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IMPORTANT SAFETY INSTRUCTIONS
SAVE THESE INSTRUCTIONS

Velocity Model V1 components may produce voltages and currents capable of causing
severe injury or death. Extreme caution must be taken when installing,
commissioning or troubleshooting the Velocity Model V1.

The following symbols are used throughout this manual to indicate potentially
dangerous conditions or important safety instructions.

C WARNING: Indicates a potentially dangerous condition.
CAUTION: Indicates a critical procedure for safe and proper operation of
Velocity Model V1. Use extreme caution when performing this task.

Read all of the instructions and cautions in the manual before starting the
installation.
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Product Description

The Velocity Model V1 includes a non-utility-interactive solar photovoltaic and
battery storage system intended to provide device charging to users. The system
includes (2) battery-based inverter, (1) dc-coupled solar photovoltaic array
comprised of (2) modules, (1) charge controller and (1) storage battery. The system
outputs 120Vac Single Phase Two-Wire power that provides convenience lighting,
GFCl-protected receptacles, and USB ports for device charging.

The product includes a dc-coupled solar photovoltaic array input source. It is
connected to a charge controller. The charge controller output is connected in
parallel to a battery bank and an inverter input circuit. The product is a stand-alone
system and shall not be connected to the utility under any circumstances. The
product includes an AC inverter connected in parallel to a battery bank and a charge
controller output circuit. The AC inverter input is 12Vdc and its output is 120Vac Single
Phase Two-Wire. The AC output (neutral) is bonded to ground.

The photovoltaic system does not include an integral DC ground-fault
detector/interrupter protection device, as it is exempted per the exception provided
in NEC 2017 690.41(B) for PV arrays with not more than two PV source circuits and with
all PV system DC circuits not on or in buildings where solidly grounded.

The inverter is a stand-alone or non-utility-interactive type. It therefore does not
have trip limits for voltage and frequency. Further, it does not include field
adjustable trip limits. Its “as shipped” default settings include operating as an AC
voltage source with a 115V +/- 10% range and as an AC frequency source with a 60 Hz
+/- 0.1% range.
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Before proceeding read these instructions entirely. Check that all tools
and components are available prior to the VELOCITY installation.

Installation Procedures

1. All personnel on-site during table installation shall be protected with OSHA
appropriate safety gear, such as: protective work gloves, hard hat, safety
glasses, and shoes. OSHA appropriate procedures should also be followed for
all relevant installation procedures. The customer must provide an OSHA
compliant pedestrian safety perimeter around each table installation site.

2. Only Qualified Personnel trained in the principles of electricity and electrical
equipment should perform any electrical work required for installation.

3. Aforklift, pallet jack and qualified operator shall be present for removing the
VELOCITY from the freight truck upon delivery and transporting the VELOCITY
to the site location.

4. The solar modules produce electricity when exposed to light. To avoid
electric shock or injury, make sure the solar panels are covered with an
opaque material
until the table is ready to be placed in operation.

5. Do not handle any loose parts without protective gear. Some parts may
have sharp edges. Also, metal parts may be hot on a sunny day.

6. Do not install VELOCITY during inclement weather.

7. There are detailed safety instructions for all electrical equipment in the
manufacturer's literature, which are included in this manual. Prior to
installation please review these documents.

8. Do not install the VELOCITY in areas where snow and wind loads may exceed
the ratings of the VELOCITY.

9. Document the condition of the packaged VELOCITY once it arrives by taking
several photographs. Inspect package for any indication of broken or loose
parts. If any damage is apparent, ensure that it is documented with
photographs and notify Sunbolt immediately.

10. The site must be prepped and ready to receive the workstation per
Sunbolt Siting Requirements that have been discussed and agreed upon.

11. While it is still packaged, the customer is responsible for transporting the
VELOCITY to the site using appropriate handling and transportation
methods. Please see item #3 for recommended transportation method. The
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client assumes responsibility for all damage incurred at this time.

12. The VELOCITY is shipped with the solar canopy in a horizontal position
(0°). The bolt labeled” A” which secures the canopy in the horizontal
position must be removed and placed in the “C” position. This adjusts the
canopy to the appropriate angle (Fig. 3.0).

Figure 3.0 The Velocity is shipped with
the solar canopy in a horizontal
position (0°). The bolt labeled “B” which
secures the canopy in the horizontal
position must be removed and placed in
the “C” position. This adjusts the canopy

angle.
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Start-Up and Operating Procedures

Velocity Model V1 components may produce voltages and currents capable of causing severe
injury or death. Extreme caution must be taken when installing, commissioning or
troubleshooting Velocity Model V1.

The following symbols are used throughout this manual to indicate potentially dangerous
conditions or important safety instructions.

f WARNING: Indicates a potentially dangerous condition.
f CAUTION: Use extreme caution when performing the following tasks.

Read all of the installation and cautions in the manual before starting the installation.

The VELOCITY includes a non-utility-interactive solar photovoltaic and battery storage
system intended to provide device charging to users. The system includes (1) battery-based
inverter, (1) dc-coupled solar photovoltaic array comprised of (2) modules, (1) charge
controller and (2) storage battery. The system outputs 120V AC Single Phase, Two-Wire power
that provides convenience lighting, GFCl-protected receptacles, and USB ports for device
charging.

1. Switch lever on the 60A battery inline fuse to the down position. This is located on the
West side of the unit, adjacent to the handicap side of the unit.

