox:  

• 690.11 pertains to DC arc fault circuit protection and is not applicable to SunPower Equinox. 

• 690.12 requires rapid shutdown; SunPower AC modules (the heart of Equinox) meet all requirements for rapid 
shutdown as defined in NEC 690.12 Rapid Shutdown of PV Systems on Buildings. As part of the UL 1741 SA / UL 
1741 Listing of the SunPower AC module product being utility interactive, upon turning off the AC disconnect to 
de-energize the circuit to the AC modules on the roof, each AC module output will shut off within 2.0 seconds to 
comply with IEEE 1547. In this manner, all wiring leaving each AC module complies with the controlled conductor 
limits in 690.12.    

• 690.31(D) requires that the equipment be grounded using an equipment grounding conductor (EGC) inside the 
AC module cable. Equinox AC cables are compliant because they do include this EGC. 

• 690.41 does not apply to AC modules. This section applies to the grounding of DC circuits (e.g., positively 
grounded PV systems). As such, it applies to photovoltaic source circuits or photovoltaic output circuits. Per 
690.6, the output of an AC module is an inverter output circuit and therefore the requirements of 690 that 
pertain to photovoltaic source circuits or output circuits do not apply to AC modules. 

• 690.42 does not apply to AC modules for the same reasons 690.41 does not.   

• 690.43 covers equipment grounding, which is the only required type of grounding for an AC module. SunPower 
Equinox fully complies with the relevant portions of 690.43: 
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o 690.43(A) – SunPower Equinox is grounded when installed according to the instructions and connected to 
an equipment grounding conductor bonded to the premises grounding electrode system. 

o 690.43(B) – SunPower Equinox requires the installation of an equipment grounding conductor between the 
array and other equipment (typically originating at the rooftop junction box and terminating at the 
grounding busbar or terminal in the main service panel).   

o 690.43(C) – InvisiMount end clamps and mid clamps are Listed and identified for bonding module frames to 
rails.  

o 690.43(D) – InvisiMount end clamps and mid clamps are Listed and identified for bonding module frames to 
rails.   

o 690.43(E) – InvisiMount mid clamps are identified for the purpose of grounding modules. 

o 690.43(F) – The integrated AC module cable and AC module extension cables do include an equipment 
grounding conductor. 

• 690.45 specifies that EGCs should be sized based on 250.122. Equinox meets this requirement by including a 12 
AWG equipment grounding conductor. The EGC in every AC module cable is 12 AWG. The maximum overcurrent 
protection for an AC module circuit is 20 A. The minimum EGC size based on the table at 250.122 is 12 AWG. If 
multiple circuits are routed with a single EGC for the array, 250.122(C) permits the installer to use 12 AWG for the 
combined EGC.  

• 690.46 modifies 690.45 when the EGC is not protected within a raceway, and does not apply to SunPower 
Equinox. It modifies 690.45 by requiring a larger conductor when the EGC is not routed with circuit conductors 
and installed outside of a raceway. But SunPower Equinox does comply with 690.31(D) which requires that the 
EGC be contained within the cable assembly. 690.46 was inserted into the Code to prevent installers from using 
small conductors such as 14, 12, or 10 AWG to ground rails in systems having no integrated grounding.    

• 690.47 does not apply to AC modules:       

o 690.47(A) does not apply to Equinox because the AC “system” was already existing on the premises (already 
installed per Article 250 of the code) and the AC module system connects to the load side of this service. 
Installing AC modules constitutes the installation of new “equipment” on an existing AC system. As such, the 
existing system already has a grounding electrode system, and the only requirement is to connect the new 
equipment to that system.  

o 690.47(B) applies to DC systems; it does not apply to AC modules, and does not apply to SunPower Equinox. 
This section pertains only to DC systems in which a photovoltaic source circuit would be either grounded or 
ungrounded; but 690.6 exempts AC modules from requirements pertaining to photovoltaic source circuits. 
Code language states that the intention of an auxiliary grounding electrode can be achieved through a 
properly installed EGC back to the premises grounding electrode. SunPower Equinox meets this intention 
for rooftop arrays by using the integrated grounding system along with a properly sized and installed EGC.          

o 690.47(C) does not apply to SunPower Equinox for the same reasons that 690.47(A) and 690.47(B) do not 
apply.  

o 690.47(D) only provides guidance for a “dc grounding electrode conductor” and does not apply to SunPower 
Equinox on residential rooftops where there is an existing adequate premises grounding electrode system. 
In most cases (99%), the premises wiring electrode eliminates the need for an additional array grounding 
electrode (Exception No. 2) and the equipment grounding conductor connected to the grounding busbar or 
terminal in the main service panel is sufficient for connecting the metallic surfaces of the array to ground.   

• 690.48 addresses module removal. When an AC module is removed from a SunPower Equinox system, it 
interrupts the circuit and equipment grounding connection between modules. This can leave the equipment 
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ungrounded if it is not returned to service. Upon a module’s removal, the modules downstream of the removed 
module are reconnected using an AC module extension cable to bridge the gap, which re-establishes the 
equipment grounding connection.   

• 690.49 does not apply to Equinox because it refers to photovoltaic source and output circuit grounded 
conductors.   

• 690.50 does not apply to Equinox because equipment bonding jumpers are not used.      

• 690.52 requires that the AC module be marked with identification of its leads and that it provide five specific 
ratings. SunPower AC modules are so marked and are thus fully compliant.  

• 705.12(D)(6) previously required AC arc fault protection on the output of AC modules if the modules use rooftop 
cables that are not in a raceway; however, 705.12(D)(6) has been deleted by a tentative interim amendment (TIA) 
to the 2014 NEC, and has been deleted in the 2017 NEC:   

www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-
standards?mode=code&code=70&tab=editions 
 
www.nfpa.org/assets/files/AboutTheCodes/70/TIA_70_14_11.pdf 
  
 AFCI on the AC side is not required and is not included with SunPower AC modules. 
  
 
Section 4.1 of the SunPower AC Module Safety and Installation Instructions (#514744) states: 

As a Listed product, “SunPower AC modules shall be installed and used in accordance with any instructions included in 
the listing or labeling”  (NEC 110.3(B)). In addition, SunPower AC modules “shall be grounded using the integrated 
equipment grounding conductor...no additional grounding conductor attachment to the AC module is required.”  

 

1.5.4 Ground Path  
The system features:     

• integrated module-to-rail as well as module-to-module bonding (achieved through the mid clamp and end 
clamp). 

• integrated rail-to-rail bonding (achieved through the self-drilling splice screws and the splice).   

• system bonding achieved through the equipment ground conductor (EGC).  
 

The following diagram illustrates the key grounding and bonding aspects of the system:  

• the system ground path   

• each component    

• each bonding point 

• the applicable NEC and UL references 

http://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards?mode=code&code=70&tab=editions
http://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards?mode=code&code=70&tab=editions
http://www.nfpa.org/assets/files/AboutTheCodes/70/TIA_70_14_11.pdf
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1.5.5 Disconnects     
The following diagram and text illustrate NEC conformance to each of the relevant disconnect aspects of the 
system, including the use of SunPower AC module connectors as disconnects.   
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SunPower AC modules require the use of cables and connectors that are UL Recognized and that conform to UL 
6703 and UL 9703; the provided SunPower AC extension cables and their built-in connectors meet these 
requirements, contain an EGC, and are rated at 20 A and 600 V. In addition, the AC module connectors are rated 
for disconnect under load.       

Applicable NEC context for AHJs evaluating a roof-mounted AC module array  

AC modules must be installed per 690.6:  
• 690.6(A): DC photovoltaic source circuits don’t apply to AC modules. 
• 690.6(B): The output of an AC module shall be considered an inverter output circuit.  
• 690.15(A): With respect to the AC output, an AC module installed on a roof is the equivalent of an inverter in a 

not readily accessible location.  
• 690.15(A)(2): An AC disconnecting means must be within sight of (or in) an inverter; the AC cable connectors can 

function as this disconnecting means as per 690.17 Exception; if and only if the connectors are rated for 
disconnect as per 690.33; the connectors on the SunPower AC cables (module and extension) are fully compliant 
in all these respects.             

SunPower Equinox fully complies with NEC disconnect requirements 

690.15(A) requires utility interactive inverters in not readily accessible locations to comply with certain 
provisions. Because the output of an AC module is to be “considered an inverter output circuit,” it’s reasonable to 
apply as much of 690.15 as applies to inverter output circuits, but not photovoltaic source circuits: 
• 690.15(A)(1) does not apply because it only applies to photovoltaic source or photovoltaic output circuits. 
• 690.15(A)(2) does apply and mandates that an AC disconnecting means shall be mounted within sight of or 

within the inverter.  
• 690.15(A)(3) does apply and mandates that an additional, readily accessible disconnecting means is required.      

How does SunPower Equinox comply with 690.15(A)(2)?    

The module-integrated AC module cable connectors (plugs and receptacles) are the AC disconnecting means, 
because 690.17(E) Exception states that:    

A connector shall be permitted to be used as an ac or dc disconnecting means, provided that it complies with the 
requirements of 690.33 and is listed and identified for use with specific equipment.    

How do the Equinox AC module connectors comply with 690.17(E) Exception?   

Our connectors are UL Recognized for use with all of the module models listed in Section 1.4. 
• 690.33(A): Equinox connectors are polarized and noninterchangable with other receptacles on the premises.  
• 690.33(B): Equinox connectors are guarded (are touch-safe).   
• 690.33(C): Equinox connectors are of the locking type.     
• 690.33(D): Equinox connectors are first-make, last-break for the internal equipment grounding conductor (EGC).  
• 690.33(E): Equinox connectors are rated for interrupting current (load break) and are suitable as disconnects. 

  

How do Equinox AC modules comply with 690.15(A)(3)?    

The breaker in the readily accessible main service panel—or any other AC disconnect in the system—can be 
considered the readily accessible disconnecting means. But if the circuit runs through the house (as it will in many 
installations), it would seem then that SunPower AC modules must also comply with 690.31(E).   
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But while 690.31(E) does have special provisions for photovoltaic source and output circuits inside a building, a 
SunPower AC module is an inverter output circuit, and the provisions applying to photovoltaic source and output 
circuits thus do not apply to AC modules. (The clear intent of the code is to provide special protections for DC 
circuits, but there are no special provisions for AC circuits.)             

Summary 

In a SunPower Equinox system the required AC disconnect on the roof is the AC connector pair (a plug and a 
receptacle); the AC disconnect on the ground is the AC breaker in the service panel (or the external switch, if used). 
The integrated grounding solution incorporated into SunPower Equinox is 100% end-of-line tested and Listed by UL.  
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1.6 Pre-Installation Checklist          

  Important! SunPower strongly recommends using the online SunPower Design Tool (accessed  
  from the Portal) to design your arrays and determine the accompanying bill of materials (BOM). 
  In addition, always refer to the InvisiMount Span Tables document (#524734).         

 
Best Practice: To help save time, ensure a safe and high-quality installation, and avoid any  
confusion about the system details, fill out the SunPower System and Site Checklist  
(located in Appendix A of this guide) as you build the array and install the system.      
 

Your array should be fully designed and all required permitting obtained before you begin installing the system.  
Use the SunPower Design Tool OR the InvisiMount Span Tables document (#524734)  to determine the actual span 
between attachments for a given system.    

Designers can access the Tool by logging into the Portal and then clicking the Design Tool link. The Tool yields all 
the racking–specific structural calculations that can then be provided to the AHJ and that are typically part 
of the permitting process.      

 
SunPower Design Tool  

   Ensure that you bring the resulting PDF file to the site—its cabling diagram offers you significant time savings!   
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1.7 Installation Outline   
1. Mark the rooftop for penetrations.   

