
I N S TA L L AT I O N  M A N U A L
R A I L  BAS E D  A P P L I CAT I O N S  FO R  T I L E  R O O F S

Z S  S P A N



N OT I C E S
This manual contains safety, installation, configuration and troubleshooting instructions for Tesla Zep Compatible™ 
Systems (ZS) products. Tesla recommends that you save this manual in a readily accessible location, should any 
questions arise.

Tesla ZS Span is UL 2703 Listed for Bonding.

Tesla ZS Span has a IEC/UL 61730 Class “A” Fire Rating when installed on steep slope roofs using modules from any 
manufacturer certified as “Type 1” or “Type 2.”

Tesla ZS Span is to be mounted over a fire resistant roof covering rated for the application.

This system should be periodically re-inspected by qualified service technicians. In the event any components or fasteners 
are found to be loose, they should be re-tightened to manufacturer’s specifications. Any components showing signs of 
corrosion that compromise safety or function shall be replaced immediately.

Tesla ZS Span may only be used to ground and mount Zep Compatible™ PV modules.

All Tesla Zep Compatible™ modules comply with IEC/UL 61730 and have been evaluated for grounding and mounting in 
compliance with the included instructions. Zep Compatible™ modules are identified by the Zep Solar logo on their label.

Tesla Zep Compatible™ components are only suitable for PV modules with a series fuse rating of 20 Amps or less.

C O N TAC T  I N F O R M AT I O N
E N E R GY  T E C H N I CA L  P U B L I CAT I O N S
EnergyTechPubs@tesla.com

T E S L A ,  I N C
3500 Deer Creek Road 
Palo Alto, CA 94304 U.S.A.

D I S C L A I M E R  O F  L I A B I L I T Y
Tesla Incorporated (“Tesla”) and its subsidiaries are not liable for any damages caused by failure to follow the instructions 
and guidelines found in this manual, or from inappropriate use or maintenance of PV modules. This includes, without 
limitation, any damages, losses, and expenses caused by non-observance of the instructions of this manual, as well as 
damages, losses, and expenses caused by, or in connection with, products of other manufacturers.
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I M P O R TA N T  S A F E T Y  I N S T R U C T I O N S

WA R N I NG : Read and understand all instructions before you install, wire, operate, or maintain a PV system.  
Failure to read and comply with any of the limitations noted herein can result in property damage, serious bodily injury, or 
death. The installer assumes the risk of all injury that might occur during installation, including, without limitation, the risk 
of electric shock.

•	 Always use qualified personnel for installation.

•	 Always follow PV module manufacturer safety precautions, installation instructions, and operating guidelines..

•	 Always abide by local, regional, and national statutory regulations when installing the system, and obtain a  building 
permit if necessary.

•	 Always use equipment, connectors, and wiring suitable for solar electric systems.

•	 Always use fall protection when working from heights of 6 feet (183 cm) or above. Follow Occupational Safety and 
Health Act (OSHA) or local governing safety regulations regarding Fall Protection.

•	 Always use insulated tools that are approved for working on electrical installations.

•	 Always wear suitable personal protection equipment (PPE) to prevent the risk of personal injury, such as fall hazards 
or electrical hazards.

•	 Always exercise caution when transporting and installing PV modules.

•	 Always wear non-slip gloves when carrying PV modules.

•	 DO NOT wear metallic rings, watchbands, earrings, nose rings, lip rings, or other metallic objects while installing or 
troubleshooting PV systems.

•	 DO NOT contact or touch electrically charged, accessible live parts of PV modules, such as terminals.

•	 DO NOT touch the PV module unnecessarily during installation.

•	 DO NOT attempt to make an electrical connection with wet, soiled, or otherwise faulty connectors.

•	 DO NOT use a PV Module with broken glass or torn backsheet.

•	 DO NOT open electrical connections or unplug connectors while the circuit is under load.

•	 DO NOT allow children or unauthorized persons near the installation.
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ZS Span is an integrated roof mounting solution for installing PV arrays on tile roofs. 

ZS Span offers the following benefits: rapid installation, reduced roof penetrations, reduced parts count, low system 
weight, precision alignment, enhanced aesthetics, resistance to theft, redundant auto-grounding hardware and more.

