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Rise Power SolarDock

Safety and General Considerations

Read this document thoroughly before beginning any installation work.
Follow all OSHA

Work site guidelines in Sub-Chapter 7, Group 1, Article 2. When working close to
a rooftops edge consider protection options that reduce worker exposure to fall
hazards.

The SolarDock PV mounting system is made from 3003-H14 .063” thick
aluminum and is held together with stainless steel fasteners and tempered 6000
series aluminum extruded components. These components are formed by CNC
and precision tooling and may have sharp edges. Please handle carefully; we
strongly advise the use of rubber coated safety gloves.

This document does not attempt to address all the safety concerns that may
arise during a complete SolarDock based system installation. The responsibility
for following all applicable safety, health and regulatory requirements rest
entirely with the installation contractor.

Fire Safety — Know the local Fire Codes and be sure that the design of the PV
system complies fully with all local requirement for roof edge setbacks, smoke
hatch venting access, and walkway widths and periodicity.

As-Built conditions - Be certain to verify dimensions from roof edges to
obstacles. HVAC Equipment may be cantilevered out over it's roof cutout
support structure. Air vents and other roof details may be undocumented as
these details may have been left to the final discretion of a roofing contractor.
Keep a record of any dimensional inconsistencies, using markups and
annotations on the original SolarDock plan set.

Field modifications — The SolarDock system is designed and manufactured as
a custom solution for each project. Unauthorized field modification of SolarDock
components may affect SolarDock warranty coverage. It is necessary to obtain

prior written approval before making any field modifications.

Max Roof Slope — The SolarDock system is NOT approved for installation on
any roof whose pitch exceeds 7 degrees.

Respect the roof — Avoid concentrated loads on the roof. Take special care to
avoid placing any sharp corners or metal edges in contact with the roof surface

during the assembly process. To ensure the continuation of the roofing warranty
be sure and co-ordinate with the installer of the roofing system. On a Single Ply
roof surface - be sure to immediately vacuum-up any metal fines that result from
drilling or cutting of the metal SolarDock components.
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Windy Conditions — During installation be certain to maintain adequate control,
either with security straps or ballast weight, all SolarDock and other components
which could be blown around or off of the roof of the project site.

Final Inspection — (see Appendix 2 page 24) Perform an internal audit (not
conducted by installation foreman) and inspect the completely assembled frames
before the panels are applied.Confirm 100” Ibs. torque setting at Clip angle to
dock connection. Photograph trays with ballast placed inside to validate ballast
plan. Once panels have been placed, repeat inspection and audit that bolts on
outside straps have been torqued to 60” Ibs.

Safety and General Considerations (Cont.)

Wind Loading Calcs - our ballast calculation requirements are all based off of
ASCE 7-05 - Wind Tunnel Method - based on 1/2 scale wind tunnel tests and
extensive FEA and CFD modeling . For a small fee we will provide stamped
engineered plans prescribing the

location and amount of ballast required to resist wind loads.

Snow Loads The engineer of record shall determine the snow loads per the
provisions of ASCE 7. The SolarDock array does not affect the development of
snow load. The maximum depth of snow that can be retained in the drifted
condition cannot exceed the height of the high point of the dock. Although the
maximum depth of snow in the valley may exceed the flat roof snow depth, the
additional snow in the valley can be offset by the void within the dock as it is a
closed system. The maximum snow effect for use by the engineer of record to
evaluate roof forces is therefore the flat roof condition determined by ASCE 7.

Rain Loads The engineer of record shall determine the rain loads per the
provisions of ASCE 7. The SolarDock array does not affect the development of
rain load on the roof structure as the channels beneath the dock allow water to
freely pass through the rows. The maximum depth of rain water that can be
retained on the roof is unchanged with the SolarDock array. Potential for
ponding conditions shall be evaluated by the engineer of record to evaluate
impact of the additional dead load of the array.