2. Onthe East side of component cabinet, switch the inverter power button in the up
position.

3. Once energized, the Inverter will initially perform a self-test for +/- 10 seconds. Once
this period has elapsed, the light will turn green indicating a successful start-up.

| —
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4, Push down lever on the inline fuse above the inverter.
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5.

10.

Flip breaker up to the on position. Please note that the when the breaker is on the
indicator will be red. When the breaker is off the indicator will be green.

There is a Battery Capacity Meter located on the VELOCITY mast. Verify that the LEDs
on the Battery Capacity Meter indicate a minimum of 12.50 volts.

Press the reset button on each GFCI receptacle to assure they are in the
proper state.

Turn on the LED lights by pressing illuminated push button light timer located on the
East side of the Velocity. Please note that timer is set for 15 minutes and will
automatically shut off after 15 minutes. Verify that both lights are functioning

properly.

Have a mobile device with verified battery charge indicator on hand. Also, plan to
have both a USB cable (to test the USB outlets) and USB power adapter or basic wall
charger (to test the GFCl receptacles). Test all receptacles and USB ports by plugging
in the mobile device and observing that it is indicating a charge state. Alternatively,
USB or GFCI testing devices will suffice to verify outlets are performing properly.
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Troubleshooting Procedures

The following troubleshooting procedures involve potentially dangerous conditions. Extreme
caution should be taken when troubleshooting the Café. Only Qualified Personnel should
perform these procedures.

& WARNING: Indicates a potentially dangerous condition.

C CAUTION: Indicates a critical procedure for safe and proper operation of Velocity Model
V1. Use extreme caution when performing this task.

ISSUE #1: No power available to users for device charging and/or LED spotlights.
TROUBLESHOOTING STEPS:

Action 1: Confirm specifically the extent that power is not available to users. Attempt to charge a
device using each of the receptacles and USB ports using a device that is in working order,
capable of charging, and capable of provided clear indication of charging/power-
available status.

a. Is charging capable in all receptacles and USB ports? YESorNO_____
If YES, troubleshooting is complete. If NO, proceed to next step.

b. Confirm charging capable in some but not all receptacles and USB ports. YES or
NO
If YES, do not use receptacles or USB ports for device charging as the Sunbolt likely
has a failed receptacle or USB port. Report the issue to the facility personnel and
provide them with the information noted. They will need to investigate further and
service the Sunbolt as needed.
Proceed to the next step in this section. If charging is NOT capable in any of the

receptacles or USB ports, proceed to next step included in this section.

Action 2: Confirm specifically the extent that LED spotlights are not available to users. Attempt
to turn on the LED spotlights using the table-level timed switch. Note if the LED
spotlights will turn on and operate normally.

a. Confirm the LED spotlights turn on and operate normally and is charging capable in
all of the receptacles and USB ports.
YESorNO_______
If YES, the Sunbolt is now operating normally for device charging and LED Spotlight
operation. The troubleshooting is complete. If, NO (meaning all LED spotlights will
not turn on and operate, but charging is capable in all of the receptacles and USB
ports), the Sunbolt likely has a failed LED Spotlight. Do not use the LED Spotlights.
Report the issue to the facility personnel and provide them with the information
noted. They will need to investigate further and service the Sunbolt as needed.

b. Ifthe LED spotlights turn on and operate normally, but charging is capable in some,
but not all of the receptacles or USB ports, the Sunbolt likely has a failed receptacle
or USB port. Do not use the receptacles or USB ports for device charging. Report the
issue to the facility personnel and provide them with the information noted. They
will need to investigate further and service the Sunbolt as needed. CHECK TO
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CONFIRM

c. Ifthe LED spotlights will not turn on and operate, but charging is capable in all of
the receptacles and USB ports, the Sunbolt likely has a failed LED Spotlight. Do not
use the LED Spotlights. Report the issue to the facility personnel and provide them
with the information noted. They will need to investigate further and service the
Sunbolt as needed. CHECK TO CONFIRM

d. If the LED spotlights will not turn on and operate, and charging is capable in some,
but not all of the receptacles or USB ports, the Sunbolt likely has a failed
receptacle or USB port and a failed LED Spotlight. Do not use the receptacles or
USB ports for device charging. Do not use the LED Spotlights. Report the issue to
the facility personnel and provide them with the information noted. They will need
to investigate further and service the Sunbolt as needed. CHECK TOCONFIRM____

e. Ifthe LED spotlights will not turn on and operate and device charging is not
capable in any of the receptacles or USB ports, proceed to next step included in
this section.

Action 3: Check the table-level User Battery State of Charge Meter. Note the percentage, time
of day, and weather.

a. Isthe battery state of charge percentage below 20%? YES ORNO

b. If YES, the storage battery state of charge is likely too low for the inverter to operate
normally and provide power to users. It has automatically disconnected to protect
the battery from extreme discharge. The battery state of charge should recover in
one to three days of sunny weather and normal charging. If it does not recover to an
operational state, see the Troubleshooting Issue “Prolonged Low Battery State of
Charge”. If NO, and the percentage is above 20%, the storage battery state of charge
should be high enough for the Sunbolt to operate normally. Continue following the
steps included in thissection.