I N T R O D U C T I O N  TO  Z S  S PA N
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R O C K I T:  K E Y  A N D  TO N G U E

The Rockit is a feature common to many Zep Compatible™ 
hardware designs. The Key and Tongue refers to the “front” 
and “back” side of the Rockit. The Key side inserts into the 
Zep Groove, similar to inserting a key into a lock. On the 
other side, the Zep Groove allows PV modules to “drop in” 
easily onto the Tongue of the Rockit.

Key Tongue

T E S L A  ZS  M O U N T I N G  S O LU T I O N S

Tesla ZS mounting solutions are based on the Zep Groove, a patented module frame profile designed to mate easily 
and precisely with Tesla ZS components, creating a simultaneous structural and electrical bond with simple drop-in and 
precision quarter-turn connections. Zep Compatible™ PV modules are certified by Tesla to work exclusively with  
ZS mounting hardware.

M O D U L E  D R O P - I N

Tesla Zep Compatible™  modules are typically dropped in with a downward rotation, as shown. The module’s downward 
rotation creates forced interference with the Zep Groove of the module frame, cutting through the anodized frame to 
create an electrical bond.

Zep Compatible PV Module Zep Groove
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PA RT D E S C R I P T I O N PA RT  #

ZS  S PA N  CO M P O N E N TS

Spanner Bar Provides an attachment point between 
Cam Foot V2 and Spanner Clamp V2.

Listed to UL 2703

Part #850-1627

Splice Assembly Kit, 
Span

Provides attachment between adjacent 
Spanner Bar rails.

Listed to UL 2703

Part # 850-1625

Spanner Clamp V2 Provides an attachment point between 
Spanner Bar and Might Hook V2.

Listed to UL 2703

Part # 850-1554

Mighty Hook V2 Provides an attachment point between 
the roof deck and Spanner Clamp V2.

Listed to UL 2703 and UL 2582 for 
Wind Driven Rain

Part # 850-1461

C O R E  C O M P O N E N T S
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C O R E  C O M P O N E N T S

PA RT D E S C R I P T I O N PA RT  #

G R O U N D I N G  A N D  BO N D I N G  CO M P O N E N TS

Cam Foot V2 Secures PV Modules to the Spanner 
Bar and enables fine-tuned leveling.

Listed to UL 2703

Part #850-1564

Interlock Provides structural and electrical 
bonding between PV modules within 
each sub-array.

Listed to UL 2703

Part #850-1388 or  
Part #850-1613

Hybrid Interlock Provides structural and electrical bond-
ing.
Listed to UL 2703

Part #850-1281

Ground Zep Provides a single point for grounding a 
PV array.

Listed to UL 467 and UL 2703

Part #850-1511
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PA RT D E S C R I P T I O N PA RT  #

A R R AY  S K I RT  CO M P O N E N TS

Array Skirt The Array Skirt serves as an aesthetic 
feature for the front 
of the PV array. 
 
Listed to UL 2703

Part #850-1608

Grip The Grip provides structural support to 
the Array Skirt.

Listed to UL 2703

Part #850-1606

Corner Cap The Corner Cap conceals hardware for 
an aesthetic appearance on the corners 
of the array. 

(Outside) Part #850-1642
(Inside) Part #850-1641

Double Key  
Zep Assembly

The Double Key Zep assembly is used 
to install the array skirt to the side of the 
array.

Listed to UL 2703

Part #850-1639

C O R E  C O M P O N E N T S
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C O R E  C O M P O N E N T S

PA RT D E S C R I P T I O N PA RT  #

W I R E  M A N AG E M E N T  CO M P O N E N TS

DC Wire Clip Secures up to 3 conductors underneath 
a Tesla Zep Compatible™  PV array.

Listed to UL 1565

Part #850-1509

Home Run Wire Clip Secures up to 5 conductors underneath 
a Tesla Zep Compatible™  PV array.

Listed to UL 1565

Part #850-1510
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1 . 	 M A R K  O U T  A R R AY  P E R I M ET E R
Locate the outside edges of the array. Mark array perimeter according to module dimension + 1/2 inch. 

2 . 	LO CAT E  F I R ST  R A F T E R  A N D  T I L E
To mark roof attachment points, start by finding the first available rafter within the mounting area. Working up the rafter, 
choose and mark the first tile to be removed. It is best not to select a tile at the very edge of the array, and to fully utilize 
allowable Spanner Bar cantilever.