The installer is solely responsible for:

« Complying with all applicable local or national building codes, including any that
may supersede this Installation manual

« Providing lightning detection and warning to work crew during installation
process

« Providing permanent lightning protection for the array after the array completion
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» Ensuring that the roof, its rafters, connections, and other structural support

members can support the array under all code loading conditions (This complete

building assembly is referred to as the building structure);

* Using only SolarDock parts (substitution of unauthorized parts may void the

warranty )

« Maintaining the waterproof integrity of the roof, taking due care to protect all
areas during staging and installation process;

« Making sure that no roof drains are covered or obstructed by the placement of
the SolarDocks

 Ensuring safe installation of all electrical aspects of the PV array;

* Ensuring correct and appropriate design parameters are used in determining

the design loading used for design of the specific installation. Parameters, such

as snow loading, wind speed, exposure, and topographic factors should be

confirmed with the local building official or a licensed professional engineer.
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SolarDock Components

SolarDock

The main system component, the SolarDock
supports the modules and ballast. The Dock
sits on foam that is adhered to the base of the
dock. The foam has 12” gaps every 4‘ for water
drainage. Note also that Foam is inset from the
edges to avoid UV exposure. The holes for the
fasteners are CNC punched for accuracy and to
avoid the need to drill holes on site. A typical
SolarDock System consists of mostly ten foot
(10’) SolarDocks

Filler Docks

Shorter SolarDocks are used on the ends of each row to
match module lengths. The length of the shorter
SolarDocks will depend on the design of the system. On
more complex layouts, there are multiple lengths of
shorter Docks.
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T-Bar

The T-Bars run North-South, and connect the SolarDocks to
each other. T-Bars have predrilled holes for these
connections. T-Bar length depends on the system layout,
with multiple lengths being common.

T-Bar Splice
The T-Bar Splice is used to connect lengths of
T-Bar.

Clip Angle
The Clip Angle connects the SolarDocks to the
T-Bars.

Dock Splice

The Dock Splice provides a second connection between
two docks, above the T-Bar connection. It is attached
using Sheet Metal Screws.

Outside Strap
The Outside Strap sits over the gap between modules
and secures the modules to the SolarDocks.
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Left and Right hand End Caps
The End Caps close off the ends of each row of docks.
They are vented to allow airflow through the row.

Filler Panel
Used to cap off small sections of open docks where
modules are absent.

Filler Panel Stiffener
Used to Support Filler panel cap

rounding Clip (SDU -Z- 011 S orL)

When using the SolarDock Integrated Grounding
Solution, the Grounding Clip(Figure 9 is the 3/4”
by 2.5” x.030 mm thick 304 Stainless steel sheet )
is used to bond the modules to the SolarDock
system. This eliminates the need to run jumpers
and grounding wires from module-to-module.
There are two sizes of grounding clips:

e (SDU -Z- 011S) 3/4” wide clip - for use with 15
amp modules only. This clip has 12 serrations on each

side.

e (SDU -Z- 011L) 1 1/2” wide clip - for use with 15 ik ;;;'-i:*

and 20 amp modules. This clip has 24 serrations on ":-',_"« S ‘\ ‘.
each side. The System Grounding section has more N Lot %G
detail on selecting the appropriate clip size for your \"; Yot y
panel. tere
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Hardware

The screws, bolts, washers and nuts provided are
used to connect the SolarDock parts and attach the
modules to the system. SolarDock provides extra
hardware, but if replacements are needed stainless
steel should be used to eliminate the risk of rusting
and galvanic reactions and corrosion with the
aluminum SolarDock system. The hardware used is:

#14 x 3/4” Stainless HWH Sheet Metal Screw F
1/4” 20, 1” Stainless Steel Bolt

1/4” 20, 2” or 2 1/2” Stainless Steel Bolt

1/4” Stainless Steel Star Washers

1/4" Stainless Steel Flat Washers

1/4” 20 Stainless Steel Nut
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System Grounding

Installer may utilize any standard grounding methods approved by the module
manufacturer, meets NEC 250 and 690 guidelines, and follows appropriate local electrical
code requirements.

The SolarDock has been approved as a ground path for currents up to 20 amperes
over a field that includes up to 45 dock-to-dock connections (a Grounding Group).
These bonded connections are created when the docks are attached to the T-Bars by
threading a Stainless Steel Bolt through a Star Washer, a clip angle, the dock,
another Star Washer and a Hex Nut.

At every dock-to-dock connection
- there must be a “T” bar attached
through the clip angles shown at
left with the standard Bolt/star
washer/clip /dock/star washer
- nut combination, torqued at 100

) . inch pounds.

The group of 45 dock-to-dock connections may travel in either a horizontal or
vertical direction but may not extend beyond 5 SolarDock rows. Fields of less than
45 bonded connections are still restricted to the 5 row limitation.

To illustrate this, let’s compare two systems, both made up of 20 SolarDocks:

System 1: two rows of ten docks each This system has 40 bonded connections,
spread over 2 rows, so it will only require 1 Grounding Group.