Action 4: Check each of the table-level GFCI protected receptacles. Note if any are currently
tripped. Press the Reset button on each one. Note if any will not reset to the
normal operation position. Attempt to charge a device using each of the
receptacles and USB ports using a device that is in working order, capable of
charging, and capable of provided clear indication of charging/power-available
status.

a. Confirm charging is capable in all of the receptacles and USB ports, the Sunbolt is
now operating normally and the troubleshooting is complete. CHECK TO CONFIRM

b. If charging is capable in some, but not all of the receptacles or USB ports, the
Sunbolt likely has a failed receptacle or USB port. Do not use the receptacles or
USB ports for device charging. Report the issue to the facility personnel and
provide them with the information noted. They will need to investigate further and
service the Sunbolt as needed.

CHECK TO CONFIRM____
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C.

If charging is not capable in any of the receptacles or USB ports, proceed to next
step included in this section. CHECK TO CONFIRM_

PLEASE NOTE: The following steps involve accessing circuit breakers within the Power
Distribution Panel (PDP) located within the component cabinet. The next steps should only be
undertaken by Qualified Personnel that are authorized to do so.

&WARNING: Indicates a potentially dangerous condition.

& CAUTION: Use extreme caution when performing the following tasks.

Action 5: Open the west side of the component cabinet to verify status of 120VAC BUS

a.

Action 6:

a.

b.

Action 7:

circuit breakers in Power Distribution Panel.

Note that live 12VDC and 120VAC voltages are present within the PDP in the area of
the Morningstar SureSine Inverter exposed terminals. Caution should be taken as a
shock hazardis present.

Open west side of the component cabinet by removing the access panel. Carefully
remove the access panel so as to not damage it. Place itaside in a safe location.

Review the enclosed PDP Interior Circuit Breaker Layout diagram for additional
information pertaining to individual circuit breaker identification and circuit breaker
groups. CHECK TO CONFIRM

With the PDP cover open, check the status of the 120VAC BUS circuit breakers. Note if
any are tripped.

If any 120VAC BUS circuit breakers are tripped, reset them. If each resets without
issue, proceed to the next step within this section. CHECK TO CONFIRM

If any 120VAC BUS circuit breakers will not reset or immediately trip upon resetting,
proceed to the final step in this section. CHECK TO CONFIRM

Attempt to charge a device using each of the receptacles and USB ports using a device

that is in working order, capable of charging, and capable of provided clear indication

a.

of charging/power-available status.

If charging is capable in all of the receptacles and USB ports, the Sunbolt is now
operating normally and the troubleshooting is complete.

CHECK TOCONFIRM______

If charging is capable in some, but not all of the receptacles or USB ports, the
Sunbolt likely has a failed receptacle or USB port. Do not use the receptacles or USB
ports for device charging. Report the issue to the facility personnel and provide
them with the information noted. They will need to investigate further and service
the Sunbolt as needed. CHECK TO CONFIRM

If charging is not capable in any of the receptacles or USB ports, proceed to next
step included in this section. CHECK TO CONFIRM_
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Action 8: If all of the above steps fail to correct the issue present and power
remains unavailable to users for device charging and the LED spotlights
continue to not operate, or if any circuit breakers will not successfully
reset, further troubleshooting is required as follows:

a. Contact Sunbolt for further support.

b. Provide detailed information on all of the steps completed thus far and include all
items noted.

c. Refer to Morningstar SureSine inverter manual for continued
troubleshooting steps as the issue is likely related to the inverter
functionality, battery bank functionality, or load circuit functionality.

ISSUE #2: Prolonged Low Battery State of Charge
TROUBLESHOOTING STEPS:

Action 1: Check the Table-level User Battery State of Charge Meter. Note the percentage, time
of day, and weather. CHECK TO CONFIRM

Action 2: Confirm specifically the number of days that the battery state of charge meter has
been low.
a. If battery state of charge has been below 20% for less than 3 days with
normal weather, the Sunbolt may be operating normally and require
additional time to recover from heavy user device charging usage
causing a high level of battery discharge. CHECK TOCONFIRM_______
b. If there has been a prolonged weather event, such as snowfall or
extended overcast weather, the Sunbolt may be operating normally and
just require additional time to recover from poor solar generation and a
high level of battery discharge. CHECK TO CONFIRM

c. Ifthe battery state of charge has been below 20% for 3 days or more with
normal weather and normal user device charging usage, proceed to next
step included in this section. CHECK TO CONFIRM

PLEASE NOTE: The following steps involve accessing circuit breakers within the
Power Distribution Panel (PDP) located within the component cabinet. The next
steps should only be undertaken by Qualified Personnel that are authorized to do
so. Note that live 12VDC and 120VAC voltages are present within the PDP in the area
of the Morningstar SureSine Inverter exposed terminals. Caution should be taken
as a shock hazard is present.

C WARNING: Indicates a potentially dangerous condition.

f CAUTION: Use extreme caution when performing the following tasks.
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Action 3: Open the BLANK END of the component cabinet containing the electrical
equipment by removing the access panel. Carefully remove the access
panel so as to not damage it. Place it aside in a safe location. Review the
enclosed PDP Interior Circuit Breaker Layout diagram for additional
information pertaining to individual circuit breaker identification and
circuit breaker groups.

a. With the PDP cover open, check the status of the PV circuit breakers. Note
if any are tripped. If any PV circuit breakers are tripped, reset them. If
each resets without issue, proceed to the next step within this section.
CHECK TO CONFIRM

b. If any 150VDC PV circuit breakers will not reset or immediately trip upon
resetting, proceed to the final step in this section. CHECK TO CONFIRM
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MAINTENANCE

Solar Panel Maintenance
Maintenance is recommended to ensure optimal performance:

Depending on local conditions, periodically inspect and clean the surface of the module with
water and a soft cloth or sponge when the modules surface becomes dirty and rain water is
insufficient to remove dirt/debris. Never clean the modules during the middle of the day
when the glass is hot to avoid injury. Never scratch or rub away any dirt when the modules are
dry.