3 . 	E -W  S PA N
Work across to select rafters based on allowable East-West span. Mark corresponding tiles above.

4 . 	N - S  S PA N 
Work up selected rafters and mark tiles according to allowable North-South span.

5 . 	M A R K  A R R AY  S K I RT  I N T E RVA L S
Mark intervals for Array Skirt sections (custom matched for each module type and orientation) to identify Cam Foot/
Interlock conflicts and lay out module gaps. Array can shift over attachment points if needed. Do not exceed cantilever 
allowance.

S T E P  1 :  A R R AY  L AYO U T

4

1

3

5
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S T E P  2 :  I N S TA L L  M I G H T Y  H O O K  V 2

1 . 	 R E M OV E  I D E N T I F I E D  R O O F  T I L E
Preserve tiles for later re-installation. (Roof sheathing not shown).

2 . 	D R I L L  2  P I LOT  H O L E S 
Using a 3/16” bit, drill pilot holes (x2) into the center of the rafter. 

3 . 	I N STA L L  M I G H T Y  H O O K
Install Mighty Hook through a rafter using two lag screws (2A). Minimum rafter penetration for lag screw is 2.5” (2B).

The Mighty Hook can be shifted off-center (2C). 

2.5”

1

2B
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The hook portion of the Mighty Hook can be shifted as well (2D). Some Tile Hooks allow adjustment of the hook depth. 

For extreme off-center placement, roof sheathing and additional deck screws are required. Use four additional #10 Deck 
Screws (2E) when attaching Lags within 1” of outer edge of slots on one side.

4 . 	R E - I N STA L L  R O O F  T I L E S
Tiles may require grinding in order to fit flush.

Edge Hole Attachment -  
Use Deck Screws

2E
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1 module
1x Spanner Bar (2) 1x Spanner Bar 3x Spanner Bar 4x Spanner Bar (1) 4x Spanner Bar (2) 3x Spanner Bar

(1) 1x Spanner Bar

2 modules 3 modules 4 modules 5 modules 6 modules

S T E P  3 :  I N S TA L L  S P L I C E  A S S E M B LY  K I T

1 . 	 D ET E R M I N E  S PA N N E R  BA R  L E N GT H S
The Spanner Bar is offered in pre-cut lengths based on module width dimension. Assemble Spanner Bars into the final 
lengths required for the array design. Do not cut Spanner Bars. Use proper Spanner Bar lengths to build the array.  Avoid 
over-splicing. 
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2 . 	 I N STA L L  S P L I C E  ASS E M B LY  K I T  ( I F  N E E D E D) 

Use the Splice Assembly Kit (2A) to connect Spanner Bars. Press Spanner Bars together to ensure minimal gap (2B). Use 
Alignment Marks to properly position the Splice Assembly Kit over the Spanner Bar joint of two Spanner Bars (2C).

Spanner Bar Joint2B
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S T E P  4 :  I N S TA L L  C A M  F O OT

1 . 	 I N S E RT  T H E  CA M  FO OT  V 2  BAS E  I N TO  T H E  S PA N N E R  BA R  C H A N N E L
Attach first row of Cam Feet 1/2” from Spanner Bar edge, measuring from the front of the Cam Foot threaded stud (toler-
ance window is 1/4” to 3/4”). The Key side of the Cam Foot Rockit should face outwards, towards the perimeter of the 
array. Tongue side of Rockit should face inwards, towards the field of the array. 
TIP: This measurement can be easily obtained via the flat tool indentation.

2 . 	LO C K  CA M  FO OT  U S I N G  T H E  F L AT  TO O L
Lock the Cam Foot (Rockit) into the Spanner Bar by rotating the base 100 degrees using the Flat Tool. 
TIP: Insert the “jig” side of the flat tool into the Spanner Bar. 

Unlocked Cam Foot Locked Cam Foot with rotated base

1

2
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1 . 	 S L I D E  T H E  S PA N N E R  C L A M P  O N TO  T H E  S PA N N E R  BA R
The Spanner Clamp orientation is determined by tile type. 