2. Install the flashings (if part of the attachment solution for your roof type) and the roof attachments.  

3. Install the InvisiMount system and the AC modules.  

4. Install the EnergyLink™ hardware (PV Supervisor 5x) monitoring system and set up EnergyLink. 

5. Commission the system.   

1.8 Install InvisiMount and AC Modules   
Important! The maximum number of modules for a single 20 A circuit in a 240 V single-phase system is 12.  

These instructions describe attaching the rails parallel to the roof peak (“E–W”). The rail section length is 10′ 9″ (3.28 
m) and is optimized to accommodate three modules in portrait position; or two modules in landscape.      

For composition shingle roofs, it is acceptable to attach InvisiMount to either the rafters or the roof deck. SunPower 
recommends the following attachments which have been integrated into the SunPower Design Tool for easy design 
and permitting:    

• For rafter attachment: SunModo K10068-BK8 (SunPower #508329)               

• For deck attachment SunModo K10068-BK7 (SunPower #508330)   

Instructions for installing the above attachments can be found here:   

sunmodo.com/wp-content/uploads/2015/04/D10011-V002-Guide-EZ-Roof-Mount.pdf  

For curved and flat tile roofs, SunPower recommends Quick Mount PV QMHSS Quick Hook (SunPower #510083), 
which is also integrated into the SunPower Design Tool. Installation instructions can be found here:     

www.quickmountpv.com/support/videos/qhk-quick-install.html  

Important! Hook attachments may be attached to the rafters only—not to the roof deck.       
 

1.8.1 Attachment Span and Rail Cantilever        
The maximum span (distance between roof attachments) is 8′ (2.4 m). The maximum rail overhang length 
(cantilever) beyond a rail’s endmost attachment is 24″ (61 cm). This distance may be less—but never more—based on 
site-specific conditions. Use the SunPower Design Tool (https://invisimountdesign.us.sunpower.com/login.html ) OR 
the InvisiMount Span Tables document (#524734) to verify spans between roof attachments and maximum cantilever 
for your particular site.      
Access the Tool by logging into the Portal and then clicking the Design Tool link.  

Note: A spliced rail does not require any special allowance for span or cantilever.     

1.8.2 Module Spacing      
• Adjacent modules that share a mid clamp (side to side; L–R in a typical row): 0.8” (20 mm), governed and 

enforced when the mid clamps are installed.  

• Adjacent rows (an upper and a lower row in a typical array): 13/16” (20 mm), governed and enforced by the row-
to-row (R2R) spacers when used (refer to Fig. 23); minimum is 1/4” (6.5 mm).   

http://sunmodo.com/wp-content/uploads/2015/04/D10011-V002-Guide-EZ-Roof-Mount.pdf
http://www.quickmountpv.com/support/videos/qhk-quick-install.html
https://invisimountdesign.us.sunpower.com/login.html
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1.8.3 Join Rails     
The rails and the splices have pre-drilled holes for 
the splice screws: four in the splice and two in each 
rail end. You install one screw per rail section, in the 
hole furthest from the rail end (Fig. 1).                     

Important! The splice is an integral part of the 
ground path. There must be no interference 
between the splice screws and the L-feet.    

1. Fit a splice halfway into a rail end, align the 
splice holes with the rail holes, secure the 
components so that they will not move, and 
then drive a splice screw through the aligned 
hole that is furthest from the rail end, stopping 
1/3 turn after the screw face has contacted the 
rail face (Fig. 2). This method provides 40 +5/−0 
in-lb (4.5 N-m) of torque. Use a torque wrench to 
verify and (if necessary) apply final torque to 
each screw.        

2. Splice screws are single use. If a screw becomes 
dull or prevents smooth, consistent penetration 
of the splice, use a new screw in the original 
hole. If a screw breaks, use the other existing 
hole—do not reuse the original hole, and do not 
drill additional holes.       

3. Fit the second rail all the way onto the splice 
protruding from the first rail, align the 
respective holes, and install the second screw.     

The rail holes and splice holes must be aligned; 
the rail ends are not required to be in contact 
with each other. The maximum distance 
between a spliced rail pair is 1/4″ (6.4 mm).    

 
Fig. 1 
  
 
   
 
 
 

 
Fig. 2                 
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1.8.4 Install Flashings, 
Roof Attachments, 
and Rails  

1. Define the installation zone and array layout on 
the rooftop and mark it for penetrations as 
necessary.    

2. Referring to the manufacturer guidance for both 
the flashing (if appropriate for the roof type) and 
for your chosen roof attachment:       

a. Install the flashings and the roof 
attachments.      

b. According to the roof attachment 
manufacturer guidance, attach an L-foot to 
each of the roof attachments. Leave the 
hardware finger-tight for the moment.    

3. Position the rails on the roof, adjacent to the L-
feet and such that the side channel of each rail 
is facing the roof peak (Fig. 3 and Fig. 5).   

4. For each rail, determine the number of L-feet to 
which it will attach, and then slide that number 
of bolts into the rail’s side channel (bolt heads fit 
into channel; Fig. 4). For bolt specification see 
Section 1.33.      

Important! For your roof attachment strategy, 
remember that a spliced rail is the same as a 
solid rail in that a spliced rail does not require 
any special allowance in terms of overhang 
or attachments.     

   

 
 
 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3            

 
Fig. 4    
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5. Position the rail—with its side channel facing the 
peak—adjacent to and “below” (relative to the 
peak) the L-feet for the given row (Fig. 5).     

Note: L-feet must only “face” the peak (Fig. 5 
and Fig. 6). 
 
 
 
 
 
 
 
 
 

6. Position the rail bolts a minimum of 2″ (5 cm) 
from the end of a rail (Fig. 6); and a minimum of 
2″ (5 cm) from any rail joint (Fig. 7).             

       
 
 
 
 
 
 
 
 
 

 
 

 

 
Fig. 5                  

 
Fig. 6       

 
Fig. 7      
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7. Attach the rail to the L-feet by fitting the rail 
bolts through the slots on the L-feet and then 
temporarily finger-tightening an M10 nut on 
each of the bolts. (You will apply torque to these 
nuts in Step 9.)     
 

Best Practice: Position each bolt  
at the midpoint of the vertical slot  
in its L-foot (Fig.  8). This will  
provide the greatest vertical 
adjustment flexibility.  

 
 
 
 
 
 
 

8. To ensure that the installed modules will appear 
as an even plane, SunPower recommends that 
you use a string line and level (or other method) 
to ensure that the top surface of the rails is even 
(Fig. 9).        

9. After you are satisfied that the rails are all of 
even height, tighten each L-foot nut to 375 
+20/−0 in-lb (42 +2/−0 N-m).        

Note: The L-feet should still be only loosely 
attached to the roof attachments.    

10. Tighten all of the L-foot-to-roof-attachment 
hardware according to the roof attachment 
manufacturer guidance. (If you are not using L-
feet, tighten the attachment hardware if 
necessary, according to the attachment 
manufacturer guidance.)        

  

 
Fig. 8     
 
 
 

 
Fig. 9         
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1.9 Prepare AC Modules and Transition Cable  

Performing efficient wire management steps before transporting modules to the roof can greatly simplify 
installation of the array.           

Important! SunPower recommends that you use only cable clips, connector clips, and the proximity of the rails to 
secure the cables under the array and off the roof surface—cable ties (also called “zip ties” or “wire ties”) are not 
recommended.  

1.9.1 AC Module Clips Overview                
Three types of AC module clips enable you to keep the AC cables off of the roof surface and out of sight:  
the AC rail clips are an optional accessory, and each AC module ships with metal cable clips and plastic connector 
clips preinstalled:     

Type Appearance Best Practice 

AC rail clip: 
Optional; 
metal; attaches 
to the rail and 
retains an AC 
cable along the 
rail. 

 
 

    
           

• Install before installing modules 

• Max. 24″ (61 cm ) apart                

Cable clip: 
Metal; retains 
AC cables and 
extension cables 
to module 
frame—both 
during shipping 
as well as after 
the array is 
complete.         
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Type Appearance Best Practice 

Connector 
clip: 
Plastic; retains 
connectors 
(plugs and 
receptacles) to 
module frame 
both during 
shipping as well 
as after the 
array is 
complete.  

   

         

Important! To avoid breaking clips, release clip from 
frame by gently lifting the outer tab first.  

The connector clips do not constitute proper cable 
management—use the metal cable clips as well.   

Follow these guidelines for proper cable management:          

• Use a minimum of one metal cable clip per section of AC cable.      

• Always place a minimum of one cable clip within 4” (10 cm) of each connector pair (plug & receptacle).  

• Do not use the plastic connector clips in place of metal cable clips; use them in addition for supplemental cable 
support.       

• In a finished array cables may never touch the roof!      
 

1.9.2 Prepare All Modules           
Important! Use caution when unpacking each module to ensure that the cable ends do not accidentally swing free 
and damage the module backsheet. The plastic connector clips are critical in this regard.            

Before transporting modules to the roof:   

• Leave the metal cable clips securely attached to the module frame, but carefully remove the cables from the 
metal clips.  

• Leave the plastic connector clips secured to the module edge (each holding a plug or receptacle).  

After modules are in placed in the array: 

• Leaving each plug and receptacle attached to their connector clip, remove the two connector clips from the 
frame by lifting the clip’s outer tab first.   

• Connect the plug and the receptacle to their respective mates in the circuit, still leaving the connector clips 
attached.  
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• Reattach the connector clips to the frame by fitting the inner part first, then pressing the outer tab down.  
 
Important! Plastic connector clips are NOT sufficient to secure the cables! Use metal cable clips! 

• Fit the cables back into the metal cable clips on the module frame.     

In their final secured position, cables should not droop below the bottom edge of the rails. 
 
 

1.9.2.1 Prepare and Wire the Transition Cable 
   Important! Refer to Appendix J and Appendix K before proceeding so that you can decide when to wire    
   and install the transition cable.  

To prepare the correct transition cable for your array, cut one end off of an AC extension cable, leaving the correct 
cable end intact in order to mate with the first module’s available connector end. (Save the unused cut end for a 
future job.)    
   
SunPower recommends a cost-effective, secure method for splicing the AC transition cable conductors to the 
conductors in the rail-mounted J-box (or attic-mounted J-box). For example, the following products are 
manufactured by IDEAL Industries for Buchanan (www.idealind.com) and can be sourced from Amazon as well: 
    

  
 
• #C24 crimp tool     

AND 
• #2006 crimp connector and #2007 splice cap insulator  

 
OR   
    

• #2011 crimp connector 
AND 

• #2014 splice cap insulator 
                                                         

http://www.idealind.com/
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1.9.3 Install Modules   
Important! If you are installing the rail-mounted J-
box (refer to Appendix J), do so now before 
installing modules. If your wire management 
strategy includes the AC rail clips (Appendix K), it is 
easiest to install them before you install modules.    

SunPower recommends that you begin closest to 
the rooftop transition, mounting and connecting 
each module as you move away. For arrays with 
two rows of modules, SunPower recommends 
installing the “bottom” row of modules (the row 
furthest from the peak) first.      

The minimum distance between module rows is 
1/4″ (6.5 mm). The row-to-row spacers (refer to Fig. 
23)  enforce this minimum, enable aesthetically 
uniform rows, and help to ensure ample ventilation 
for and optimal performance of the array.    

Important! To provide proper ventilation to the 
underside of the module, you must ensure that 
there is a minimum of 2″ (5 cm) between the 
module frame and the mounting surface (Fig. 10). 
(This is the minimum distance required for the 
inverter NRTL certification.)    