Check the electrical and mechanical connections annually to ensure all

the connections are secure, tight, clean and free of corrosion.

Concrete Product Maintenance
Maintenance and Cleaning Instructions for outdoor concrete products.

1. Toclean orremove dirt and debris use a mild solution of soap and water. Mild off-the-shelf
cleaners (Simple Green, Citrus cleaner) may be used as an option. Use a rag or medium bristle
brush.

2. A product manufactured by So Safe (http:/ /www.sosafeusa.com/) Graffiti Remover Black
is great for removing paint and/or magic marker. Follow labeled directions on all cleaning
products and solvents. Wear protective glasses, gloves and respirators if recommended.

3. Pressure washers can be used periodically for overall cleaning. Be careful when using
pressure washers. Narrow tipped nozzles or holding the tip too close can remove sealers and
cause streaking.

4. Your products have been sealed with two coats of concrete sealer. We recommend that the
products be resealed periodically. The frequency of resealing depends on usage.

Electrical System Maintenance

& WARNING: Indicates a potentially dangerous condition.

/_\ CAUTION: Use extreme caution when performing the following tasks.

As a general rule, all routine maintenance, service, and troubleshooting shall be completed per
the instructions of the original equipment manufacturer’s instructions, which are included in this
manual.

Electrical system maintenance on the table is comprised of 3 steps. First open both the north
and south benches. Under the south bench look for any signs of corrosion on the battery
terminals. If any issues are found, document and photograph them and send info to
customerservice@gosunbolt.com.

Under the north bench, ensure both lights on your inverter are green and cycle through the
output menus on the charge controller to confirm normal operation. If any issues are found,
consult your troubleshooting checklist (included on this CD) to diagnose the issue. If
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after troubleshooting the unit does not return to normal operation, please document the
issue and send your completed troubleshooting checklist to aruby@gosunbolt.com or call
our Customer Service Line at 267-419-8496.

Metal Surface Maintenance
All that is required to maintain your metal surfaces is a brief scrub with a clean, damp cloth
or rag to remove dirt and grime.

Star Board Maintenance
The King StarBoard family of marine-grade polymers is chemically resistant. Most chemicals,
except the harshest solvents and acids, will have little effect on the material.

1. Keep teak oil and other wood preservatives and stains away from King StarBoard
components. They may permanently stain King StarBoard.

2. Rust stains are very difficult to remove from King StarBoard, especially light colors. Keep
uncoated metals away from your new King StarBoard.

3. Soft deck shoes are recommended for walking surfaces made with King StarBoard marine
polymers. Hard, black soles can leave scuff marks that are difficult to remove.

4. Do not mark the material with pencils, pens or magic markers. If you are constructing or
attaching something to King StarBoard, use china markers or wax pencils.

5. Clean up any gasoline spills immediately with a water and soap flush.

6. King StarBoard will melt if exposed to extreme heat. Your boat builder has chosen King
StarBoard for particular applications based on normal environmental conditions and
considerable testing. Do not subject the material to a consistent operating temperature of
over 1502 Fahrenheit. Heat sources such as hot plates and lit cigarettes can mar the finish.

7. You will not be able to paint King StarBoard. Even polyurethanes do not hold to the
material for long.

8. To clean everyday dirt and stains, use a cleaner such as Soft Scrub® and a nylon scrubby
or stiff nylon brush. Scrub lightly; excess force can mar the finish.

9. Persistent stains will usually go away if you soak the area with bleach. Do not use 100%
chlorine used to treat swimming pools and do not use a pressure washer.

10. To clean a petroleum stain such as grease or oil; use a citrus cleaner, alcohol or mineral
spirits.

11. For severe petroleum-based stains, spray with WD40®. Then use toluene or acetone and a
white nylon scrub pad (colored pads release staining dyes when combined with acetone).

12. Do not use MEK, turpentine or naphtha solvent.
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Furniture polish or products such as Armor-All® can add an attractive luster to the finish of
King StarBoard and hide small surface blemishes. To prevent slipping, do not use these
products on walking surfaces.

If a mark or stain won’t come out, you may lightly sand the area. Be careful to only work on
the stained area because sanding will remove the matte finish.

Any high-quality silicone marine caulk works well to replace old or worn caulking. Before
caulking, the surface should be prepared by abrading it with medium-grit sandpaper;
cleaning it with acetone, toluene or alcohol, and flame treating.
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Recycled Plastic Lumber Maintenance

FULYFURLE strRuCTURAL RECYCLED PLASTIC LUMBER

PolyForce™ Structural Recycled Plastic Lumber shapes are manufactured
from purified blends of post consumer, pre consumer and/or virgin HDPE
(high density polyethylene) resins. Additional proprietary additives and
strengthening reinforcements are compounded into each product.