S T E P  5 :  I N S TA L L  S PA N N E R  C L A M P

2 . 	FAST E N  S PA N N E R  C L A M P  TO  M I G H T Y  H O O K 
Use an impact to secure the Spanner Clamp onto the Mighty Hook with Carriage Bolt and Flange Nut. 

Flat Tile W and S-Tile

Flat Tile W and S-Tile
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3 . 	M O U N T  O U T E R  S PA N N E R  S E C T I O N S  O N  M I G H T Y  H O O K

4 . 	M O U N T  I N N E R  S PA N N E R  S E C T I O N S  O N  M I G H T Y  H O O K
Use String Line to Align Middle Spanner Bars and Cam Feet. Place string line on front side, just below the Rockit, on the 
two outermost Cam Feet. Slide middle Spanner Bars into position until Cam Feet threaded studs meet string line.  
Secure Middle Spanner Bars and Align Cam Feet. Visually check that Spanner Bars are level, and not tilted.

5 . 	L E V E L  CA M  F E ET  R O C K I TS  TO  ST R I N G  L I N E
Spin the Rockit to adjust Cam Foot height up or down within the allowable range (0.75”).

3

3

4

4

4
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S T E P  6 :  I N S TA L L  A R R AY  S K I R T

1 . 	 R O C K  I N  A R R AY  S K I RT
The first Array Skirt (1A) should be installed at the front of the system, starting with the Rockits that are closest together. 
Set the Array Skirt on the Rockit and rock down (1B), making sure to fully engage with the Key side of the Rockit. The 
Array Skirt should press flush against the Rockit (1C). Rock in the second Array Skirt, aligning it to be flush against the 
first Array Skirt.

Array Skirt

Rockit

Set the Array Skirt on the Rockit and rock down

Fully engage with the Key side of the Rockit

Rockit

The first-row Array Skirt serves multiple functions:  As a templating tool, the Array Skirt is used to mark the outside edges 
of the array, verify or establish cantilevers, identify potential Interlock and Cam Foot conflicts, and ensure that the first row 
or column of modules is straight and level. As an aesthetic feature, the Array Skirt conceals module hardware for a more 
finished appearance. If desired, the Array Skirt can be removed after installation is complete - or, alternatively, the installer 
can add finishing touches including End Caps or Corner Caps.

1A

1B

1C
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2 . 	 I N STA L L  I N T E R LO C KS
Place and center an Interlock over the seam of the two Array Skirts, using timing marks as shown (2A). Use the Zep Tool 
to rotate Interlock Zeps from Position 1 to Position 3 (2B). The outside edge of the Array Skirt should line up with the array 
perimeter. Complete the Skirt by installing additional Array Skirts with Interlocks.

Center the Interlock at the Array Skirt seam, using timing marks.

Rotate Interlock Zeps from Position 1 to Position 3.

90°
LO C K E D

Array SkirtArray Skirt

Seam
Interlock 
Zep

Zep 
Tool

2B
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3 . 	I N STA L L  G R I P S
To fully secure the Array Skirt, a Grip is fitted around the Rockit of every first-row Cam Foot. Insert Grip into Grip Slot on 
underside of Array Skirt. (3A). Grips are installed to the RIGHT of the Rockit. Rotate Grip parallel with the Rockit until it 
clicks into place (3B). Slide the Grip into position around the Rockit and threaded stud of the Cam Foot (3C).

Slide the Grip until it clicks into the Rockit

Grip

Rockit

Array Skirt

Rotate Grip until it clicks into place

Array Skirt

Rockit

Grip

Insert Grip on underside of Array Skirt

Array Skirt Rockit

Grip

Grip
Array Skirt

Rockit
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1 . 	 D R O P  I N  F I R ST  M O D U L E
Position the first module on the tongue side of the front row Cam Feet (1A). Rotate module downward almost flat, while 
pushing module onto tongues of Cam Feet and Interlocks (1B). Frame engages at 15 degrees. If needed, lift module up 
slightly, and apply force towards Cam Feet to seat the module completely.

Rock the module down for forced interference.

S T E P  7 :  I N S TA L L  P V  M O D U L E S

Array Skirt Rockit

Grip

Installation is complete at the Array Skirt.

Position module on the tongue side of the front row.

1A

1B
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2 . 	A L I G N  TO  I N T E R LO C K 
Ensure that the module corner aligns with the outer timing mark on the Interlock.

