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Notes:

UL2703 verified compatible modules

Modules chosen for UL2703 grounding/bonding testing were chosen to represent a range of available solar
modules. Modules tested were from the following manufacturers:

Canadian Solar: CS6P-XXXM

Yingli: YLXXXP-29b

LG: LGXXXN2T-AS5, LGXXXN2W-A5

Hanwha: Q.PLUS L-G4.2 XXX, Q.PEAK L-G4.2 XXX, Q.PEAK DUO L-G5.2 XXX, Q.PEAK DUO L-G8.3 XXX, Q.PEAK DUO L-
G8 XXX, Q.PEAK DUO L-G7 XXX, Q.PEAK DUO LG7.2 XXX, Q.PEAK DUO L-G7.3 XXX, Q.PEAK DUO L-G6 XXX, Q.PEAK
DUO L-G5 XXX

HT-SAAE: HT72-156M

Talesun: TP6G72M

Grounding/Bonding

Only roundin%/bonding devices listed in this manual have been approved for use with this racking and qualified per
UL2703 - installation details provided in this document

This racking system may be used to ground and/or mount a PV module complying with UL 1703 only when the
specific modules has been evaluated for grounding and/or mounting in compliance with the included instructions.

Periodic Inspection

Periodic re-inspection of installed racking components must take place to identify any loose components, loose
fasteners or corrosion. Loose or corroded components or fasteners must be replaced immediately.

Fire Rating
This system is not fire rated.

Design Load Rating

This system has not been evaluated for UL2703 Design Load RatinFs. Each set of site-specific plans must have
system loads evaluated and approved by an appropriate structural engineer. This system is designed to be
expandable and is not limited by a maximum number of PV modules. A typical modular rail length is approximately
6.45m (254”) and could hold up to 6 modules.

Company trademark . _ _ _
Company logo, name & trademark can be found on racking system after and during installation. The marking can be
found on top of the end clamps located at the start/end of each row and at every expansion gap location.

Sharp Edges and Piercing Module Clamps

Ensure wiring is kept away from any sharp edges that may have resulted from cutting rails etc. Module clamps
contain pre-installed bonding nodes which are designed to pierce the module frame when tightened to proper
torque.

Site-Specific Engineering Drawings

This manual is to be used in conjunction with any site-specific engineering drawings that have been developed for
your specific project.
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Skyrack-Attached — Components

Tools Required:

- Impact Driver

- Chalk Line

- Measuring Tape

- Sharpie

- 10 & 13mm sockets for
impact

- Torx 40 Impact Bit

- Nut driver set (std)

- Saw for cutting rail

J ) l (6-8 ftelbs / 8-11 Nm)

A-91851-5 A-91851-10 B-91881-5 B-91881-10 C-8395-6450 D - 1422b_EC E-1421b_MC
TriBracket O TriBracket ~ Rear Foot or Rear Foot SkyRail3 hb end-clamp hb mid-clamp
(5° tilt) (10° tilt) (5° tilt) (10° tilt)
F - 8375-6000 G-1305-4965  H-6513-SBR Nz_i(?:fez F:::)':es'(os"f)e o Rans'l??ice .
N-S Base Rail E-W Ballast Support ~ Speed Clamp Y P

2106-01 - 4 hole (10° - shown) Integrated Bonding

Angle (details on Page 8)
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Layout & Cross Sections

* BEFORE YOU BEGIN MAKE SURE YOU HAVE THE CURRENT SITE-SPECIFIC ENGINEERING
DRAWINGS AND MODULE LAYOUT DEVELOPED FOR YOUR PROJECT.

* Using measurements from your site-specific Module Layout, locate your starting location on
the roof

» East/West Spacing of N-S Base Rails: spacing should not exceed the limits shown on the
span table for the applicable rail. Follow spacing given in drawing package for your project.