FEATURES

Menuiectured to exacting specifications.

m Essentisly maintenance free due to exceptional
reslstance to mosture, fading, insects. splintering,
warping and ather comman outcomes from
emironmeantsl stress that one obaenes with common
wood or wood fiber / plastic composite products.

m Requires no waterproofing, staining, or other comman
reccourring mairensnce other than the oocasional
washing with soap snd waler io remove dirt and
debris |f desired.

m Mery color steble due o UV pigment systerms which
resist breakdown from prolonged sun and westher
EROSLINE.

m TEngent Technologies LLC has over one hundred
cusiom shapes in house o meet your requirements or

we can customize a unique shape to meat your needs.

m The Standard colors: for PelyForee™ (0 the popular
wood tones are: Cedar, Sand, Grey, Redwood,
Mehogeny Light Qe and Tudor Brown. Custom
colore can be meiched and mede availabia.

It Is possible that the matarial may {ede very slightly over
the entire sarvice life of the product. Howewver, most
wood and wood composite products will fade quickly
to a weathered grey look cue to the wood fiber conlent
Inherent In the products.

BASIC USES

PolyForce™ Products ane perform very well for exterior
applicetions where reinforcing properties, resistance to
weathering &nd minima mainenancs are required Song
with mairtaining appearence such &s color steblity snd
surtace finksh over the usatul sendce |ife.

Used in municipal and commercial apphcations
PolyForce™ s well sulted for maring, boerdwalks dock
& deck planks to neme ust a few fresh and salt weter
shoraline spplications whare strength, stifiness and low
mainkenance ane reoqured.

Property ASTM Units Value
Method

Specific ¥ 0.0216-

Grant DE111-13  |basin? 0.030°

Water

Ab D570-05 % <01

Secant Modulus

@ 1% Strain™ DE108-05 psi 137,661

Flesural Propesy

Stress @

3% Strain™ DE109-05 psi 2114

Flesural Propey

Screw

Wi DE117-87  Ibf o3

Coetfichent of

Th i E mDGMJ-'J& Infind*f  0.0000261

*Lower density may OCCur in ianger cross sections.
** Testing performed on sampies of 2° x 8% nomina size.
"= Stiffnass & strangths can be increased by sdisting
reinforcamant and processing conditions — Confact for
aodiional oara.

ASTM DET0S9-05, Standand Tests Methods for Flesural
Froperties of Unreiniorcedsmd Relriored Fastic Lumber
is & 4-point fliexural 1ast which gives & measure of the
stiffness of the beam (s2cant moduus &t 1% strain) and
a fiexural strength (stress & 3% strain)

Hygratherma! Cyciing TE=f (ASTM DEGE2-01) was
performed on a flexurel test sample o water iImmersion for
24 hour periods untll water abeorption reaches equilibrium.
Thez samples are then frozen &t -20° F for 24 hours and
then immersed in water &gain for a fotal of three cycles.
The modulus and strength values wene determined by
ASTM DE109 and when compared to basaline velues
exfibited very little change.

L Tangent Technologies LLC
1007 Sullvvan Road
Swrara, [linais G0S06-1066

sl B30 254.1110
fam G302 1
woarw tangeriusa.com

Diaber: 072016 P 1.8
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FDLYFDHEET“ STRUCTURAL RECYCLED PLASTIC LUMBER

SUITABILITY AND LIMITATIONS

These products have greater impact reststance than
wiond but comversaly less ngidity and thersfore prior

to use a thomugh design engineening study mist be
perormed to determine the sultability of PolyFarca™ in
any critical spplcation.

Fabrication ks similer to wood and nomal woodworking
tools can be used. One shoulkd be advisad that by
transtoeming the product by driling holes &nd routing
edges the integrity and strength of the part cen be
akered. Eye protective weer, dusk maks, gloves and
nomal safiety precautions must be used when handling
and fabricating the product. [See MSDE sheat for more
detalls]

Inherent in PalyForea™ Products you will cheerve a
greater coefficent of thenmal expansion than stiter wood
products. Therefore when designing your Boplication

an eccommodation must be made to properdy sllow for
expected expansion Bnd contrection over the length of
the product.

Static @ectricty s & neturaly occuming phenomenon

to all resin based products. On exirernely dry days
there 18 the potential to experienca a amall SEENC shock
if wouw walk scross & PolyFerce ™ product and touch

& conducting suriece such as a metal fixiure. This is
comparable to walling acroas your carpet and receiving
a static shock when you touch the door handle. We do
not warmenty against static electicily &3 it & a natural
occuming phenomenon and |5 not a manufacturing
dafect.

During winter conditions, you might find any surece
made fom PolyForea™ to be shippery in anow, wet
and frost conditiors. Unlke most other surfaces you
can easily spread rock salt or calcham chionde to restore
dacant tracton and medt the frost or ice Byer with no
hesmiful effiect to the PolyForce ™ products.

WARRANTY

Tengent Technologles LLC the manufacturer of the
PolyFarce™ product offers & lImited warranty that this
product will not rot, splinter, decay or subler struchural
demage directly from termites o fungal decay under
normal wse. Tangent Technologies LLC does not
recommend o eppnove this product for all end use
epplcations. The appropriate netional and local code
Euthoities should be consulted for safaty, sutehiity smd

spplcability for imended use pror to purchasing product.
[See Ful Warrenty Detsils)

This guideline and summary is inlended to provide the
distribiitor, insteller Bnd end user with basic gudalines
and technical specifications for designing and properly
nstaling the PalyForce™ products. Howesver, the
instaler and/or purchaser of any PalyForee™ product i
solely responsdble for interpreting specific job conditions.
end detarmining the enginesning deakon snd sultability of
end use and applcation of any PolyFarce™ product.
Adnerence to epplcetle bullding and selety codes for
spedfic locations and appbcaetions of this product are the
sole responsibility of the instaler and/or purchaser. Inno
event shall Tangent Technologies LLG the manutecturer of
the PalyForea™ products be liable for labor, installation,
redrstaliation or for any indirect, punitve, exemplary or
consaquential demeges of any kind whatsoever from the
provisions of this information.