Array Skirt

Interlock

Module

Array Skirt

3 . 	D R O P  I N  R E M A I N I N G  M O D U L E S  I N  F I R ST  R OW

4 . 	I N STA L L  R E A R  CA M  F E ET  I N  F I R ST  R OW
Manually insert the Key side of the Cam Foot into Zep Groove while aligning Cam Foot base with Spanner Bar channel. 
Flat face of Rockit should be flush with module frame.

2

3

4
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6 . 	L E V E L  CA M  F E ET
Uneven leveling is visually apparent, and aesthetically undesirable. Level all the modules so that the array appears to be 
perfectly flat regardless of roof irregularities underneath. Ensure that all modules in first column are level. This will aid in 
keeping the rest of the array true.

Rotate the threaded stud using a #30 Torx bit or Zep Tool to raise or lower module attachment 
points. Do not level Rockit beyond 1 1⁄4 inches above the Cam Nut.

Uneven leveling. Even leveling.

5 . 	I N STA L L  R E A R  I N T E R LO C KS  I N  F I R ST  R OW
Align Interlocks with module corners using timing marks. 

The Interlock can slide to one side if needed, to avoid conflicting with a nearby Cam Foot. The module must remain within 
the marks for allowable position. Total range is 3” or 76mm.  If the Key side of an Interlock Zep is visible, the Interlock is 
positioned too far to one side.

The module must remain within these marks.Conflict with Cam Foot.

1/2”

5
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S T E P  8 :  I N S TA L L  S I D E  S K I R T S 

1 . 	 I N STA L L  D O U B L E  K E Y  Z E P S
Install a Double Key Zep 12” from each end of the Array Skirt (1). Each Array Skirt should have two Double Key Zeps 
installed on it. Only install interlocks between multiple panels if panels cannot be aligned correctly and feature a visible 
gap.

12”

OPEN

1

2 . 	 I N STA L L  S I D E  S K I RT
Using the Zep Offset Tool, install the skirt to the side of the array. The notch in the Zep Offset Tool indicates Position 3. 

LOCKED

2
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S T E P  9 :  I N S TA L L  C O R N E R  C A P S

1 . 	 P U S H  T H E  O U TS I D E  CO R N E R  CA P  O N TO  T H E  S K I RT  CO R N E R
Ensure the Corner Cap is fully seated so that the bottom end of the tab is aligned with the top edge of the Array Skirt.

1

2

2 . 	FO L D  TA B
Fold the Outside Corner Cap tabs down around the back of the Array Skirt.
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3 . 	P R E SS  TA B  U S I N G  O F F S ET  TO O L
Place the back end of the Offset Tool between the module frame and the Corner Cap (3A) and twist gently to fully engage 
the tab (3B).

Flat Tool

4 . 	FAST E N  I F  N E E D E D
If required by the local AHJ, use a 7/64” (#34 or 2.8mm) drill bit to drill hole and install 6-32 x 3/8” 18-8 SS Thread-Cutting 
Screw and #8 Lock Washer.

3A

3B
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Tesla Compatible modules have been evaluated for design loads on the back surface (e.g., wind load) and on the front surface (e.g., 
wind and snow load).

U L  2703  R E Q U I R E M E N TS

PV Modules were evaluated at the following attachment spacings in order for Tesla Solar hardware to obtain load ratings 
using specified test procedures:

ZS  S PA N

M O D U L E

L A N DS CA P E P O RT R A I T

AT TAC H M E N T  
S PAC I N G

LOA D  ( P S F )
AT TAC H M E N T  

S PAC I N G 
LOA D  ( P S F )

Tesla 
T420S, T425S, T430S and 
T395H, T400H, T405H

24” 100 - front side; 
72 - rear side 24” 16.7 - front side; 

37.5 - rear side

Q Cells 
Q.Pro-G4 
where ### = 250-265 

24” 50 - front side; 
85 - rear side 24” 50 - front side; 

85 - rear side

Q.Pro-G4.1 
where ### = 270-325

Q.Peak Duo BLK G5 
where ### = 310-320

Q.Peak Duo BLK G6+ 
where ### = 330-345

Q.Peak Duo BLK ML-G10+/TS 
where ### = 395-415 24” 100 - front side; 

72 - rear side 24” 16.7 - front side; 
37.5 - rear side

Tesla Solar Hardware must be installed following all applicable instructions.