Position modules on the rails such that the rails are 
in the green (non-crosshatch) regions only, as 
follows: minimum of 2″ (5 cm) but not more than 
16″ (40.6 cm) from any module corner (Fig. 11 and 
Fig. 12). Refer to the Safety and Installation 
Instructions for AC Modules (#514744).    

 

 
Fig. 10               

  
Fig. 11    

 
Fig. 12     
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Important! If an L-foot in its final installed position 
extends above the top surface of the rail, you must 
ensure that the L-foot does not contact any part of 
the module, module frame, or microinverter (MI) (Fig. 
13).      

Warning! Do not step on, stand on, or walk on the 
modules or the module frames, and do not place 
anything on them—even for a moment.  

1. Peel two serial number stickers from the first 
module:  

•  one from the microinverter (Fig. 14) 

•  one from the module frame (Fig. 15)  

and place them together in the corresponding 
location in the AC Module Array Layout area 
on the checklist in Appendix A of this guide.    

Do this for every module you install.       

Important! Do not remove any stickers from the 
module backsheet.    

2. Position the first module on top of the rails at 
the end of the row.               

   

 
Fig. 13     

 
Fig. 14       

 
Fig. 15  
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3. With the SunPower logo upward and the 
engagement mechanism downward, insert an 
end clamp into each of the rail ends by holding 
the clamp with your thumb and middle finger, 
and pressing on the bolt head with your index 
finger as you slide the clamp as far into the rail 
as possible (Fig. 16). If the clamp does not slide 
in easily, push or tap on the bolt head.  

4. Fit the top lip of the cover up and over the 
bottom edge of the module frame (Fig. 17). Do 
this for both end clamps.     

Verify correct module position and full end 
clamp engagement, and then tighten each end 
clamp bolt to 85 +5/−0 in-lb (9.6 N-m) with a 10 
mm socket.    

Note: If you need to remove an end clamp, first 
loosen its bolt two full turns and then tap on its 
bolt head with a rubber mallet to free its 
engagement mechanism.   

5. Fit one mid clamp down into the top channel of 
each of the row’s two rails, rotate it 90° (Fig. 18), 
and slide it toward the first module. Leave the 
two mid clamps loose for now. 

6. Position the second module next to the first 
module, with the two mid clamps in between 
the two modules.       

 
Fig. 16 

 
Fig. 17     

 
Fig. 18    
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7. For each of the two mid clamps: fit one side (two 
teeth) of each clamp over the respective 
adjacent frame edge of each of the two modules 
(the first and second modules) (Fig. 19; second 
module not shown). Tighten each of the two mid 
clamps to 85 +5/−0 in-lb (9.6 N-m).  

Important! Each mid clamp’s four teeth must 
solidly engage the module frames to ensure 
continuity of the module–rail ground path (Fig. 
19).   

8. For each of the two modules: carefully remove 
the connector clips from the module frame 
keeping the connectors attached to the clips (refer 
to Section 1.9.1); remove the cable from the 
cable clips only as necessary; and securely 
connect the plug from the first module to the 
receptacle from the second module (or vice 
versa) (Fig. 20).    

9. Fit the cables back into the metal cable clips!  

10. If possible, carefully fit the plastic connector 
clips back onto the module frame.   

11. Repeat Steps 5–10 until you have installed all 
except for the last module in the row.  

12. For the last module in the row: position it on the 
rails in the desired final location, and then mark 
a cut line on each of the rails at the module edge 
(Fig. 21).    

Important! To ensure precise alignment with  
the finished array’s footprint (perimeter), 
SunPower recommends that you cut rails only 
after you have adjusted them to an even height 
(Section 1.8.4, Fig. 9) and fully secured them to 
the attachments.                

13. Remove the module to ensure it is not damaged 
in the cutting process, and then carefully cut the 
rails along the lines you marked.      
 

 

 
Fig. 19  

 
Fig. 20              

 
Fig. 21  
    

 



 

Document #518101 RevD                                                                                         39                                                                                                SunPower Proprietary  

       

Important! The maximum distance the module 
is permitted to overhang the rail is 1/4″ (0.6 cm) 
(Fig. 22).        

14. Place the module in position again and then add 
its two mid clamps (which also secure the 
second-to-last module in the row), tightening 
them as you did in Step 7.   

15. Add and tighten the last module’s two end 
clamps as you did in Steps 3–4.       

If you’re installing a second row, add two row-
to-row (R2R) spacers to the upper edge of each 
of the completed first row’s modules.         

Note: The instructions in this guide assume that 
any second row you add will be “above” the first 
row (between the peak and the first row).   

16. For each of the modules in the first row, fit two 
R2R spacers in its upper frame edge, one each 
approximately 8″ (20 cm) away from each upper 
frame corner (Fig. 23 and Fig. 24).     

17. Repeat Steps 1–15 to fully install the second 
row, allowing the second row’s modules to 
gently rest evenly on the spacers.     

Note: The spacers provide no structural support 
for the modules. Leave the spacers in place after 
module installation.    

 
Fig. 22        

 
Fig. 23  

 
Fig. 24  



 

Document #518101 RevD                                                                                         40                                                                                                SunPower Proprietary  

18. Connect the plug or receptacle on the transition 
cable to the appropriate AC cable end on the 
first module in the circuit (Fig. 25; example only). 

19. Install an end cap in the last module in the 
circuit (Fig. 26; example only).        

Important! It is critical to ensure that all of the AC 
cable connections are fully mated and solidly 
latched—feel for and listen for the click!         

 

 
Fig. 25    

 
Fig. 26 
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1.9.4 Verify Voltage  
After you have completed InvisiMount and AC module installation, but before you commission the system, power on 
the branch circuit, remove the connector cap (plug or receptacle) on the last module in each circuit, and check the 
branch circuit voltages, verifying that they are as follows:  

 L1 to G (V) L2 to G (V) L1 to L2 (V) 

Residential 240 V split 
single phase 

120 120 240 

Residential 208 V three-
phase wye double pole 

120 120 208 

 
If you do not observe correct voltage readings at the last module, check the wire terminations on the circuit breaker 
or in the J-box. If you have no voltage readings, verify that the breaker is on and that the connectors on all of the 
modules are fully mated.     
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2.0  Install and Commission EnergyLink with PVS5x 

To view training videos or enroll in training webinars go to www.sunpowerpartnerconnect.com,  
select SunPower University, and search for Consumption Monitoring. Access the Equinox Installation 
Support page for supporting documents: https://us.sunpower.com/support/install/equinox/   

SunPower Equinox features SunPower EnergyLink™ with PV Supervisor 5x (PVS5x) hardware. Follow these 
instructions to install, configure, and commission PVS5x in order to receive monitoring data and set up the 
customer’s EnergyLink monitoring account.       

2.1   Safety, Compliance, and Certification            

2.1.1   Safety Instructions      
Perform all electrical installations in accordance with any national and local codes, including the National Electrical 
Code (NEC) ANSI/NFPA 70 for US installations. Field service is limited to the components contained in the lower 
compartment of the PVS5x. The following labels are used on the PVS5x: 

 

This label warns of hazardous voltage behind the AC terminal cover that can 
cause serious injury. This area is to be accessed only by qualified, trained 
personnel with the necessary skills and knowledge to work on this type of 
electrical equipment. Disconnect power before opening. 

 

This label warns of immediate danger due to exposed hazardous voltage 
that can cause serious injury or death. This area is to be accessed only by 
qualified, trained personnel with the necessary skills and knowledge to work 
on this type of electrical equipment. Disconnect power before opening. 

• The PVS5x enclosure (Type 3R) is suitable for use indoors or outdoors; operating ambient temperatures between 
−22°F and 140°F (−30°C and 60°C). Do not mount the enclosure in a location where it will be exposed to direct 
sunlight—mount the enclosure in a shaded location if possible.         

• Before connecting power, the PVS5X must be securely mounted to an inside or outside wall following the 
instructions in this document.     

• The PVS5x can be connected to a branch circuit with any standard size breaker rating up to 20 A. The input 
operating current is less than 0.2 A with AC nominal voltages of 240 V (L1–L2).  

• The PVS5x contains internal transient surge protection for connection to the load side of the service entrance AC 
service panel (overvoltage category). For installations in areas at risk of surges generated by high-voltage utilities, 
industry, or by lightning, SunPower recommends that an external surge-protective device also be installed. 

• Do not attempt to repair the PVS5x. If the PVS5x malfunctions, please return it to SunPower for servicing. 
Tampering with or opening the upper compartment of the PVS5x voids the product warranty.  

http://www.sunpowerpartnerconnect.com/
https://us.sunpower.com/support/install/equinox/
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2.1.2  FCC Compliance  
This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: 

• This device may not cause harmful interference. 

• This device must accept any interference received, including interference that may cause undesired operation. 

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 
of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a 
residential installation. This equipment generates, uses, and can radiate radio frequency energy and, if not installed 

and used in accordance with the instructions, may cause harmful interference to radio communications. However, 
there is no guarantee that interference will not occur in a particular installation. If this equipment does cause 
harmful interference to radio or television reception, which can be determined by turning the equipment off and 
on, try to correct the interference by one or more of the following measures:  

• Reorient or relocate the receiving antenna.  

• Increase the separation between the equipment and receiver.  

• Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.   

• Consult an experienced radio/TV technician for assistance. 

Radiation Exposure Statement   
This equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled environment. This 
equipment should be installed and operated with minimum distance 9.8″ (25 cm) between its radiator and your 
body. 

Equipment Changes or Modifications   
Changes or modifications not expressly approved by the party responsible for compliance could void the user’s 
authority to operate the equipment. This device and its antenna must not be co-located with or be operating in 
conjunction with any other antenna or transmitter except in accordance with FCC multi-transmitter product 
procedures.  
 

2.1.3   Safety Certification  
The PVS5X is UL Listed to UL 60950-1 ITE and UL 60950-22 for outdoor use.  

The PVS5X is not a utility meter, disconnect device, or power distribution device.   
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2.2  Install PVS5x     

2.2.1   Overview        
The PVS5x collects system status and performance data from the AC modules. Using the homeowner’s broadband 
internet via hardwired WAN, Wi-Fi, or power line communication (PLC)—and cellular backup—the PVS5x sends the 
collected data to SunPower servers at five-minute intervals. You and your customer can access this data using 
SunPower EnergyLink portals.       

The PVS5x also includes the PVS Management App which you use to commission the monitoring system after 
installing the Equinox system and all monitoring hardware.    

 

SunPower EnergyLink™ with PVS5x       

The following websites apply to Equinox systems:  

Site Use 

sunpowerconsole.com Enables you to commission devices. 

pvsmgmt.sunpower.com Enables you to manage fleets. 

monitor.us.sunpower.com Enables customers to view their system information. 
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2.2.2   Kit Contents 

Kit Components Other Components 

PV Supervisor 5x (PVS5X) 

 

Bracket 

 

Hardware  

• two screws 
• two hole plugs 

 

100 A Current Transformer 
(CT)  

(two; shipped separately) 

  

PLC Ethernet 
Adapter  

(optional accessory 
from SunPower) 

  

 

 

2.2.3   System Connection    
Important! Ensure that the AC module branch circuit and the PVS5x are as close as possible electrically and such 
that there are no other house load breakers between the AC modules and the PVS5x.        

  
PVS5x connections    
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2.2.4   Mount PVS5x   
The PVS5x comes with two removable serial number 
stickers on a card attached to its face (Fig. 27). Remove 
the card now but keep it handy so that you can 
correctly remove and apply its two stickers as instructed 
in Section 2.4 and Appendix A.          

1. Select an installation location that is not in direct 
sunlight, and mount the PVS5x bracket using 
hardware that is appropriate for the chosen 
mounting surface and that can support 15 lb (6.8 kg) 
(Fig. 28).       