This resision 1.5 [12/21/15] supersedes aif other
Polforce™ techinical data sheafs.



SUNBOLT

VELOCITY

SOLAR WORKSTATION

7

BATTERY SPECIFICATIONS



SUNBOLT

““RENOGY

DEEP CYCLE
AGM BATTERY
12 VOLT 100AH

HERENOGY [ 1oawionm

g HiRENOGY i “

K @ TS s \
AAROO® Toommmmri— ';g'%?

RENOGY DEEP CYCLE AGM BATTERY 12 VOLT 100AH

Due 10 s outstanding peformancs, the Renogy 12V Deep Cycls AGM Battery (s & favorite In @ wide variaty of applicazions. Mai VCe-Traa and leak.plroot,
e battery Is ideal for standby projacts that require minimal manitaring. Beyond applicaticas such as unnterruptitle powsr suppiios (UPS) and
talecommunication systems. the battery can ako handle cyclic uses, Guch as Rvs, boats, medical equipment, and lswnmowers, thanks 1 its high discharge
18 A0 Wik OPRTATION LAMPSETUNE FRNGS, 15 NIGh power-1o-waight ratio makes it sultabis for solas and wind energy stormge applications. With the finest
materlals, state-of-the-art production techniques, and e strictest quaiity control measures, Rencgy ACM batterias 2im 10 provide the mest mikable,
canvaniant, and sconomic rachargeable battery sclution.

¢ FEATURES

Maintenance Free
M3 3 od with thic psorbe qglass mat |AG & and advs equiated technol Raenogy D«

Battories sava you from

Excellent Discharge Performance

Proprietary quinary alloy plates and speclally treated plate grids enable low internal rasistance and high discharge currents of up to 10 times

the battery rate

Long Shelf Life

Made of high purity materials, Renogy Deep Cycle AGM Batternies reduce the monthly self-discharge rate below 3% at 77°F |25°C)|

which is 5 times lowes than their floc ounterparts

Wide Operation Temperature Range

Improved ele olyle formula ensures stable batlery capacity and outstanding descharge performance at low temperastures below 32 |

RENOGY.COM 2775 EAST PHILADELPHIA ST, ONTARIO. CA 91761
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ELECTRIC CHARACTERISTICS

Mumber of Ceils &

Rated C y [TT"F/25°C) 100AR (10 Howur Rate ta 10.5WV)

f-discharge Rate [TT'F/28°C) < 3%/ manth

13.5W-13.8Y

Float Charge VYoltage [TT'Ff25°C)
Temperature Campanaation: lamv/~C

15, G0 =1, B

Temperature Compensation: -24my/

Cycle Use Voltage [TTFfZ5°C)

Egqualization Veltage (TT°F/25°C) T =T, BY I

Max Charge Current 304 I
T - e |

TEMPERATURE PARAMETERS

Mormal Operating Tem perature TT*F2B.4°F [25°CLF°C) I

Discharge: §*F~122F [-16°C=F0°C)

Charge: 5°F-104°F [-15°C-40°C)

Operating Temparature Range

Storage Temperature Range S F~104°F [-15°C~&07C)

MECHANICAL PROPERTIES

Terminal Bolt Size ME x 1.25 x 20 mm

Recommended Terminal Torgue 109.8 inch-lb f 12.& H.m

ABS

CONSTANT CURRENT DISCHARGE CHARACTERISTICS (77°F/25°C) UNIT: A

wmin | 3omin | b | 3w | she | ahe | johr | 20nr
1. w655 | wooo | savo | zeme | weo | mws | am | sis
67 | osesm | svoo | zzo | ws2 | nes | am | s

1559 | w23 | ssw | 2583 | yraz | mss | sez | sos

w1 | sez: | ssc0 | asse | was | neo | asz | see

tza | 7aez | soso | 2soo | wos | weez | eaz | sse

1308 | a9 ] ST l 24,36 l 1676 1 0TS | 314 l 580
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CONSTANT POWER DISCHARGE CHARACTERISTICS (77°F/25°C) UNIT: WPC

min | Somin [ we [ 3he | she | she | tohe | zomc |

1.60W H04.0 ] 1.0 i I Sl94 I 3552 I 2355 I 1oed I oS0 ]

16TV 2045 45 I IF5.00 10580 I sL 4 BE I 251k I Faal I o2 I

50.55 3457 2518 ekl

oo | ie038

2685 I 15170 49 El 34519 F2.08 950

|
|
306 ] 16764 I 1000
|
I
I

|
| | ] ] ] ]
wzeo | soza | zasa | o | 1mas | wos |
| | | | | |
| | | ] ] ]

24575 ] 13575 sB.BO 5400

|75

CHARGING PROCEDURES

Charge Voltage [WiCell)

Application Max Charge Current
Temperature Set Point Allowable RFange
Cycle Use 255 2L50 2.40~2.50
050
Standby 25"C 22T 2.25-2.30