Listed by UL to UL 2703 for a mechanical load rating up to 100 psf downforce and up to 85 psf uplift. This racking system 
is Listed for fire performance, grounding and mounting of Listed PV modules where the combination of Listed module and 
Listed racking system has been evaluated.

*all spacings are measured on center.

A P P E N D I X :  A L LO WA B L E  M O U N T I N G  S Y S T E M  

LOA D I N G
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Wire 1

Wire 2

Wire 3

Module

DC Clip

Perform wire management as appropriate for the array. Refer to the example below for a standard 3x3 module array. 
The DC Wire Clip (Part No. 850-1509) is UL listed to UL 1565 as a Wire Positioning Device. DC Wire Clip accommodates 
up to three wires.

E XA M P L E  A R R AY 
W I R I N G : 
P O RT R A I T 

Ensure that the cabling is not under 
mechanical stress (Comply with 
bending radius of ≥ 2.36 in (60 mm)).

Ensure that the cables do not run 
between module and mounting rail or 
structure (danger of pinch).

A P P E N D I X :  W I R E  M A N AG E M E N T  

R E C O M M E N DAT I O N S
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Cam Foot

Interlock

Bond Path

Ground Zep “GND”

Earth Ground

Equipment Grounding 
Conductor (EGC)

A P P E N D I X :  G R O U N D I N G  A N D  B O N D I N G

Interlock Ground Zep “GND”Rockit (Cam Foot V2)

INTERLOCK 
ROCKIT 
GROUND ZEP

The following example shows a representative fault current ground path leaving a Tesla Zep Compatible™ array. Each 
Interlock and Cam Foot creates a bond between the module(s) and Array Skirt(s) it touches. The EGC path is carried 
through each module frame and Array Skirt. The fault current ground path then leaves the array through the Ground Zep. 
Typical Tesla Zep Compatible™ arrays will have multiple EGC paths, represented by the bond symbol below. 

In the event a module must be removed for servicing, use additional Ground Zeps as needed to ensure the ground 
bonding path is maintained. 

Tesla Zep Compatible™ systems do not require running copper conductors to each module. The act of physically 
installing each component simultaneously establishes an electrical bond.

Adjacent Tesla Zep Compatible™ module frames are bonded using two Tesla Solar products. The frame of every module 
is electrically bonded to adjacent modules and/or Array Skirts through the Interlock and Cam Foot. The frame of every 
module is part of the EGC path. The EGC path leaves the array by means of the Ground Zep connected to a copper 
conductor, which acts as the fault current path to ground. The face of the Ground Zep is labeled “GND.”
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TO N G U E  S I D E  BO N D I N G  TO  M O D U L E  F R A M E

Forced interference between mating parts from module rock-in motion cuts into module frame for the range of allowable 
install positions, removing anodization and resulting in robust and UL certified bonding path.

K E Y  S I D E  BO N D I N G  TO  M O D U L E  F R A M E

Forced interference during rotation of Interlock Zep causes teeth  to cut through anodization on module frame, resulting in 
robust and UL certified bonding path.

I N T E R LO C K

Cutting 
“teeth”

Key Side in closed position

Cutting “teeth”

Tongue Side in closed position

Flange

Key Side

Tongue Side

Interlock plate
Interlock Zep

Bonding 
location

Bonding 
location

Bonding 
location

Side View

Side View

Module frame

Module frame

Interlock

Interlock

Bonding 
location
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Z E P  TO  I N T E R LO C K  BO N D I N G

The rotating fastener attached to the Interlock plate, called the “Zep” or “Interlock Zep”,  has two cutting teeth on the shaft 
that cut into the Interlock plate when the Zep is tightened during normal installation, resulting in robust and UL certified 
bonding path. The Interlock may be re-installed up to 15 times.

The Interlock bonds modules on all 4 sides and across the Interlock plate to create a hyper-bonded array where every 
module is structurally and electrically bonded to the surrounding modules.

Zep in open position.

Zep in locked position cuts into Interlock plate.