2. Fit the PVS5x onto the bracket until the mounting 
holes at the bottom are aligned.   

3. Use a screwdriver to secure the PVS5x to the bracket 
using the provided screws. Do not overtighten. 

 

2.2.5   Wire PVS5x Power   
Danger! Hazardous voltage! Do not power up the system 
until Section 2.3.1.    

1. Use a screwdriver—do not use power tools—to 
prepare the PVS5x for AC wiring:    

• Loosen the three screws on the bottom of the 
PVS5x enclosure and remove the cover (Fig. 29).  

• Remove the lower AC wiring cover (Fig. 29). 

• Remove the upper AC wiring cover (Fig. 29). 

• Flip the AC wiring partition to the opposite side of 
your incoming AC wiring (Fig. 30). 
Warning! Do not use the AC wiring partition to 
secure cables or wiring!   

2. Run power conduit from the service panel to the 
PVS5x. If you use the rear conduit entrances, seal the 
holes on the bottom of the enclosure with the 
included hole plugs.   

 
Fig. 27 

 
Fig. 28  

 
Fig. 29 
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3. Connect the PVS5x to either a 15 A (with 14 AWG) or a 
20 A (with 12 AWG) UL Listed dedicated dual-pole 
breaker.  
Note: For AC modules, this breaker should be in the 
same service panel containing the AC module output 
circuits (refer to diagram in Section 2.2.3).   

4. Strip wires and land according to the color-coded 
labels (black wire to L1; red wire to L2; white wire to 
N; green wire to GND) in the J5 terminals on the 
bottom left of the PVS5x board (Fig. 30). Tighten to 
4.4–5.3 in-lb (0.5–0.6 N-m).       
Note: Do not overtighten the terminals. 

2.2.6   Install and Wire Consumption 
CTs  
Danger! Hazardous voltage! Do not power up the system 
until instructed to in Section 2.3.1.       

The SunPower-provided current transformers (CTs) are 
suitable for use on 200 A conductors. The CTs may be 
labeled “100 A” but this is a calibration reference rating 
only. You may install CTs in parallel or bundled 
configurations.   

1. Turn off all power to the main service panel in which 
you are installing the CTs.      

2. Place the CTs in the main service panel, around 
incoming service conductors, with the side labeled 
this side toward source toward the utility meter and 
away from the loads. Never install in the section 
designated for the utility in the service panel.   

• Place L1 CT (black and white wires) around 
incoming Line 1 service conductor (Fig. 31). 

• Place L2 CT (red and white wires) around incoming 
Line 2 service conductor (Fig. 31).      

Note: Refer to Appendix N for alternate CT installation 
configurations.  

3. Align the steel core pieces and snap the CTs closed.   

  

 
Fig. 30    
 
 
 
 
 
 
 
 
 
 

 
Fig. 31 
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4. Route CT wires through conduit to the PVS5x:  

• Running CT wires: You may run CT and AC wiring 
in the same conduit. Do not run CT wiring and 
internet communication cables in the same 
conduit.       

• Extending CT leads: Use Class 1 (300 V rated 
minimum, 16 AWG maximum) twisted-pair 
instrument cable and appropriate connectors; 
SunPower recommends the use of silicone-filled 
insulation displacement connectors (IDC) or 
telecom crimps; do not use power cables (for 
example, THWN or Romex®) to extend the CT 
leads.  
Note: See Continental Control Systems: Current 
Transformer (CT) Wire Extension guide at:  

https://ctlsys.com/support/current-transformer-ct-
wire-extension/       

for suggested wire types and sourcing. 

5. Land L1 CT and L2 CT wires in corresponding CONS 
L1 and CONS L2 in the J16 terminals on the bottom 
right terminals of the PVS5x board (Fig. 32). Tighten to 
4.4–5.3 in-lb (0.5–0.6 N-m). If you shorten the leads, 
strip no more than 1/4" (6 mm).      

Note: Do not overtighten terminals. 

2.2.7   Verify CT Voltage Phases 
1. Turn on power to the PVS5x.   

2. Use a voltmeter to measure the voltage between the 
PVS5x L1 terminal and the L1 incoming service 
conductor in the main service panel with the L1 CT in 
place.  

• If the voltmeter reads 0 V (zero volts) the phases 
are correctly aligned.     

• If the voltmeter reads 240 V the phases are 
incorrectly aligned. Move the CT to the other 
incoming service conductor and retest to  
verify 0 V.  

3. Repeat this same verification for L2. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 32         
  

https://ctlsys.com/support/current-transformer-ct-wire-extension/
https://ctlsys.com/support/current-transformer-ct-wire-extension/
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2.2.8   Connect System 
Communication  
1. Replace the upper AC wiring cover. 

2. Replace the lower AC wiring cover over the AC power 
wires (on the left if you routed through the left hole; 
on the right if you routed through the right hole) (Fig. 
33).    

3. Run communication conduit to the PVS5x conduit 
opening. If you use the rear conduit entrances, seal 
the holes on the bottom of the enclosure with the 
included hole plugs.  

Warning! Never run inverter communications cables 
in the same conduit as AC wiring.    

4. Verify that you connected the AC modules to the AC 
module subpanel. (No additional connection is 
required because the PVS5x communicates with the 
AC modules using PLC protocol.) 

 
Fig. 33         
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2.2.9   Connect PVS5x to the Internet 
Connect to the customer’s internet using one of the 
following methods (Fig. 34):     

• Ethernet cable: from PVS5x LAN2 to customer’s 
router (recommended method). 

• Power Line EA: to customer’s router (optional 
accessory available from SunPower). 

• Customer’s Wi-Fi network: connect during 
commissioning using customer’s Wi-Fi network name 
and password.    

 
Fig. 34

 

2.3   Commission with PVS Management App 
Important! Did you verify the branch circuit voltages? Refer to Section 1.9.4 now if you have not.  

  

After installing all system hardware, use the PVS Management App to:      

• Set up communication     

• Check firmware  

• Discover devices   

• Configure devices  

• Verify device operation 

• Create the site layout map  

• Commission the site  

Important! The layout and commissioning steps can also be done remotely from pvsmgmt.us.sunpower.com. 
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2.3.1   Connect to PVS Management 
App  

Important! To ensure that your browser is up to  
date, perform the steps in Section L.7 now,  
before proceeding. 

1. Verify that all devices are properly installed and that 
communication is connected. 

Note: A device in this context is an AC module; a 
meter; or a PVS5x.     

2. Power on the array, the PVS5x, and all communication 
devices.     

3. Turn off the Wi-Fi on your laptop.         

4. Use an Ethernet cable to connect your laptop to 
PVS5x LAN 1 port (Fig. 35).    

5. Access www.sunpowerconsole.com.     

6. Follow the PVS Management App instructions to 
commission SMS.    

Note: Inspectors can verify production data for this 
screen by following the instructions in this section and 
accessing www.sunpowerconsole.com/power. 

 

Fig. 35    

 

 

 

2.3.2   Set Up Communication 
In addition to cellular, set up one additional 
communication option (Fig. 36). Additional options are: 
hardwired Ethernet, Power Line EAs, or Wi-Fi.  

If the site does not have cellular coverage, set up two 
additional communication options.  

The customer’s router, the internet, and the SunPower 
cloud must be connected for each communication 
option you choose to set up.    
  

Fig. 36  
 

 
 
 

http://www.sunpowerconsole.com/
http://www.sunpowerconsole.com/power
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2.3.3   Check Firmware 
The PVS Management App automatically checks the firmware version, downloads a firmware update if it is 
available, and installs any available firmware updates. 

2.3.4   Discover Devices    
The PVS Management App automatically searches for and displays a list of all of the external devices and AC 
modules installed at the site. It will also display the internal consumption and production meters.    

If you installed a device (an AC module or a meter) but it was not discovered, verify the its connections and use the 
Rediscover button on the Configure Devices page in the PVS Management App to search for the device again. 
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2.3.5   Configure Devices      
Click the configure button (Fig. 37) for each device type 
row and enter the required information for each device. 

Configure AC Modules    

1. In the search field, type the wattage value  of the AC 
module you installed (for example, 350) and then 
select the correct value from the list (Fig. 38).  

2. Click apply to all if all modules are the same wattage 
or enter each module wattage and select the model 
(Fig. 38).       

Configure Meters     

1. Select the consumption meter type from the 
dropdown (Fig. 39):    

• Not Used: You did not install consumption CTs. 

• Consumption (Load Side PV): You installed 
consumption CTs and the solar system is installed 
on a breaker in the service panel or downstream 
of the CTs.   

• Consumption (Line Side PV): You installed 
consumption CTs and the solar system is installed 
on a line-side tap or upstream of the CTs.  

2. Enter the onboard consumption meter CT rated 
current in the Onboard Consumption field labeled 
Amps (Fig. 39). The CT rated current is the sum of the 
CT values per phase. For example, if you installed:  

• one 100 A CT on one phase, enter 100. 

• two parallel 100 A CTs on one phase, enter 200.   

3. Select the production meter type from the dropdown 
(Fig. 39):  

• Not Used: You did not install consumption CTs. 

• Production Meter: You installed a CT for the 
onboard production meter. 

 

 
Fig. 37   
 

 
Fig. 38 
 

 
Fig. 39    
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2.3.6   Verify Device Operation 
Note: Refer to Appendix N and Appendix P for CT 
installation instructions.     

A list of all of the monitoring devices and AC modules 
configured at the site displays, with the status and power 
for each device (Fig. 40).   

To verify the revenue-grade production meter power 
readings, verify that the meter power reading in the PVS 
Management App matches the PVS total power reading.  

If the reading is inaccurate, return to the Meters page 
and verify that you selected the correct meter type and 
entered the correct CT rated current. In addition, confirm 
that your CTs are in the proper direction and the phase 
voltage current is consistent with the PVS5x and CTs.    

If a device is not communicating or producing power, 
verify that you have powered up the solar system. If a 
device is still not operating, record the device serial 
number and continue commissioning using the PVS 
Management App. After the site is commissioned, please 
call SunPower at 1-855-977-7867 to troubleshoot.    
 
    

  

 
Fig. 40  
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2.3.7   Commission Devices     
Important! Your monitoring website credentials are 
required in order to complete commissioning.   

To complete commissioning: select the site, review the 
site information (Fig. 41), and recreate the module layout 
(Fig. 42).    

As an option, you can choose to complete module layout 
and commissioning later from a remote location.       

For remote commissioning go to 
pvsmgmt.us.sunpower.com  

Important! In order for you and the customer to receive 
monitoring data, you must complete commissioning in 
the PVS Management App by selecting the site (or 
creating the site); reviewing the site information; and 
creating the module layout.       

 
Fig. 41 

 
Fig. 42           
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2.4   Create EnergyLink Home Account for Customer 
Monitoring       
Important! You must complete site commissioning before creating the customer’s EnergyLink account.    

When you have finished commissioning the site, create an EnergyLink monitoring account for the customer. 

1. If you have not yet created an account for the customer, either select the create customer account button from 
the PVS Management App or access:  
 https://monitor.us.sunpower.com/#/register/serial_number/no_email/thirdparty and follow the instructions to 
create the customer’s EnergyLink Home account.        

Important! You must know the customer’s preferred email address. Do no create the customer’s EnergyLink 
Home account until after you have confirmed with the customer their preferred email address.       

2. On the customer registration card (included in the PVS5x box), place the Remove for customer records serial 
number sticker in the PVS device serial number box, (Fig. 43).           

    

Fig. 43 

3. In the Your account email address box, enter the email address you used to create the customer’s account. 

4. Give the card to the customer for their records.      

The customer can download the PVS Management App from Apple Store (iTunes) or from Google Play. The PVS 
Management App supports both Apple and Android devices.            