DISCHARGE CURRENT V5. DISCHARGE VOLTAGE

Final Discharge Yoltage (ViCell) LTE L7o 165 160
o T T ST

EFFECT OF TEMPERATURE ON CAPACITY

Temparature Dependency of Capasity [20hr)
400¢ To2s

| 200C | 100% |

| ve [ o |

| -1B°E | 85 |

SELF-DISCHARGE CHARACTERISTICS

Starage Time Pressrvation Rate
| 3 Manths | 9% |
| & Manths | B3% |
| 12 Months | [ |
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Float Service Life
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XY :
>r CanadianSolar

MAXPOWER
CS6U-325| 330| 335P

Canadian Solar's modules use the |atest innovative
cell technology, increasing module power output and
system reliability, ensured by 16 years of experience
in module manufacturing, well-engineered module

design, stringent BOM quality testing, an automated
manufacturing process and 100% EL testing. @ S output warranty

KEY FEATURES
@ product warranty on materials
and workmanship
,) Excellent module efficiency of
upto: 17.23 %

MANAGEMENT SYSTEM CERTIFICATES*
150 9001:2008 / Quality management system
High PTC rating of up to: 92.18 % 150 14001:2004 / Standards for environmental management system
OHSAS 18001:2007 / International standards for occupational health & safety

IP68 junction box for long-term PRODUCT CERTIFICATES®
weather endurance IEC 61215 /1EC 61730: VDE / CE

Heavy snow load up to 5400 Pa,
wind load up to 3600 Pa*

& C€

* I you Nesd SPRCINc prooUCt Cortifizates, and If module NStaliations are 1o ceviate
from cur QUIIANCE SPEOMES IN CUr INSEARALON MaNLAl, Pase contact your local
Canacian 2127 52/@s ang technical Fepressmtatives.

CANADIAN SOLAR INC, is committed to providing high
quality solar products, solar system solutions and services to
customers around the world. As a leading PV project developer
and manufacturer of solar modules with over 25 GW deployed
around the world since 2001, Canadian Solar Inc. is one of the
most bankable solar companies worldwide,

~For detall Informaion, please refar to Installation Manual

CANADIAN SOLAR INC,
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com
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ENGINEERING DRAWING (mm)

C56U-330P 7 1-V CURVES

Rear View Frame Cross Section A-A
!L“] [
1 D i
b M
(— L
- H
384 {
1 Mounting Hole
Ll ‘I.p.j* I/' ,f 270 TE 0 OTE OB M A0 43 272 N I OI2 N M O40 & B0
r.-lu:E.-— . 1 B oo v e B
w [T e B
= . [ aac W
i a0 v e B
Al (TH
ELECTRICAL DATA | 5TCx MECHANICAL DATA
56U 325P A30F 335P Specification Data
Nominal Max. Power (Fmax] 325 W 330w 335 W Cell Tvpe Poly-crystalline, & inch
Opt. Operating Valtage (Vmp) 37.0V 372V 374V Cell Arrangement 72 (6x12)
Opt. Operating Current (Imp) 278 A 228 A B.o6 A Dimensions 1960 = 932 x 35 mm
Open Circuit Voltage (Voc) 455V 456 45.8Y (77.2x39.1x 1.28in}
Short Circuit Current (Isc) 9.34 A 5454 9.54 A Weight 22.4 kg (49.4 Ibs)
Module Efficiency 16.72% 16.97% 17.23% Front Cover 3.2 mm tempered glass
Operating Temperature -40°C ~ +85°C Frame Material Anodized aluminium alloy
Mazx. System Voltage 1000 W (IEC/UL) or 1500 W [TECUL) |-Bax IPEB, 3 bypass diodes
Madule Fire Performance TYPE 1 (UL 1703) or Cable 4.0 mm? {IEC), 12 AWG [UL)
CLASS C(IEC 61730) 1160 mm (45.7 in)
Max, Series Fuse Rating 154 Connector T4 series
Application Classification Class A Per Pallet 30 pieces
Power Tolerance O~+5W Per Cantainer (40' HQ) 720 pieces
* Ungsr Stanciare Test Caneitieens (STE] of Iraciance of 1000 Wi, spectrum 2M 1.5 and
ol LeMperature of 25°C.
TEMPERATURE CHARACTERISTICS
ELECTRICAL DATA | NMOT® Specification Data
56U 325P 330F 335P Temperature Coefficient (Pmax) -0.40% /*C
MNominal Max. Power (Pmax] 233 'W 243 W 247 W Temperature Coefficient (Voc) -0.31 %/ °C
Opt. Operating Voltage (Vmp) 240V 242V 2.4 Temperature Coefficient (Isc) 0,05 % / *C
Opt. Operating Current (Imp) 7.03 A 704 717 A Mominal Module Operating Temperature (NMOT) 43 £ 3 °C
Open Circuit Voltage (Voc) 424 425W 42,6V
Short Circuit Current (Isc) 7544 T.62A T.T0A
= Ungsr Nemingl Meduls Op g Temparasure (MMOTY, ef 00 Wi,

Spactram AN 1.5, amblent temparanang 20°0, wing spead 1 mis

FERFORMAMNCE AT LOW IRRADLANCE

Questanding performance at low irradiance, with an
average relative efficiency of 96.0 % for irradiances
between 200 Wim? and 1000 W/m? (&AM 1.5, 25°C).