FRONT VIEW

SIDE VIEW
Detail F
Detail E
Detail G
1 {1
Speed Clamp
E-W Angle
Solar Panel Module Clamp 9
Skyrail3
N-5 Rail
Tri Bracket Skyrail3 Detail G
SCALE1:5
Rear L Foot 5
NS Rai TITLE: Skyrack Ballasted b Solar
cuenthb Solar International Inc.§ D) International Inc.
ROGFTYPE | SUCTIRE [ _WODUE | s ot
M-S Rail Flat Steel Portrait £ mall: nfe@hbssiarco
Detail E Detail F DWG. NO. REV PROPRIETARY AND CONFIDENTIAL
SCALED:4 SCALE1:4 SRB-102-5 00 |BEOMARISONAEII,
SCALE: 1:18 SHEET 2 OF 3 %&Eﬁu&%ﬁ?ﬁﬁf&ﬁﬁf ééasﬂ
o
T e i
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N-S rail wil
protrude

fomorers | Installation

LEGEND

Pre-Assembled N-S Rails
L Feet
Skyrail
E-W Angle

Pre-assembled N-S rail\
for two rows of modules

Speed Clamp

N-S Splice

Skyrail Splice

Skyrail Expansion Splice

ﬁ.-ﬁ Q)

Solar Module

Pre-assembled N-S rai
for one row of modules

.
X

|
N

N-S rail will——
protrude
from exterior

module edge

1. Refer to the stamped
engineering package to find
the starting dimensions of
your first N-S base rail. The
starting dimensions will be
located at the corner of a
given array from the end of
the N-S base rail to the inside
edge of the parapet. Refer to
the engineering drawings for
your typical east/west spacing
of the N-S base rails.

2. Splice N-S base rail sections using two N-S
splice bars (#2106) at each splice location.
Leave 25mm (1”) gap between rail ends for
thermal expansion.

For 5° systems, install 2 bolts per splice bar
(4 bolts total). For 10° systems (#2106-01),
install 4 bolts per splice (8 bolts total).

Torque bolts to 14Nm (10 ft-lbs). Do not
over-torque.

L TYPICAL
N-S RAIL SPACING

East/West
spacing of N-S
base rails — refer
to site specific
drawings

IMPORTANT: Leave
25mm (1”) gap.

IMPORTANT:
Torque splice
bolts to 14Nm
(10 ft-1bs).
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Installation

3. The N-S rails come pre-
installed with PEM studs to

secure the L feet. The N-S rails for two rows of module

will come in two lengths:

* Alength to accommodate one
row of modules (blue on the
engineering package)

* Alength to accommodate two
rows of modules ( on the

engineering package) Pre-assembled N-S rail\
for one row of modules A S

4. When installing front L feet,
torque bolts to 17Nm (13 ft-1bs).

North

Torque nut on T-bolt
(TriBracket to base rail) to
17Nm (13 ft-Ibs)

(5° version shown)

Pre-assembled N-S rail\
S
™~

Front/rear foot spacing is pre-set

ROW Spacing
(North/South)
is pre-set

4 e
\* o1
{ 1% o
v

2 2 )

™
\ L
{ 0% %
TYPICAL

Torque nut on T-bolt (Rear
Foot to base rail) to
17Nm (13 ft-Ibs)

(5° version shown)

Skyrack-Ballasted - ver 1.6
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Installation

6. Lay E-W ballast support angles across
top surfaces of all base rails. Spacing of
E-W angles will be set automatically by
the speedclamp. Refer to site specific
engineering plans for speedclamp

Torque to 17Nm (13 ft-lbs). spacing/location.
Torque to 17Nm (13 ft-lbs).

5. Install top rails to front and
rear feet with tbolts/nuts.

IMPORTANT — FOR ALL T-BOLT CONNECTIONS:

* Note crest mark on tbolt end

* Crest mark becomes perpendicular to rail length when tbolt is fully engaged
in side slot

* Always ensure crest mark is perpendicular to rail length on all tbolt

connections to confirm full engagement of tbolt

bolt crest
mark
orientation —

ly engaged | [ fully engaged
‘ “ [

Front view of tbolt in top rail Top view of tbolt in base rail

: Rail length 4
bolt crest direction
v mark

~ 7
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Installation

Rear supports and ballast
angle/base rail intersections

Base rail ends

Front supports

(combined-one mat)

Base Rail splice
locations (not shown
above)

7. Install roof protection pads between base rail and roof at all weight
bearing, base rail splice and base rail end-cut locations as shown.