 

https://monitor.us.sunpower.com/#/register/serial_number/no_email/thirdparty


 

Document #518101 RevD                                                                                                      57                                                                                                      SunPower Proprietary  

2.5   Replace PVS5x Enclosure Cover  
1. Unplug your laptop from the PVS5x. 

2. Replace the PVS5x enclosure cover. 

3. Use a screwdriver to tighten the three screws on the 
bottom of the enclosure (Fig. 44).     

 
Fig. 44      
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Appendix A: System and Site Checklist and Array 
Layout Diagram           

A.1  Complete SunPower System and Site Checklist and 
Create Array Layout Diagram                            
To save you time and to help ensure a high-quality installation, SunPower strongly recommends that you complete 
the entire SunPower System and Site Checklist—including creating an accurate re-creation of the array—in order to 
clearly show the position of each module in the array.       

1. To create the array layout diagram: for each module, remove its frame sticker and its microinverter sticker and 
place them next to each other (in the same relative location as that module’s actual location in the array) in the 
AC MODULE ARRAY LAYOUT area of the Checklist (Fig. A1):          

 
Fig. A1     
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Remove only these stickers: 

• The sticker from the microinverter (MI) (Fig. A2).         

            
      Fig. A2 

• The sticker from the module frame (Fig. A3)—not from the module backsheet! (Fig. A4). 

        
Fig. A3                                                                                       Fig. A4     

2. Remove the Remove for dealer records sticker from the PVS5x sticker card (refer to Fig. 27) , and place it in the 
PVS5X section on the Checklist (Fig. A5):     

   
Fig. A5     
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Document #518101 RevD                                                                                             62                                                                                                      SunPower Proprietary  

Appendix B: Module Removal       
Important! If you have to remove a module from an array, note that leaving any module in the array when it is 
physically secured only by two end clamps is expressly prohibited!        

When a module is removed from a circuit, you must first disconnect all power and then install a 
temporary EGC to bridge the gap by inserting an AC extension cable (or via other NEC-compliant 
means), in order to maintain effective ground continuity to subsequent modules. 

To remove a module from an existing array:   

1. Turn off the AC disconnect.        

2. Using a clamp-on multimeter, verify that current flow has stopped on the module DC leads.  

3. Using a clamp-on current meter, test each individual circuit conductor AND each equipment ground conductor 
on the rooftop before opening any module connectors (before disconnecting any module leads).  

4. Using a voltage tester, verify that there is no voltage on the branch circuit conductors. 

5. If the current is zero (0) amps, it is safe to proceed to Step 6.    

If there is any current present (greater than 0 amps), double-check that the circuit is in fact disconnected from 
the inverter, and then repeat Step 4.  

6. Disconnect (unplug) the target module’s two AC cables from the modules that are adjacent to the target module.  

7. Remove the modules necessary to access the target module—ideally from the side of the row that contains 
fewer modules between the target module and the row end (Fig. B1 and Fig. B2). If there is any other grounding 
or wire management hardware present, remove it as well.     

8. Remove the target module:            

• If the target module will be out of the array solely for the purposes of replacing it with another module 
immediately, ensure that you remain aware of the adjacent module’s temporary partial securement, and 
execute the swap promptly, reusing all of the mid clamps and end clamps.   

• If the target module will be out of the array for an extended period, carefully attach two mid clamps to the 
now-exposed edge of the adjacent module (Fig. B1, Fig. B2, and Fig. B3) according to Section 1.9.3 of this 
guide (note that two of the teeth on these mid clamps will instead directly engage the top of the rail—this is 
acceptable). The mid clamps will keep the modules bonded to the rail, which is bonded to the equipment 
grounding conductor (EGC) and in turn the grounding electrode conductor (GEC). Connect an appropriate 
extension cable between the modules on each “side” of the “hole” in the circuit left by the removed 
target module.       

9. After replacing or servicing the target module, reassemble the row according to the instructions in this guide.  

Important! When reinstalling a removed module, shift its original location slightly (min. 1/16″ [1.6 mm]) 
relative to its original installed position and in the direction perpendicular to the rail before retightening the 
mid clamps and end clamps.  
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Fig. B1  
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Fig. B2     
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Fig. B3   
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Appendix C: Conductor Selection 
Before viewing the tables in this appendix, note that manual calculations may be required for: 

• other temperatures 

• longer distances 

• voltage-drop calculations that are more conservative  

• other conductors 

• greater conduit fill  

• terminal temperatures other than 60°C  

Tables and correction factors are from the 2011 NEC.    

Conductor sizes in the following table are based on the ambient temperature shown in the blue table header. 
Temperature correction factors used are for 194°F (90°C) conductors and 140°F (60°C) terminals, with no more than 
three current-carrying conductors in the cable or raceway. Maximum current, nominal voltage and acceptable range 
of voltage drop are shown as well.       
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Voltage drops in this table are based on an ambient temperature of 75°C (167°F) with conductors in NM cable or 
PVC conduit.        
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Appendix D: Certificates  

This appendix contains copies of the certifications SunPower has received for the Equinox system components: 

• Microinverter – Rapid Shutdown           

• AC module – Type D and Type C         

• AC extension cable  

• InvisiMount system   

• InvisiMount end clamp     

• PVS5x    

In addition to the certificates included in this appendix, the following links provide additional information:   

Microinverter  
and  

Rapid Shutdown 
 

 

 

http://database.ul.com/QIJW2.E479127      

AC Module http://database.ul.com/QHYZ.E478330 

AC Cable and Connector http://database.ul.com/QHZS2.E478711  

InvisiMount  http://database.ul.com/QIMS.E466981  

 

 

 

 

 

 

 

 

 

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=QIJW2.E479127&ccnshorttitle=Photovoltaic+Rapid+Shutdown+System+Equipment+-+Component&objid=1086244548&cfgid=1073741824&version=versionless&parent_id=1084689391&sequence=1
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=QHYZ.E478330&ccnshorttitle=AC+Modules+and+Photovoltaic+Modules+with+Integrated+Electronics&objid=1085170433&cfgid=1073741824&version=versionless&parent_id=1073991975&sequence=1
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=QHZS2.E478711&ccnshorttitle=Distributed+Generation+Wiring+Systems+and+Harnesses+-+Component&objid=1085171320&cfgid=1073741824&version=versionless&parent_id=1082056026&sequence=1
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=QIMS.E466981&ccnshorttitle=Mounting+Systems,+Mounting+Devices,+Clamping+Devices+and+Ground+Lugs+for+Use+with+Photovoltaic+Modules+and+Panels&objid=1084270993&cfgid=1073741824&version=versionless&parent_id=1081534547&sequence=1
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D.1   Microinverter Revision E: Rapid Shutdown         
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Document #518101 RevD                                                                                             75                                                                                                      SunPower Proprietary  
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D.2   Microinverter Revision D: Rapid Shutdown     
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D.3   Microinverter Revision C: Rapid Shutdown  
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D.4   Microinverter First Revision: Rapid Shutdown    
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D.5   Type D AC Module      
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D.6   Type C AC Module      
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D.7   AC Extension Cable 
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D.8   InvisiMount System  
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D.9   InvisiMount End Clamp     
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D.10   PVS5x    
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Appendix E: Quick Start Guide – AC Module Cable 
Selection 

This page is intentionally blank.     
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Appendix F: Technical Specifications 

F.1   Type C AC Module Ratings    

F.1.1 X22-360-C-AC 
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F.1.2 X21-345-C-AC and X21-335-C-AC  
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F.1.3 X21-335-BLK-C-AC and X20-327-BLK-C-AC 
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F.1.4 X20-327-C-AC 

                             

 

 

 

 



 

Document #518101 RevD                                                                                             102                                                                                                      SunPower Proprietary  

F.1.5 E20-327-C-AC and E19-320-BLK-C-AC 
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F.2  Type D AC Module Ratings  

F.2.1 X22-370-D-AC and X22-360-D-AC 
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F.2.2 X21-345-D-AC, X21-335-D-AC, and X20-327-D-AC  
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F.2.3 X21-350-D-AC, X21-335-BLK-D-AC, and X20-327-BLK-D-AC 
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F.2.4 E20-327-D-AC and E19-320-D-AC 
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F.3  PVS5x   
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F.4  InvisiMount™    
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F.5  Grid Support, Utility Interactive Inverters, and 
Regulatory Certification for Type C AC Modules   
When the grid's voltage or frequency fluctuates outside of established limits, AC modules must stop producing 
power. These limits vary from country to country and state to state, and often vary within a given state. Variations 
can also occur between commercial and residential sites. The microinverter in Type C AC modules is a pulse-width 
modulation type. This section contains information about SunPower Type C AC modules.           

F.5.1  Grid Profile: IEEE 1547 (2003)   

Parameter 
Levels Times 

Value Units Adjustable Range Value Units Adjustable Range 

Voltage Too 
High 

Level 3 
n/a 

V 

n/a n/a 

Seconds 

n/a 

Voltage Too 
High 

Level 2 
144.0 n/a   0.12 n/a 

Voltage Too 
High 

Level 1 
132.0 132.0–135.0 0.75 0.75–300.0 

Voltage Too 
Low 

Level 1 
106.0 85.0–106.0 1.5 1.5–300.0 

Voltage Too 
Low 

Level 2 
60.0 n/a 0.12 n/a 

Voltage Too 
Low 

Level 3 
n/a n/a n/a n/a 

Frequency 
Too High 
Level 3 

n/a 

Hz 

n/a n/a n/a 

Frequency 
Too High 
Level 2 

n/a n/a n/a n/a 

Frequency 
Too High 
Level 1 

60.5 n/a 0.12 n/a 

Frequency 
Too Low 
Level 1 

59.3 57.0–59.3 0.12  0.12–300.0 

Frequency 
Too Low 
Level 2 

57.0  n/a 0.12 n/a 

Frequency 
Too Low 
Level 3 

n/a n/a n/a n/a 
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F.5.2   Microinverter Ratings      

F.5.2.1  Input Specifications (DC)            

Parameter Value 

Max. continuous input power        333 W       

Max. input voltage 80 V    

MPPT voltage 20–64 V   

Max. input current   6.3 A  

F.5.2.2  Output Specifications (AC)  

Parameter 240 V 208 V 

Max. output fault current and duration  11.9 Apk, 0.31 Arms; 1.2 ms 

Max. continuous output power       320 W      

Nominal output current  1.33 A  1.54 A 

Nominal voltage  240 V 208 V 

Operating voltage    211–264 V  183–229 V  

Nominal frequency          60 Hz   

Operating frequency  59.3–60.5 Hz  

Power factor  > 0.99     

Total harmonic distortion   < 5% 

Max. units per 20 A branch circuit   12 10 (two pole) 

 

 



 

Document #518101 RevD                                                                                             111                                                                                                      SunPower Proprietary  

F.5.2.3  Efficiency    

Parameter 240 V 208 V 

Peak inverter efficiency      96.4%  96.1% 

CEC weighted efficiency 96%  

Nominal MPP tracking  > 99.5%   

Nighttime power consumption (tare)  < 65 mW  

 

F.6  Grid Support, Utility Interactive Inverters, and 
Regulatory Certification for Type D AC Modules                
Distributed energy resources (DER) such as SunPower Type D AC modules must provide functionality that both 
supports and helps to stabilize the grid. SunPower Type D AC modules are UL tested and certified to UL 1741-SA 
Standard per CA Rule 21 Phase 1 SRD, are factory set to the IEEE 1547a-2014 grid profile, and provide this 
functionality. The microinverter in Type D AC modules is a pulse-width modulation type.  