System 2: ten rows of two docks each: This system also has 40 bonded connections
but it will require 2 Grounding Groups since those connections are spread over
more than 5 rows.

Grounding Groups should be identified during the design process to make the
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electrical installation run smoothly. Ideally, the ground design should allow for the
placement of all grounding lugs on the SolarDock that is at the end of each row,
closest to the Building Ground. This should minimize the amount of copper ground
wire required.

The system is then grounded by attaching one grounding lug to each of the
Grounding Groups and running copper ground wire from the grounding lug to the
building ground. Refer to NFPA 70 NEC Table 310.17 for details on correct deratings
for the wire size.

See Step 10 for more details on the attachment of the grounding lug.

Installer may utilize any standard grounding methods approved by the module

manufacturer, that meets NEC 250 and 690 guidelines, and follows appropriate local electrical
code requirements.

All modules should have a certification or testing to a UL 1703 Standard, and carry a “mark”
from an established independent test lab to this standard.

Module Grounding with Grounding Clip

The SolarDock Grounding Clip is made of -304 stainless steel with multiple serrations on
the front and back. It is placed between the Module and the lower lip of the dock with the
bond being created when the Outside Strap is attached, making the Clip “bite” into both
the dock and module. Using the clip eliminates the need to ground the modules separately
from the system, reducing material and labor costs during installation.
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3/4”Grounding Clip

112”7G ding Cli
For use with 15 amp modules only rounding Clip

For or use with 15& 20 amp modules

The Clip can be used with all modules that have an aluminum frame with a bottom flange
that will come into contact with the lower lip of the SolarDock. A visual test is needed to
confirm that there is enough surface area on the module frame to create a proper bond.
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When installed, the clip should have 6 serrations in contact with the module. For modules
in the middle of a row, these 6 serrations can be distributed between the clips on either
end (3 on the left, 3 on the right). Modules at the ends of the row only touch one clip, so
the 6 serrations must be all on that clip.

If the 3/4” clip does not provide enough contact points, repeat the visual test with the 1
1/2” clip. If the 1 1/2” clip also fails the visual test, contact your SolarDock
representative for alternate solutions. If neither Grounding Clip can be used, the modules
Manufacturers grounding guidelines should be used.

The decision on how to ground the system should be made early on in the design process
as it might affect panel-to-panel spacing. In all cases, the decision MUST be finalized
prior to system ordering so that the correct accessories are included in the shipment.

Image of Completed Sample Layout

Used for the series of layout assembly steps that follow
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Step 1: Layout the rear row of T-Bar

Place the first (north) row of T-Bar measuring
out the distance in between. Measuring now
will make it easier to place docks without
having to move T-bar around. Make sure the
T-bar is in the correct orientation. Proper
orientation is important to ensure correct

row spacing.

Step 2: Connect Clip Angles to T-Bars.

The Clip Angles are used to position and connect
the Docks to the T-Bars. The T-Bars on the outside
of the array will only use one Clip Angle. T-Bars on
the inside of the array will use two Clip Angles

The T-Bar is pre-drilled with holes to connect the
Clip Angles.

The Clip Angles should be placed with the flat side
facing the front of the front (south) of the array.

Connect Clip Angles to T-Bar using a 1/4” bolt with
a flat washer through the outside of the T-Bar.
Thread the bolt through a star washer and 1/4”
hex nut on the other side. Leave the connection
loose as it will need to be adjusted when Docks are
attached.
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Step 3: Place back row of SolarDocks

-

Begin the placement of the SolarDocks at the
Northern (rear) row of the array. w

The back of the dock should be placed up against
the flat part of the clip angle attached in Step 2.

Step 4: Connect the SolarDocks to the T-Bars

Connect dock to Clip Angle using a 1/4” bolt and
star washer with a star washer and 1/4” hex nut on
the other side. Torque all Bolt/star washer/star
washer /nut to 100 inch pounds.

On the outside T-Bar connections, leave the
connection a bit loose to allow room for placement
of the End Caps later on in the process

Step 5: Attach Dock Splice Plate to Docks

After all the SolarDocks in the row are attached to
the T-Bars, attach the Dock Splice Plates above the
T-Bar connections, using 4 stainless steel sheet
metal screws.