NOTE: for any areas where pad is not fully pinned by the rail above,
use 2 x 100mm strips of butyl tape to stick the pad to the N-S rail.

8. Lay ballast blocks between E-W ballast support
angles per your site-specific module layout and ballast

plan.

Skyrack-Ballasted - ver 1.6

NOTE: when 6 or more blocks
are installed in a 48” span of
ballast angle, mats can be cut
in half and stacked under angle
to shim




Installation

When laying down blocks in the ballast angle, be sure to follow the below ballast
positioning details:

West End of Array Internal Modules East End of Array
(first 3 modules (first 3 modules
from edge) from edge)
N /
N\ V /
——-—J-——————I——

FIRST 3 MODULES @ WEST END OF ARRAY

FIRST 3 MODULES @ EAST END OF ARRAY

INTERNAL MODULES IN ARRAY

Skyrack-Ballasted - ver 1.6 10



Module Rail Splicing:

19mm (0.75”)

Expansion Splice:

Module

Step 1 —Insert
splice bar into
first rail

Step 2 —Slide
second rail over
splice — gap
between rails =
19mm (0.75")

Expansion splices - only where
indicated on Layout (using end-
clamps and standard splice
bar):

| - Expansion splices typically

installed after every 18m of
continuously joined rails
- Leave 100mm (4”) between
modules. Cut rails in
between modules if needed.
- Leave 19mm (0.75”)
between rail ends

- Use end-clamps on either
side of expansion splice

Module Clamping:

Skyrack-Ballasted - ver 1.6

|Step 1 — Place

clamp on rail
near first
module

Step 2 — Push

i down sharply

on bolt with
tool. Confirm
teeth are
engaged with
rail

| Step 3 —Slide

next module
tight to/under

| clamp

Step 4 — Torque

4 bolt to 6-8 ftelbs

(8-11 Nm) or to
module

manufacturer’s
specified torque.
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Wire Management

An option for wire management is to utilize hb Solar’s conduit brackets that
can be attached to the rear skyrail using a tbolt and nut. Torque bolts to
17Nm (13 ft-lbs).

Skyrack-Ballasted - ver 1.6

12



13

‘QAUBIHORd I 2ul | zuso-1zoz | mr | NAYAO
JOUOLOLBIUY IS QY 4O NOISSIWYId >
B B N
qu 40 :xmﬁ_&um.wﬁ_n_u_m wn__m_ﬁoh___ ﬂ_ww R L aes ¥:131vOS
1 W o - .
SIHL N1 GINIVINOD NOILYWHO4NI 3HL 00 OL-1L0L-9¥S 1Y $-N 7
VIINIGHNOD GNV AVI3144O¥d A3¥ "ON "OMd v IIvjaq
O ORgoI o3 woniod | 193is w13 0¥ §-N
0B NOILYININO JdAL
e oo 1o~ JINAOW | Janionals | 3dALI00¥
‘U] |euoneusiu| ﬁﬁs_ SUu| [pUOHDUIBU| IDJOS QY :IN3D T
12|05 PaIsDIIRE XODIANS

“L00-W Bumoip ypm
uoi2UN[UOD Ul Pasn aq 0} 210 sBuMDIp asay] €
‘€01-8¥S Bumpip o} Jaya) sajou Bupsasuibus
PUD ‘SIDLBJOW "POO| MOUs YBIyY 104 ‘Zz
‘Bap 01 0} £ jo uoyoulDul
1D Paj|i} SOINPOL 10) PIIDA 310 SBumpIp asay| |
1SOJON