This section contains information about SunPower Type D AC modules.          

F.6.1  Default Factory Settings for Type D AC Modules: IEEE 1547a-2014 Grid 
Profile   
These are the default settings that should be used in the US with the exception of CA and HI, or any other local 
regions where the local utility specifically requires different settings. Voltage and frequency ride-through 
performance is not specified for settings under this grid profile. 

 Parameter 

Trip Level  Trip Time 

Default     
Value 

Units 
Allowed 

Adjustable 
Range 

Default 
Value 

Units   
Allowed 

Adjustable 
Range 

Voltage Too 
High Level 3 n/a 

 
 

V 

 
 

n/a 

n/a 

 
 

Seconds 

n/a 

Voltage Too 
High Level 2 144 0.16 n/a 

Voltage Too 
High Level 1 132 1 1–13 

Voltage Too 
Low Level 1 105.6 2 2–21 
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 Parameter 

Trip Level  Trip Time 

Default     
Value Units 

Allowed 
Adjustable 

Range 

Default 
Value Units   

Allowed 
Adjustable 

Range 

Voltage Too 
Low Level 2 72 1 1–11 

Voltage Too 
Low Level 3 54 0.16 n/a 

Frequency 
Too High 
Level 3* 

66 

Hz 

0.16 n/a 

Frequency 
Too High 
Level 2 

62 0.16 0.16–10 

Frequency 
Too High 
Level 1 

60.5 2 2–300 

Frequency 
Too Low 
Level 1 

59.5 2 2–300 

Frequency 
Too Low 
Level 2 

57 0.16 0.16–10 

Frequency 
Too Low 
Level 3* 

50 0.16 n/a 

   *Not required but added by SunPower to provide additional protection.       

F.6.2  Legacy Support Settings: IEEE 1547-2003 Grid Profile 
These settings should only be used for legacy support only: the replacement of systems in the field where the local 
utility is using old settings and does not wish system behavior to change. Voltage and frequency ride-through 
performance is not specified for settings under this grid profile.   

  Parameter 

Trip Level Trip Time 

Default  
Value 

Units 
Allowed 

Adjustable 
Range 

Default 
Value 

Units 
Allowed 

Adjustable 
Range 

Voltage Too 
High Level 3  n/a 

V n/a 

n/a 

Seconds n/a 
Voltage Too 
High Level 2 144 0.16 

Voltage Too 
High Level 1 132 1 



 

Document #518101 RevD                                                                                             113                                                                                                      SunPower Proprietary  

  Parameter 

Trip Level Trip Time 

Default  
Value Units 

Allowed 
Adjustable 

Range 

Default 
Value Units 

Allowed 
Adjustable 

Range 

Voltage Too 
Low Level 1 105.6 2 

Voltage Too 
Low Level 2* 72 1 

Voltage Too 
Low Level 3 60 0.16 

Frequency 
Too High 
Level 3* 

66 

Hz 

0.16 

Frequency 
Too High 
Level 2* 

62 0.16 

Frequency 
Too High 
Level 1 

60.5 0.16 

Frequency 
Too Low 
Level 1 

59.3 0.16 

Frequency 
Too Low 
Level 2* 

57 0.16 

Frequency 
Too Low 
Level 3* 

50  0.16 

   *Not required but added by SunPower to provide additional protection.    
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F.6.3  CA Rule 21 Phase 1 Settings for Type D AC Modules          

  Parameter 

Trip Level Trip Time 

Default 
Value  

Units 
Allowed 

Adjustable 
Range  

Default 
Value   

Units 
Allowed 

Adjustable 
Range 

Voltage Too 
High Level 3  n/a 

V 

n/a n/a 

Seconds 
n/a   

 

Voltage Too 
High Level 2 144 n/a 0.16 

Voltage Too 
High Level 1 132 n/a 13 

Voltage Too 
Low Level 1 105.6 n/a 21 

Voltage Too 
Low Level 2 84 n/a 11 

Voltage Too 
Low Level 3 60 n/a 1.5 

Frequency Too 
High Level 3* 66 

Hz 

n/a 0.16 

Frequency Too 
High Level 2 62 62–64 0.16 

Frequency Too 
High Level 1 60.5 60.1–62 300 

Frequency Too 
Low Level 1 58.5 57–59.9 300 

Frequency Too 
Low Level 2 57 53–57 0.16 

Frequency Too 
Low Level 3 50 n/a 0.16 

   *Not required but added by SunPower to provide additional protection.      
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F.6.3.1  CA Rule 21 Phase 1 Ride Through Operation 

Ride Through Region Range Ride Through Time 
(seconds) 

Operating Mode 

Over Voltage Level 1 132–144 V 12 Momentary Cessation* 

Under Voltage Level 1 84–105.6 V 20 Mandatory Operation 

Under Voltage Level 2 60–84 V 10 Mandatory Operation 

Under Voltage Level 3  0–60 V 1 Momentary Cessation* 

Over Frequency Level 1 60.5–62 Hz 299 Mandatory Operation 

Under Frequency Level 1 57–59.9 Hz 299 Mandatory Operation 

  *Momentary Cessation is when the unit ceases to energize its output within 0.16 seconds or less of when the parameter entered the ride                            
    through region.     

 

F.6.4  Reactive Power Capability for Type D AC Modules     
The SunPower Type D AC module also provides additional capabilities to support CA Rule 21. 

IEEE 1547-2003 does not allow for reactive power operation. Instead, fixed power factor operation at unity is 
required. IEEE 1547a-2014 allows for reactive power operation, but the default is unity power factor, and reactive 
power operations are not mandated. 

CA Rule 21 mandates reactive power capability, and has separate requirements based on system size: systems 
larger than 15 kW and systems smaller than 15 kW. SunPower has adopted the requirements for systems larger 
than 15 kW so that there are no limitations in system size when using Type D AC modules. The region of operation 
in which the units must be capable of operating is shown in Fig. F1. Reactive power capability is only required above 
0.20 pu of Active (Real) Power operation. The sloped lines represent limits that correspond to power factor of 0.85.       
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          Fig. F1 

The blue region represents the range in which SunPower’s Type D module (microinverter) is capable of providing 
reactive power.   

F.6.5  Reactive Power Control Accuracy for Type D AC Modules 
SunPower’s ability to control reactive power is specified at  ± 0.14 pu (per unit). Typical performance is much better 
than that, but at full power unity power factor operation, highest efficiency is achieved with an actual power factor 
setpoint of 0.994.  

This setting enables maximizing the energy performance of the system while still maintaining the ability to control 
reactive power. This is within the implied power factor accuracy of ± 0.01 at unity. 
 
 
 
 

F.6.6  Active or Reactive Power Priority for Type D AC Modules 
The Example 1 and Example 2 graphs show ideal operation when the power factor is set to 0.85: 
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                                Example 1 
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                              Example 2 

Example 1 shows the operating curve when reactive power priority is enabled. Example 2 shows the operating curve 
when active power priority is enabled. Active power priority is the mode of operation currently required by CA Rule 
21. As active power increases above 0.20 pu, the inverter will operate along the PF (power factor) = 0.85 line until 
active power reaches 0.85 pu. Further increases in active power will cause the AC module to follow the arc until 
finally active power reaches 1.0 pu and PF = 1.00.  Active power priority is where active power generation has a 
higher priority than reactive power generation. Reactive power priority will prevent the inverter from going above 
0.85 pu active power when PF = 0.85. 

The SunPower Type D AC module is capable of operating in either active or reactive power priority. 
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F.6.7  Fixed Power Factor for Type D AC Modules 
Type D AC modules are capable of fixed power factor operation from 0.85 to 1.00, in both injecting and absorbing 
modes. A power factor setting of −0.951 would be absorbing reactive power with negative VArs at a power factor of 
0.95. Unity power factor (1.00), is the default setting for CA Rule 21. If fixed power factor operating mode is enabled, 
volt/VAr operation is disabled, and vice versa—if volt/VAr operation is enabled, fixed power factor operating mode is 
disabled.    

F.6.8  Volt/VAr Operation for Type D AC Modules        
The volt/VAr operating mode is used to help control voltage excursions within local grid operations. The reactive 
power output of the inverter (VArs) is controlled based upon a piecewise linear curve. Typically when voltage is low, 
injection of VArs will help to raise the voltage; and when voltage is high, absorption of VArs will help to lower the 
voltage. The addition of volt/VAr operation enables greater numbers of distributed generation PV systems to 
contribute to utility grids.     

The curve is defined by four voltage and VAr points, (V1–4, Q1–4), typically defined in per unit (pu) terms (Fig. F2).  

 

Fig. F2 

Output of VArs due to volt/VAr operation is limited by the reactive power capability region. The actual VArs output 
by the unit will be the lesser of the region boundaries and the volt/VAr curve, whichever is lesser in magnitude.1  

                                                      

1Negative power factors are technically not possible, however industry has adopted the practice of   
 using a negative sign to indicate absorbing reactive power and a positive sign to indicate injecting   
 reactive power.  
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F.6.9  Microinverter Ratings for Type D AC Modules   

F.6.9.1  Input Specifications (DC)          

Parameter Value 

Max. continuous input power              333 W       

Max. input voltage 80 V    

MPPT voltage 20–64 V   

Max. input current   6.3 A      

 
F.6.9.2  Output Specifications (AC) per (factory default) IEEE 1547a-2014        

Parameter 240 V 208 V Wye 

Max. output fault current and duration  11.9 Apk, 0.31 Arms; 1.2 ms     

Max. continuous output power    320 W       

Nominal output current    1.33 A 1.54 A 

Nominal voltage    240 V 208 V 

Operating voltage    211–264 V 183–229 V  

Nominal frequency   60 Hz   

Operating frequency   59.5–60.5 Hz  

Power factor    > 0.99     

Total harmonic distortion     < 5% 

Max. units per 20 A branch circuit     12 10 (two pole) 
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F.6.9.3  Efficiency           

Parameter 240 V 208 V 

Peak inverter efficiency         96.4% 96.3% 

CEC weighted efficiency 96% 95.5% 

MPPT tracking efficiency    > 99.7% 

Nighttime tare loss    ≤ 0.10 W 
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Appendix G: AC Module 3-Line Drawing Example      
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Appendix H: Install Rail-Mounted Junction Box 

If you decide to use the rail-mounted J-box (RMJ), install it before you install modules.      

Important! Only glands and fittings that have gaskets and that are suitable for wet locations may be used. 

1. Determine the location for the RMJ. You can mount the RMJ “above” or “below” the rail but the box itself must be 
between the rails (Fig. H1).    

 
Fig. H1 

2. According to your wire management strategy, determine, mark, and drill out the necessary entry locations on the 
sides of RMJ (do not drill the cover).   

Note: SunPower provides 1/2” cable glands; the maximum conduit size is 1″.    

3. Drill a weep hole (min. 1/8″; max. 1/4″) in the RMJ at what will be its its lowest point in its installed position.  

4. Install glands or conduit fittings in the RMJ. If you’re using a provided cable gland, torque its locknut to 4.5 N-m 
(40 +5/−0 in-lb). Do not mount conduit or glands to the box cover.    

5. Fit the RMJ lip into the top channel of the rail (Fig. H2), and then tilt the RMJ downward until both of its tabs click 
around and fully engage the rail (Fig. H3). 

        
   Fig. H2                                                    Fig. H3    

6. Manually squeeze each tab upward to verify full engagement (Fig. H4). 
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Fig. H4     

7. Remove the RMJ cover and insert the cable ends. For the provided glands, torque sealing nuts to 7.9 N-m (70 in-
lb).        

8. Complete the routing and installation of any conduit and wiring (Fig. H5; example only):    

  
Fig. H5 

9. Fit the cover on the RMJ and use the #2 square-drive screwdriver to torque each of the four cover screws to 16 
in-lb (1.8 N-m).      
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Appendix J: Install Rooftop Transition Flashing    
Important! The rooftop transition flashing is compatible with composition shingle roof types only. 