Cutting 
“teeth”

Cutting 
“teeth”

Module

Module

Module

Module

Interlock

Bonding path

Key Side

Key Side

Tongue Side

Interlock plate
Interlock Zep

Tongue Side

TEZS-IM-0004-21ZS SPAN INSTALLATION MANUAL 34



R O C K I T

CA M  FO OT  BO N D I N G

The Cam Foot base has two cutting teeth that cut into the Spanner Bar when rotated.

Cutting 
“teeth”

K E Y  &  TO N G U E  S I D E  BO N D I N G

The Rockit has a stainless steel spring clip that bonds to the adjacent module frame on both Key and Tongue sides. A 
module can be pulled out to the edge of the lip and still be correctly installed, allowing for small variations in module sizes.

Bond 
location

Bond 
location

Lip holds module 
frame in place
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1 . 	 I N S E RT  G R O U N D  Z E P
The Ground Zep provides a single point of connection for the Equipment Grounding Conductor (EGC) from the array to a 
building ground. Insert a Ground Zep into the Zep Groove with the Set Screw pointing left.

Ground Zep

Zep Groove

2 . 	LO C K  G R O U N D  Z E P
Using either a Zep Tool or the Flat Tool (shown), lock the Ground Zep into place with a 90 degree clockwise turn.   
The Set Screw should be pointing straight up.

Ground 
Zep

Flat Tool

3 . 	I N S E RT  G R O U N D  W I R E
Insert solid copper ground wire into ground wire retention slot.  
To fully secure the ground wire, torque the set screw as follows:

14 -10  A WG:  4 0  i n c h - l b s 
8  A WG:  4 5  i n c h - l b s 
6  A WG:  5 0  i n c h - l b s 
4  A WG:  5 5  i n c h - l b s

Ground wire  
in retention slot

Set screw

G R O U N D  Z E P
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A P P E N D I X :  T H E R M A L  E X PA N S I O N

There are two methods to address thermal expansion and contraction within Tesla Zep Compatible™ arrays: Thermal  
Expansion Joints and physical gaps or breaks between sub-arrays.

Thermal Expansion Joints consist of Interlocks that are installed in a manner that allows modules to slide back and forth 
as they expand and contract in response to daily temperature swings on the roof. This allows the modules some added 
flexibility to expand in the direction that the Interlocks are running. In the other direction (North-South in the case of ZS 
Span), a physical gap is required to allow for thermal expansion of the modules. Generally, a gap of at least 12” between 
sub-arrays is recommended, both for thermal expansion and to allow access by work crews for module servicing.

W H E N  A R E  T H E R M A L  E X PA N S I O N  J O I N TS  N E E D E D?

Thermal expansion must be addressed under the following conditions:

•	 Array sizes larger than 10 meters or approximately 33 feet in either direction.

•	 After two consecutive Thermal Expansion Joints, a physical gap is required.

NOTE:	 For example, a typical 60-cell polycrystalline module would require thermal expansion every 6 module lengths or 
10 module widths, or approximately every 60 modules assuming a square array.

I N STA L L I N G  T H E R M A L  E X PA N S I O N  J O I N TS

Thermal Expansion Joints use the Interlock component, which is used to connect and bond two modules together. To  
create a Thermal Expansion Joint between two modules, rotate the Interlock Zep on one side to Position 3 (locked  
position) using the Zep Tool. Rotate the Interlock Zep on the other side to Position 2. Position 2 provides a structural  
connection, but does not establish an electrical bond. This allows the module on the side of Position 2 to slide back and 
forth as the modules expand and contract in changing temperatures.

NOTE:	 Thermal Expansion Joints require that a Ground Zep be installed on both sides of the break.
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T H E R M A L  E X PA N S I O N  J O I N TS  A N D  M O D U L E  CO LU M N S

When there is a continuous column of Interlocks all serving as a thermal expansion joint, all Interlocks must be tightened 
consistently going up the column. In most cases, one side is turned to Position 3, and the other side to Position 2, the 
exception being a staggered array. For example, a North-South drop-in with thermal expansions that run East-West could 
be installed as follows:

Thermal Expansion Joint: Interlock Tightening Positions, North-South Drop-In

Interlock

Bonding path

Ground Zep

Equipment 
Grounding 
Conductor (EGC)

Thermal Expansion 
Joint

Array Skirt

Note that the Interlock Position 3 also locks in the Tongue side modules (up-roof side) as well.