AlQuIassy 004 7103

§:13I1vOs
Jlpieq

s|buy Jsojiog

Skyrack-Ballasted - ver 1.6




“OAURHON 812Ul | zivse-zoz | [ [ Nl
|EUOYDLLEU) JEE Y 40 MOISSIWE3 2w _ NN _
T -
30 Lavd M NCINA0HTY £40 T 1335 8LILITVOS .
QU 40 ALHIIOE T105 IHL 51 DNIMYE N N 91 3IVIS
SIHL W JFNIYINOD NOILYWHOINI IHL Do D_. No—. mz W ﬂ M —. m.—qum Dla
TVIINIQHNGD ONY AYVI3RdOYd A3Y ON "Oma 4110490 3 Ivj=aq
DI DO BO]U (D3 jpiIod B 1ol ’ oy S-MN
‘ebpuquo MOILYLINIIEO JdAl
e i Saon rre. | 3Inaow J¥n1oNyls | 3dAL 4003 103 SN
JU| [BUOHRLLIAIU| Q_F\_ ‘U] [PUOKDUIdU| IDIOS QY:iN3ITD| :
12|05 PRISDIDE HODIANS iy

§:13IvVOS AQuisssy

2 IIvj2qg AlQuiessy J004 1 09y oy o0Ig UL

ENDIANS
oy §-N ElIDIANS
wn|D pasds q
W2 s|npow
abuy pm-3 |aund oS
9 Ipjeg
3 ID§=2q
4 Ibjag
M3IA 34IS

- SENUIUOD ADLY

M3IA INOY

14

Skyrack-Ballasted - ver 1.6



‘QAUEHOHE §1 2| zuselzor | mr [ a0
IDUGYDUIB|LI JD(0S 0 30 NOISSI3d > l o]
NALLSM FHL LNOHLIM T10HM — .
Y A B ouoy b g | £ 4O € 133HS LLETYOS T 3VDS
SN GEMIVING'S O VWSO 3l 00 0L-£01-9Y4S LL8L # LdVd
IWLNIGHNOD GNY AUV.II4408d P ‘ON OMa INAFNTeloF}]
DI IROFQUYBO JIDW-3 Joyod [EET o4 _
“ g |"ndon | ssnibns | senso0s
U] |euoneLU| @_F\_ *JU| [PUOYDUIBJU] IDIOS qQUYinaro
120§ PaisolRg HOPIANS 3y
¢'1 VIS
OLV-188L6 # L¥VYd
A1gW3ASSY LNYLS ¥v3Iy i
:II.H_
~ 'L I3vVOS
L . 1§81 # 1¥vd
¢-1L3IVIS
1NOVYY 4L INOYd
dWV1D Q3ads
A
Y
[
15y
Y
o
Ll 3IVDS
Lil 31vDS G468 # 1¥Vd
vy §-N € NIVEANS

C J0Cc 20C

15

Skyrack-Ballasted - ver 1.6



Grounding/Bonding

LEGEND

| N-S Rail p 7 ftelbs

L Feet 10 ftelbs
— Skyrail 135Nm [ )
~ Rail Splice ‘
D Solar Module
—_— Copper Wire

98005-01
Weeb Lug 15.8 llsco SGB-4

O Ground Lug

Module clamps bond modules to the rails

Rail splices bond rails which have been spliced together

As per diagram, use Ground Lug to bond corner of every contiguous sub-array.

Weeb Lug 15.8: Per manufacturer’s instructions: apply general purpose anti-seize
compound on fastener threads when installing. (not supplied)

lisco SGB-4: Per manufacturer’s instructions: apply a liberal amount of anti-oxidant
conductor compound into both openings of lug before attaching. (not supplied)
Torque bolts as shown in images above.

System grounding must be in accordance with the National Electrical Code, ANSI/NFPA 70.
Maintain a minimum of %” separation between the copper wire and aluminum or
galvanized steel.

MODULE CLAMP NOTE: if module clamps are
loosened for maintenance, the location of the
frame piercing pins should be moved to create

a new bonding connection.
Skyrack-Ballasted - ver 1.6 16

NOTE: ISOLATE COPPER FROM
ALUMINUM AND GALVANIZED
STEEL CONTACT TO PREVENT
CORROSION
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