Decide on the position of the installed flashing with respect to your array. Install the flashing only at a location that 
is both between the rafters and within the array perimeter, such that it will be underneath and fully concealed by the 
array when the array is complete.       

1. After you have selected the location for the flashing, position the flashing on the roof as follows: 

• With its ROOF RIDGE arrow toward the peak.           

• Such that its lower alignment marks are positioned at (or a maximum of 1″ [2.5 cm] above) the bottom edge 
of the second of the two affected shingle courses at your chosen location (Fig. J1).   

• Such that the left and right edges of the flashing are perpendicular to the shingle courses.      

 
Fig. J1  

2. Keeping the flashing in position, trace its perimeter onto the shingles, and mark the flashing’s alignment marks 
on the shingles as well.    

3. Remove the flashing and use a straight edge to trace the lines between the alignment marks onto the shingles 
(Fig. J2).  

   
Fig. J2      
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4. Using a roofing bar, gently separate the two courses of affected shingles from underlying layers in the marked 
region, while leaving the shingles in place. 
 

5. Cut and remove one layer of shingle material in the crosshatched area (Fig. J3 and Fig. J4).  

Important! DO NOT REMOVE ANY SHINGLE MATERIAL FROM ANY COURSES THAT EXTEND BELOW THE  
BOTTOM OF THE FLASHING, EVEN IF THAT MATERIAL IS INSIDE THE BOX. DO NOT CUT THROUGH THE ROOF 
MOISTURE BARRIER EXCEPT FOR THE TRANSITION HOLE INTO THE ATTIC OR BUILDING SPACE.   
 

 
Fig. J3 

   
Fig. J4   

6. To test fit, slide the flashing up under the shingle course that will align with the lower edge of the flashing (the 
“middle” course of the three affected courses). If roof nails are in the way, remove them with a roofing bar and 
seal the remaining holes with appropriate sealant for the particular roof type.   
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7. Remove the flashing.       

8. Through the roof surface from which you removed material, drill a single pass-through hole no larger than 2″ (5 
cm), centered E–W, and no less than 4″ (10.2 cm) from the lower edge of the flashing (Fig. J5).      

Important! The lowermost point of the hole must be a minimum of 4″ (10.2 cm) from the bottom edge of the 
flashing.     

   
Fig. J5 

9. The flashing comes with three hole locations each marked with a white dot. Allowing for the size of your chosen 
gland, drill the flashing with a step drill tip (or knockout tool) centered on one of the dots (Fig. J6).   

Important! Use only liquid-tight glands with gaskets appropriate for your chosen wire type.     

Note: Use only the three provided drill locations, and do not drill more holes than necessary.       

 
Fig. J6     

10. Install and torque the gland and back nut as per the manufacturer guidance (Fig. J7 and Fig. J8).  
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Fig. J7                                                                          Fig. J8  

Important! UF-B wire is used in this example because it is Listed for exterior and interior use. SunPower 
recommends that you refer to the applicable NEC edition for your region (some regions adopt editions later than 
others)—as well as consult with your AHJ—before choosing a wiring strategy.      

11. Route and prepare a length of UF-B wire from the service panel entrance to the rooftop. Allow several extra feet 
for final installation.   

12. Insert the cut end of the wire through the roof cutout, leaving sufficient length beyond the roof transition.   

13. From the underside of the flashing, thread the UF-B wire through the gland, and then carefully slide the flashing 
into position (Fig. J9).   

  
Fig. J9                                                                           Fig. J10  

14. Ensuring that you leave enough extra wire length, tighten the gland around the wire per the gland manufacturer 
guidance (Fig. J10).  

Important! Do not loosen the seal at the base of the gland!         

15. Remove the flashing and turn it over, taking care to not disturb the gland. 

16. Apply a single 1/2″ continuous bead of sealant to the underside of the flashing, approximately 1″ (2.5 cm) from its 
perimeter (Fig. J11).    



  

Document #518101 RevD                                                                                          130                                                                                             SunPower Proprietary  

 

Use only 100% silicone roof sealant, such as Henry 884 Tropi-Cool® or equivalent. Ensure that the sealant has not 
exceeded its shelf life and has not exceeded the recommended maximum time-to-use period after opening, as 
defined in the manufacturer guidance.  

 
Fig. J11  

17. Conforming to the exact outline you made previously, fit the flashing back into position while sliding the excess 
wire down into the attic space (Fig. J12).   

 
Fig. J12                                                                      Fig. J13 

18. Lift the middle course of shingles and secure the flashing with one sheet metal screw  (#9-15 1-1/2”); or nail (#12 
ring shank 1-1/4”); on each side of the flashing; 1” (2.5 cm) from the flashing edge.      

19. Apply a liberal cap of sealant on the head of each screw (or nail) (Fig. J13).            

20. Lift the two courses of shingles and apply a horseshoe-shaped bead of sealant on the top surface of the flashing 
(as you did on the bottom of the flashing in Step 16) (Fig. J14).   
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Fig. J14  

21. Press down firmly on the shingles over the flashing outline to properly bond the assembly to the roof surface.  

22. Similar to Step 9, drill the flashing for conduit entry.           

23. Install and torque all conduit fittings as per manufacturer guidance.      

24. Mount conduit as per your array design. Conduit must be rated for the appropriate exposure. Exterior conduit 
and fittings must be rated liquid tight, and installed in an appropriate liquid-tight manner, including gaskets on 
all sealing faces where needed. A coupling can be used to connect interior and exterior raceways through the 
flashing.     

For the flashing side of the conduit run, secure the conduit within 12″ (30.5 cm) of either side (attic side or roof side) 
of the flashing.     
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Appendix K: Attach AC Rail Clips     
The AC rail clips provide optional additional support for the AC cables. Use them as necessary to help keep all wiring 
off of the roof surface. Each AC clip can accommodate only a single AC cable, and should be spaced a maximum of 
24″ (61 cm) apart.       

Note: Attaching rail clips is easiest to do before you mount the modules.             

In addition, always prevent wires from drooping below the lower edge of the rails.  

1. Place the AC cable into the clip channel, position the clip beneath the rail, and then fit the first lip into the side 
channel of the rail (Fig. K1). 

                 
 Fig. K1                                                            Fig. K2 

2. Holding the cable in position within the clip, rotate the clip under and around toward the top of the rail, gently 
pushing the second lip over the top of the rail until it snaps into the top channel of the rail. (You should hear the 
second lip click into the channel.)          

     To remove a clip, simply press down on the first lip to release it from the rail (Fig. K3).     

      
     Fig. K3      
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 Appendix L: Technical Notifications  

L.1  PVS5x Site Wiring Check Procedure, T16008  
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L.2  Installing SunPower AC Modules in High-Noise Environments, T16009   
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L.3   Grounding SunPower Equinox Systems, T16013  
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L.4  Rapid Shutdown Compliance for SunPower Equinox Type C AC Modules, 
T17002   
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L.5  Field Verification of Type C AC Module IEEE 1547 Utility Interactive Trip 
and Reconnect Functions, T16012     
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L.6  InvisiMount™ and Equinox™ Rail-Mounted J-Box and Rooftop Transition 
Flashing Specifications, T17003  
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L.7   Update Chrome Version for PVS Management App Commissioning, 
T16010 
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L.8  Field Verification of Type D AC Module Trip and Reconnect Functions, 
T17006   
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L.9  Using the PVS5 Management App to Set and Verify the California CPUC 
Rule 21 Grid Profile on Type D AC Modules, T17006  
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L.10  Using the PVS5 Management App to Set and Verify the Xcel Energy of 
Colorado Grid Profile on Type D AC Modules, T17008   
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L.11  Using the PVS5 Management App to Set and Verify United Illuminating 
of Connecticut Grid Profiles on Type D AC Modules, T17010       
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L.12  Using the PVS5 Management App to Set and Verify New York Utility 
(NYSEG, RG&E) Grid Profiles on Type D AC Modules, T17009  
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L.13  PVS Management App Enhanced Functionality for Residential 
Commissioning, T17013  
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L.14  PVS Management App Q2 2017 Updates for Residential Commissioning, 
T17005    
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L.15  Equinox Commissioning Best Practices, T17016   
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Appendix M: PVS5x Installation Instructions and 
Quick Start Guide       
This page is intentionally blank.   
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Appendix N: Consumption Meter CT Installation 
Instructions and Alternate CT Installation 
Configurations 
This page is intentionally blank.     
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Appendix P: Production Meter CT Installation 
Instructions   
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Appendix Q: EnergyLink PVS5x Knockout Template 

This page is intentionally blank.      
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AC cable diameter, 11 

App, PVS Management, 50 

array layout diagram, 58 

arrays 

grounding, 18 

leveling, 31 

removing a module, 62  

attachments 

for rafters, 27 

for roof deck, 27 

for tile roofs, 27 

installing, 29 

bolts, L-foot, 13, 30 

bolts, rail, 30 

bonding. See grounding 

breakers 

location, 47, 53 

main service panel, 24, 25 

sizing, 42 

verifying voltage, 41 

CA Rule 21, 111 

cable clips 

attaching, 32 

placement, 33 

cable ties, 32 

cable, transition, 34 

cantilever 

rail, 9 

span, 27 

card, customer registration, 56 

certifications, 16 

checklist, site, 58 

circuits 

maximum size, 8 

overcurrent protection, 8 

clamps 

end, 11 

ground path, 17 

installing end, 37 

installing mid, 38 

Listings, 20 

removing end, 37 

tools, 10 

torque, 10 

torque values, 16 

clip placement, 33 

clips 

AC cable, 32 

AC connector, 33 

AC rail, 32 

attaching rail, 132 

attaching wire management, 33 

cable, 32 

connector, 33 

metal, 32 

overview of types, 32 

plastic, 33 

rail, 32 
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removing connector, 33 

wire management, 33 

commissioning, 55 

components 

descriptions, 10, 11 

images, 11 

Listed, 17 

conductors 

AC extension cables, 11 

cables, 11 

EGC first make last break, 24 

equipment grounding, 18, 20 

GEC, 18 

grounding AC modules, 21 

grounding electrode, 18 

grounding electrode system, 20 

maximum current, 66 

selecting, 66 

sizing, 66 

voltage drop, 68 

current transformers (CTs), 45, 47 

customer registration card, 56 

DC wire rail clip, 132 

design tool, 26 

device discovery, 52 

devices 

configuring, 50 

discovering, 50 

verifying operation, 54 

devices, definition, 51 

diagrams 

3-line example, 122 

array layout, 58 

consumption CT, 47 

CT wire landing, 48 

disconnects, 23 

grounding, 21 

module placement on rails, 35 

module removal, 62 

PVS5x connection, 45 

spacer placement, 39 

disconnect tool, 11 

disconnects 

connectors as, 13 

viable system, 23 

discovery process, 52 

EGC connection, 18 

end clamps 

definition, 11 

installing, 37 

removing, 37 

EnergyLink 

commissioning, 42 

components, 15 

creating customer account, 56 

installing, 42 

fastener torque, 10 

fire classification, 17 

flashings 

definition, 12 
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installing, 29 