POSITION 1: OPEN

12

POSITION 2: PARTIAL

12
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Figure 4.9   North-South Drop-in, North-South Thermal Expansion Gap

Along the axis of the Interlock, large arrays also need a physical gap after two Thermal Expansion 
Joints. For example, a North-South drop-in, Landscape orientation, might require a physical gap 
approximately every 30 meters or 100 feet. This would be approximately every 18 module lengths, 
depending on the module.

Figure 4.10   North-South Drop-In, Thermal Expansion East-West

Recommended 
physical gap 12”

Array Skirt

Recommended 
physical gap 12”

Recommended 
physical gap 12”

Array SkirtThermal 
Expansion 
Joints

10

10

6 6 6 6

P H YS I CA L  G A P S  B ET W E E N  S U B -A R R AYS

Thermal Expansion Joints only work along the axis of the Interlock. Thermal expansions running along the other axis 
(parallel to the module drop-in direction) require a physical break between the sub-arrays. For example, a vertical North-
South drop-in may require physical breaks between rows.

At a minimum, the gap should be at least 4 inches or 100 mm. However, a gap of 12 inches or 300 mm is recommended 
for ease of servicing.

Along the axis of the Interlock, large arrays also need a physical gap after two Thermal Expansion Joints. For example, a 
North-South drop-in, Landscape orientation, might require a physical gap approximately every 30 meters or 100 feet. This 
would be approximately every 18 module lengths, depending on the module.
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Figure 4.9   North-South Drop-in, North-South Thermal Expansion Gap

Along the axis of the Interlock, large arrays also need a physical gap after two Thermal Expansion 
Joints. For example, a North-South drop-in, Landscape orientation, might require a physical gap 
approximately every 30 meters or 100 feet. This would be approximately every 18 module lengths, 
depending on the module.

Figure 4.10   North-South Drop-In, Thermal Expansion East-West

Recommended 
physical gap 12”

Array Skirt

Recommended 
physical gap 12”

Recommended 
physical gap 12”

Array SkirtThermal 
Expansion 
Joints

10

10

6 6 6 6

North-South Drop-In, North-South Thermal Expansion Gap

North-South Drop-In, North-South Thermal Expansion East-West
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T H E R M A L  E X PA N S I O N  J O I N TS  I N  STAG G E R E D  A R R AYS

When module rows are offset from one another, creating a Thermal Expansion Joint is more complex, requiring additional 
Interlocks and a continuous path between them with no intervening Feet.

Thermal Expansion Joints on staggered arrays require Interlocks at each juncture where the array is intended to split 
apart. Each Interlock Zep is turned to Position 2 on one side (allows thermal expansion) and Position 3 (fully locked in 
place) on the other such that there is an unbroken line between the Zeps that are at Position 2. The installer must not 
place any Leveling Feet or Cam Feet between these points.

Thermal Expansion Joint for Staggered Arrays: correct layout with no intervening feet between Interlocks.

Thermal Expansion Joint for Staggered Arrays: incorrect layout with intervening feet between Interlocks.

InterlockLeveling Foot
Bonding 
Jumper

Thermal 
Expansion 
Joint

InterlockLeveling Foot
Bonding 
Jumper

Thermal 
Expansion 
Joint
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A P P E N D I X :  M O D U L E  S E R V I C I N G

1 . 	 M A I N TA I N  G R O U N D  PAT H
In the event a module must be removed for servicing, use additional Ground Zeps as needed to ensure the ground path is 
maintained.

2 . 	D I S CO N N E C T  M O D U L E  W I R E S  A N D  J U M P E R S 

3 . 	R E L E AS E  O U T E R  M O D U L E S
Remove all Interlocks at the top of the column containing the target module, or module needing replacement. Remove the 
first module by lifting it up at a 15 degree angle and pulling it off the front Cam Feet and Interlocks.

1 5 °
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5 . 	R E -ASS E M B L E  A R R AY
Replace modules, Cam Feet, and Interlocks until the array is complete. Use the Flat Tool to fasten mid-array Interlocks.

4 . 	R E L E AS E  M I D -A R R AY  M O D U L E S
Use the Flat Tool to unlock the mid-array Interlocks and release the modules.

Interlock

Module

Flat Tool

1 5 °

TEZS-IM-0004-21ZS SPAN INSTALLATION MANUAL 42