The plate should be centered horizontally between
the docks and vertically between the T-Bar and the
upper lip of the docks.
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Step 6: Position remaining T-Bar

Place remaining T-Bar according to supplied
engineering drawing. Make sure T-Bar gets placed
in the proper orientation as this effects the row
spacing

Step 7: Splice T-Bar together

One T-Bar Splice Plate joins two sections of T-Bar
end-to-end. To make the connection, inserta 1/4”
bolt with a washer through the outside of the T-Bar.
Thread the bolt through a star washer and 1/4” hex
nut on the other side. Torque all Bolt/star
washer/star washer /nut to 100 inch pounds.

Step 8: Completing placement of SolarDocks

While two crew members are laying the T-Bar and
Splice plates, a second pair can follow behind laying
the SolarDocks using the same method as in steps 3
through 5. If windy conditions exist be sure to apply
some ballast as you add docks.
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Step 9: Place ballast in SolarDocks

Distribute ballast inside the SolarDocks based
on the ballast plan/requirement provided by
SolarDock.

Note: You should consult local building codes
and code authorities to ensug that the weight
of theballasted system will not exceed local
building load limits.

SolarDock has found that4” x 8” x 16”
concrete block works well and is economical.

It is solely the responsibility of the
Installer/Integrator to ensure that the
building structure has been properly
evaluated by a professional engineer to be
sure the roofand structure are able to handle
the additional weight of the PV array, both
during the installation and assembly process
and once the array is completed.

Existing rock ballast can be collected from
where dock sits on the roof, bagged, weighed
and used as ballast weights in docks. This
approach requires advance planning and
coordination with the original installer of the
ballast rock roof. In no circumstances should
there be any bare spots, with missing rock
ballast, after the

installation is completed. The membrane is
NOT

meant to be exposed, to UV light.
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In all cases of grounding the system and modules, the installer should refer to the
acceptable grounding methods of the module manufacturer and comply with NEC
250 and 690 (especially 690.48 Continuity of Grounding Systems).

The number of modules per string and the inverter selection/sizing should be
handled by an electrical engineer experienced in photovoltaic design

Refer to NFPA 70 NEC Table 310.17 for details on correct deratings for the wire siz

Step 10: Attach grounding lug to back of SolarDock

See the System Grounding Section on pages 10 & 11 ‘
for more information about grounding the SolarDock &
system and how to determine “Grounding Groups”. ’

Attach a grounding lug on one SolarDock for each g
“Grounding Group”. The lug can be anywhere on the

inside back of the SolarDock segment, preferably
attached on the vertical wall above the height of the
ballast. (Fig 32.0 to the right )

The lug is attached with the stainless steel bolt/star
washer/star washer/nut combination used when
installing the SolarDocks to clip angles. The lug
should be tightened to 100 inch pounds.
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Step 11: Attach grounding wire to lugs in docks at rows end

Refer to NFPA 70 NEC Table 310.17 for further details on the correct deratings for
wire sizing.

Step 12: Run grounding wire for this “Grounding Group” to building ground -

Step 13: Repeat Steps 10-12 for each “Grounding Group”

The lesser of 45 dock-to-dock connections or 5 contiguous rows.

(refer to pages 10 Designing the Ground Path) The overlapping of Grounding
Groups” is considered good design practice.

Step 14: Attach End Caps to each row

Attach the ventilated End Caps to the end of each
row with the Tech Screw. Leave a bit loose to allow
modules to be slid under.

Step 15: Place 1st module in the row

Place the lower edge of the first module into the
bottom channel of the SolarDock, holding the
module upright. After completing any necessary
electrical work, including grounding, lay the top of
the module into the upper channel of the SolarDock.
Slide the module under the end cap making sure it
butts up against the end.

Step 16: Slide Grounding Clip under module

With the first module in position, slide a grounding
clip between the lower lip of the dock and the
bottom of the module. The clip should be positioned
so that you can see the serrations and pre-cut circle.

Position the clip so that all the serrations on one
half of the clip are covered by the module.

Once the module is fully attached, the serrations
“bite” into both the SolarDock and the module
frame, bonding the two to each other.
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Step 17: Place 2nd module in a row

Set the bottom edge of the second module on the
lower channel of the SolarDock, positioning it so
that it fully covers the serrations on the other half of
the grounding clip (see illustration to the right).

After completing any required electrical work,
lower the top of the module into the upper lip of the
SolarDock.

Step 18: Drill hole in lip of SolarDock for
grounding clip attachment

With the clip in position, drill a 1/4” hole in the
lower lip of the dock through the hole in the
grounding clip.

This hole will be used later in the process to attach
the outside strap to the system.