grid profiles, 109 

ground. See grounding 

ground path, 21 

grounding 

AC connector pins, 18 

DC requirements, 18 

module to rail, 17 

neutral bonded to ground, 19 

overview, 17 

path, 21 

premises ground, 18 

rail to rail, 21 

system, 21 

grounding electrode conductor (GEC), 18 

hardware torque, 10 

IEEE 1547, 18, 19 

IEEE 1547 2003 grid profile, 109 

IEEE 1547a-2014, 111 

installation outline, 26 

installer responsibilities, 9 

InvisiMount Span Tables, 9 

J-box 

installing, 35, 124 

rail-mounted, 13 

splicing conductors, 34 

tools, 10 

layout diagram, 58 

L-feet 

definition, 12 

installing, 29 

location on rail, 30 

Listings, 16 

load 

snow, 9 

wind, 9 

materials, 10 

maximums 

cantilever, 9 

circuit size, 8 

conduit size for j-box, 124 

current, 66 

distance between rail clips, 32 

distance between roof attachments, 27 

L-foot spacing, 30 

module overhanging rail, 39 

module to roof distance, 17 

number of modules in circuit, 27 

overcurrent protection, 20 

space between spliced rails, 28 

meters 

configuring, 53 

consumption, 53 

installing consumption CTs, 204 

installing CTs, 47 

installing production CTs, 207 

production, 53 

mid clamps 

definition, 13 

installing, 37, 38 
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module type compatibility, 16 

modules 

compatible, 16 

disconnecting, 19 

installing, 35 

leveling, 31 

preparing, 32 

removing, 19, 62 

spacing between, 27 

surface clearance, 35 

target, 62 

temporary grounding, 62 

ventilation, 35 

NEC 

110.3, 21 

690.41, 19 

690.42, 19 

690.43, 19 

690.45, 20 

690.46, 20 

690.47, 20 

690.48, 21 

690.49, 21 

ground path compliance, 19 

NFPA, 8 

NRTL, 18 

overcurrent protection, 8, 20 

overhang. See cantilever 

PPE, 10 

profiles 

grid, 109 

PV Supervisor. See PVS5 

PVS Management App, 52 

PVS5, 44 

Quick Mount PV, 27 

rail splices 

definition, 14 

installing, 28 

rail-mounted J-box. See J-box 

rails 

cutting, 38 

definition, 13 

ground path, 28 

joining, 28 

module capacities, 27 

side channel, 29 

spliced, 27 

rapid shutdown, 8, 17 

reactive power, 115 

removing modules, 62 

roof pitch, 17 

row-to-row spacers, 39 

Rule 21, 111 

safety 

module, 8, 36 

site, 8 

screws, splice, 14 

shutdown, rapid, 8, 17 

spacers, row-to-row, 39 

span 
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Design Tool, 26 

maximum, 27 

roof attachment, 27 

spliced rail, 27 

splices 

definition, 14 

installing, 28 

standoffs. See attachments 

stickers 

AC module array layout, 58 

microinverter, 56 

module, 58 

PVS5x, 59 

SunModo, 27 

SunPower Design Tool, 9, 27 

SunPower Monitoring System (SMS), 42 

system components, 10, 11 

system scope, 7 

tables, conductor sizing, 66 

ties 

cable, 32 

zip, 32 

tools 

module disconnect, 11 

required, 10 

roof attachment, 10 

SunPower Design, 26 

transition wiring, 34 

torque values 

components, 11 

end clamps, 16 

L-feet, 31 

mid clamps, 16 

rail nuts, 16 

roof attachments, 16 

splice screws, 16 

torque wrench, 11 

transition box, wiring, 34 

transition cable 

preparing, 34 

wiring, 34 

UL 

1741, 18 

2703, 47, 48 

warnings, general, 9 

wire management, 32 

wires 

attaching ground, 31 

ground, 19 

neutral, 19 

zip ties, 32 

 

 

 

 

 



 

Document #518101 RevD                                                                                                     215                                                                                                      SunPower Proprietary  

SUNPOWER™, the SUNPOWER logo, Equinox™, and InvisiMount™ are trademarks or registered trademarks of SunPower Corporation.          

©2018 SunPower Corporation. All rights reserved. Specifications included in this document are subject to change without notice.     


	1.0   Overview and Scope
	1.1 Safety and Warnings for Type C and Type D AC Modules
	1.1.1 Site Safety
	1.1.2 General Warnings

	1.2 Installer Responsibilities
	1.3 Tools, Equipment, Components, and Torque Values
	1.3.1 Tools
	1.3.2 Equipment
	1.3.3 Components
	1.3.4 EnergyLink Monitoring Components
	1.3.5  Torque Values


	1.4 Listings, Classification, and FCC and IC Compliance
	1.4.1 Fire Classification
	1.4.2 FCC and IC Compliance

	1.5 Rapid Shutdown, System Grounding, NEC Compliance, Ground Path, and Disconnects
	1.5.1 Rapid Shutdown
	1.5.2 System Grounding
	1.5.3 NEC Compliance
	1.5.4 Ground Path
	1.5.5 Disconnects
	Applicable NEC context for AHJs evaluating a roof-mounted AC module array
	SunPower Equinox fully complies with NEC disconnect requirements
	How does SunPower Equinox comply with 690.15(A)(2)?
	How do the Equinox AC module connectors comply with 690.17(E) Exception?
	How do Equinox AC modules comply with 690.15(A)(3)?
	Summary


	1.6 Pre-Installation Checklist
	1.7 Installation Outline
	1.8 Install InvisiMount and AC Modules
	1.8.1 Attachment Span and Rail Cantilever
	1.8.2 Module Spacing
	1.8.3 Join Rails
	1.8.4  Install Flashings, Roof Attachments, and Rails

	1.9 Prepare AC Modules and Transition Cable
	1.9.1 AC Module Clips Overview
	1.9.2 Prepare All Modules
	1.9.2.1 Prepare and Wire the Transition Cable

	1.9.3 Install Modules
	1.9.4 Verify Voltage

	2.0  Install and Commission EnergyLink with PVS5x
	2.1   Safety, Compliance, and Certification
	2.1.1   Safety Instructions
	2.1.2  FCC Compliance
	2.1.3   Safety Certification

	2.2  Install PVS5x
	2.2.1   Overview
	2.2.2   Kit Contents
	2.2.3   System Connection
	2.2.4   Mount PVS5x
	2.2.5   Wire PVS5x Power
	2.2.6   Install and Wire Consumption CTs
	2.2.7   Verify CT Voltage Phases
	2.2.8   Connect System Communication
	2.2.9    Connect PVS5x to the Internet

	2.3   Commission with PVS Management App
	2.3.1   Connect to PVS Management App
	2.3.2   Set Up Communication
	2.3.3   Check Firmware
	2.3.4   Discover Devices
	2.3.5   Configure Devices
	Configure AC Modules
	Configure Meters

	2.3.6   Verify Device Operation
	2.3.7   Commission Devices

	2.4   Create EnergyLink Home Account for Customer Monitoring
	2.5   Replace PVS5x Enclosure Cover

	Appendix A: System and Site Checklist and Array Layout Diagram
	A.1  Complete SunPower System and Site Checklist and Create Array Layout Diagram

	Appendix C: Conductor Selection
	Appendix D: Certificates
	D.1   Microinverter Revision E: Rapid Shutdown
	D.2   Microinverter Revision D: Rapid Shutdown
	D.3   Microinverter Revision C: Rapid Shutdown
	D.4   Microinverter First Revision: Rapid Shutdown
	D.5   Type D AC Module
	D.6   Type C AC Module
	D.7   AC Extension Cable
	D.8   InvisiMount System
	D.9   InvisiMount End Clamp
	D.10   PVS5x

	Appendix E: Quick Start Guide – AC Module Cable Selection
	Appendix F: Technical Specifications
	F.1   Type C AC Module Ratings
	F.1.1 X22-360-C-AC
	F.1.2 X21-345-C-AC and X21-335-C-AC
	F.1.3 X21-335-BLK-C-AC and X20-327-BLK-C-AC
	F.1.4 X20-327-C-AC
	F.1.5 E20-327-C-AC and E19-320-BLK-C-AC

	F.2  Type D AC Module Ratings
	F.2.1 X22-370-D-AC and X22-360-D-AC
	F.2.2 X21-345-D-AC, X21-335-D-AC, and X20-327-D-AC
	F.2.3 X21-350-D-AC, X21-335-BLK-D-AC, and X20-327-BLK-D-AC
	F.2.4 E20-327-D-AC and E19-320-D-AC

	F.3  PVS5x
	F.4  InvisiMount™
	F.5  Grid Support, Utility Interactive Inverters, and Regulatory Certification for Type C AC Modules
	F.5.1  Grid Profile: IEEE 1547 (2003)
	F.5.2   Microinverter Ratings
	F.5.2.1  Input Specifications (DC)
	F.5.2.2  Output Specifications (AC)
	F.5.2.3  Efficiency


	F.6  Grid Support, Utility Interactive Inverters, and Regulatory Certification for Type D AC Modules
	F.6.1  Default Factory Settings for Type D AC Modules: IEEE 1547a-2014 Grid Profile
	F.6.2  Legacy Support Settings: IEEE 1547-2003 Grid Profile
	F.6.3  CA Rule 21 Phase 1 Settings for Type D AC Modules
	F.6.3.1  CA Rule 21 Phase 1 Ride Through Operation

	F.6.4  Reactive Power Capability for Type D AC Modules
	F.6.5  Reactive Power Control Accuracy for Type D AC Modules
	F.6.6  Active or Reactive Power Priority for Type D AC Modules
	F.6.7  Fixed Power Factor for Type D AC Modules
	F.6.8  Volt/VAr Operation for Type D AC Modules
	F.6.9  Microinverter Ratings for Type D AC Modules
	F.6.9.1  Input Specifications (DC)
	F.6.9.2  Output Specifications (AC) per (factory default) IEEE 1547a-2014
	F.6.9.3  Efficiency



	Appendix G: AC Module 3-Line Drawing Example
	Appendix H: Install Rail-Mounted Junction Box
	Appendix J: Install Rooftop Transition Flashing
	Appendix K: Attach AC Rail Clips
	Appendix L: Technical Notifications
	L.1  PVS5x Site Wiring Check Procedure, T16008
	L.2  Installing SunPower AC Modules in High-Noise Environments, T16009
	L.3   Grounding SunPower Equinox Systems, T16013
	L.4  Rapid Shutdown Compliance for SunPower Equinox Type C AC Modules, T17002
	L.5  Field Verification of Type C AC Module IEEE 1547 Utility Interactive Trip and Reconnect Functions, T16012
	L.6  InvisiMount™ and Equinox™ Rail-Mounted J-Box and Rooftop Transition Flashing Specifications, T17003
	L.7   Update Chrome Version for PVS Management App Commissioning, T16010
	L.8  Field Verification of Type D AC Module Trip and Reconnect Functions, T17006
	L.9  Using the PVS5 Management App to Set and Verify the California CPUC Rule 21 Grid Profile on Type D AC Modules, T17006
	L.10  Using the PVS5 Management App to Set and Verify the Xcel Energy of Colorado Grid Profile on Type D AC Modules, T17008
	L.11  Using the PVS5 Management App to Set and Verify United Illuminating of Connecticut Grid Profiles on Type D AC Modules, T17010
	L.12  Using the PVS5 Management App to Set and Verify New York Utility (NYSEG, RG&E) Grid Profiles on Type D AC Modules, T17009
	L.13  PVS Management App Enhanced Functionality for Residential Commissioning, T17013
	L.14  PVS Management App Q2 2017 Updates for Residential Commissioning, T17005
	L.15  Equinox Commissioning Best Practices, T17016

	Appendix M: PVS5x Installation Instructions and Quick Start Guide
	Appendix N: Consumption Meter CT Installation Instructions and Alternate CT Installation Configurations
	Appendix P: Production Meter CT Installation Instructions
	Appendix Q: EnergyLink PVS5x Knockout Template