Step 19: Adjust module spacing

Your SolarDock system was designed with a 1/2” spacing between modules to allow
for thermal expansion. As a result, inaccurate spacing can result in a row of modules
not fitting properly into the designed SolarDock row length.

Using a tape measure, or some other measuring device, measure the distance
between modules. Then tap 2nd modules into place so that it is properly spaced.

If you find that the grounding clip slips during this process, slip a screwdriver or

similar tool into the drilled hole to prevent movement during the adjustment
process.
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Step 20: Place 2nd Grounding Clip

With the 2nd module properly positioned, slip the
2nd Grounding Clip underneath the other side of the
module, making sure that all the serrations on one
half of the clip are covered by the module.

Step 21: Place the Outside Strap

The Outside Strap serves to attach the modules to
the dock, as well as provide the pressure that makes
the ground clip “bite” into the modules and the dock.

Place the Outside Strap over the gap between the
modules.

Step 22: Attach the Outside Strap

Attach the upper part of the outside strap through
the back lip of the dock with a stainless steel sheet
metal screw.

Next attach the lower part of the outside strap. Place
a star washer on a 1/4” stainless steel bolt and
thread through the holes in the Outside Strap,
Grounding Clip, and SolarDock. Attach another star
washer, and secure with a nut. Install using a torque
wrench; the torque specification on the nut and bolt
should be at 60 inch pounds.

/ N
The length of the bolts will vary based on the module
being used. Typically the 1/4” diameter stainless
steel bolt will be 3/4” longer than the depth of the
module frame.

,"A
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Step 23: Insert Filler Panel Stiffeners (if any)

Place stiffeners against the end of the module in
areas where the filler panel is required.

Step 24: Insert Filler Panel (if any)

Filler Panels are installed to close off the top of the
dock wherever the module does not come flush to
the end of the row. Filler panels are cut to fit on site.
It installs just like a smaller solar panel. Again, line
up the Grounding clip just as if the filler panel was a
module. Use a 1/2 inch gap and grounding clip and
apply an outside strap with lower bolt torqued to 60
inch pounds, as normal.

Step 25: Repeat Steps 14-24 for each remaining row
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Ontario Manufacturer & Distributor

In all cases of grounding the system and modules, the installer should refer to the
acceptable grounding methods of the module manufacturer and comply with NEC
250 and 690 (especially 690.48 Continuity of Grounding Systems).

The number of modules per string and the inverter selection/sizing should be
handled by an electrical engineer experienced in photovoltaic design

Refer to NFPA 70 NEC Table 310.17 for details on correct deratirige fvire size.

Step 10: Attach End Caps to each row

Attach the ventilated End Caps to the end of each row
with the Tech Screw. Leave a bit loose to allow
module to be slid under.
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Step 11: Attach Grounding Lug to Module
Attach the Grounding Lug each module

Step 12: Attach Grounding Lug to Dock
Attach Grounding lug to the inside each dock,
preferably above the height of the ballast.

Step 13: Place 1st module in a row

Place the lower edge of the first module into the
bottom channel of the SolarDock, holding the
module upright. After completing any necessary
electrical work, including running grounding wire
through lugs, lay the top of the module into the
upper channel of the SolarDock. Slide the module
under the end cap making sure it butts up against
the end.

Step 14: Place 2nd module in a row

Repeat Step 13 with the 2nd module, being sure to
position it approximately %2” from the 1st module.
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Step 15: Adjust module spacing

Your SolarDock system was designed with a 1/2” spacing between modules to allow
for thermal expansion. As a result, inaccurate spacing can result in a row of modules
not fitting properly into the designed SolarDock row length. Measure the distance
between modules. Then tap 2nd module into place so that it is properly place.

Step 16: Attach the Outside Strap
The Outside Strap serves as the primary form of
attachment of the modules to the SolarDock

Place the Outside Strap over the gap between the
modules. Attach both ends of the outside strap
through the lips of the dock with a stainless steel
sheet metal screw.

Step 17: Repeat Steps 10-16 for the remaining
modules in the row.

Step 18: Insert Filler Panel Stiffeners

Place stiffeners against the end of the module in
areas where the filler panel is required.

Step 19: Insert Filler Panel

Filler Panels are installed to close off the top of the
dock where ever the module does not come flush to
the end of the row. Filler panels are cut to fit on site.

Step 20: Repeat Steps 10 & 20 for each
remaining row

FiEEsss
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