= Tha spaciizations and key features comianed in this catashest may daviat slighty

Trom our dctual products Sus B3 Bha Bn~gaing INNCuatian ang product annas
Canagian Ealar Ing, rassnvas tha right 1o maks recessary adjusimant 1o e
Infermacian descrbac Parain a1 any tme withadt fumhar neccs.

CANADIAN SOLAR INC.

PARTMNER SECTION

545 Speedvale Avenue West, Guelph, Ontario N1K 1EE, Canada, www.canadianzolar.com, suppert@canadiansolar.com

Apr. 2018, &N rights resered, Py Moouls Frodust Datasness VE.S83_EN
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Mono Multi  Solutions

THE

Residential Module

MULTI-BUSBAR120 HALF-CELL BOB MODULE

120-Cell

MONOCRYSTALLINE MODULE

310-335W

POWER OUTPUT RANGE

19.7%

MAXIMUM EFFICIENCY

O0~+5W

POSITIVE POWER TOLERANCE

Comprehensive Products
and System Certificates

51 70LECE

~
iy
i >
q

Trinasolar

TSM.DODEM.OS(H) Black

®

e & @

LOR

‘ 310-335wW

Black

High power output

» Reduce BOS cost with high power bin and module efficiency
. I string layout and split J-box location reduces the energy loss

v shading

sistance of half-cut cells and increased M8B (Multi Busbar)

rial optimization

e Low Pr coefficient (-0.36%) In

energy production

anti-shading performance and lowe erating temperature

Outstanding visual appearance, easy to install

for superior rooftop aesthetics

* Thinner wires glve a eye cacthing all black look

» Safe and easy to transport, handle, and install

Certified to perform In highly challenging environments

* High P10 resistance through cedl process and module matenal control

* Resistanttos

g, and ammonia

e Over 30 in-hous , TC, HF etc
« Certified to 5400 Pa positive load and 2400 Pa negative load

PERFORMANCE WARRANTY

D Year Prodect Warranty - &5 Year Power Warranty

CGatrurmgied Power
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Residential Module

MULTI-BUSBAR 120HALF-CELL BOB MODULE

HMENSIONS OF PYW MODUALE{mm)

TL g o st gk

LT

I-W CURVES OF FW MODULE (I35W)

v

P-4 CURVES OF P MIODOULE (335W)

[ L]

ELECTRICAL DATA [STD)

Pk Powor Watis- Pz (W) ® il 35

Powar Dutpat Tokeranca P (W) 0= 45

Masimesm Powsr Voltage- Vs (W) EET 332 F34 HE 358 w0
Fasimm Powser Durma ni- ke (&) 980 549 458 SEF a7e 9485
DOipan Ciecuit Voltage- Vi [V g a1 #0.3 404 40E 407
ShortCircuil CUrant. b {A) 1003 1012 1020 1030 10,40 1050
Mizdula EFficiancy o m{¥a} 182 1E5 186 131 194 187
E'IT." d. 0. Ol -l IS, At AMLS

Mamurrg 13wEeEs 1T
ELECTRICAL DATA [NMOT)

PMAIEiTRaT FPswer -Frass (W} = 238 242 246 =0 =4
MIsiTEST: POiwser Voltage- Vs (W] £l .z T4 3LE L7 ns
Masimem Powsr Currant-lse (&} 757 754 771 779 TEE 794
Dipan Circuit Woitasga -V W) TE I |0 3|1 =3 IB4
Shirt Dinouit Curman - (&) 808 a1s 8.22 a3n EE= B.45

L= - Ak

22°T. Wire Saeed In

HECHAMICAL DATA

Solar Colis Monocrystaline:
Cadl Orieniation 120 calls (5= 200
Moduks Dimansions 1E58 = 1004 = 35 mm (56.85= 38,53 = 1.38 inchas)
Weight 1B 7hy) (41 28]
Clars 2 2mm {013 inches). High Transmission, AR Coated Tampared Class
Encapsulant Matarial EVA
Eacksheat Bk
Frams: S mim (138 inchas) Anodized Aluminium Aoy
|-Box IF 53 rated
Cahless Phatossoitaic Tachnokogy Cabie £ Dmim® (0006 inchest
Forirait N 140mmiF Z85mm (5.5L11.22 inchis)
Laratscape: M 1200mm /R 1200 mm {47 24/47.24 inches)
Conrg chor MO
TEHFERATURE RATINGS MAXIMUM RATINGS
N O b s Epaarieg Tamguascsrey | $1°C [23°0) Operational Tempa s -A0~+ES T
Tamparature Coatficient of Pesx - 0365 MMM SyStem Vo kg 10004 DC (IEC)
Tamgarabers Doafficiend of Ve « 0L26%™C 1000% DC (UL)
Tamparaties Doat it of b Lala LTy Maci Series Fuse Rating 208

Ce netzorre s Fuss in Comane Bas W T/ 37 S TR In Rl coanection|

WHARRANTY

10 year Product Waorkmanshig Warranty

25 yaar Power Warranty

[Finaue wies oo prodiurs sty for St )

FACKAGINGOONFICLIRATION
Mol per how 30 pieres
Modules per 4T oontainar: TEO piacos

Trinasolar

CAUTIONR: READ SAFETY AMDINSTALLATIOR INSTRUCTIONS BEFORE LISING THE PRODUCT .

© 2008 Trira Solar Limited. &1 rights resansd. Spedications inchaded in this datachest ane subiect 1o changs without notice
e number TSM_DOOSM DS[E)_EK_2019_B

[ T P E T
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~
EAGLE

THE MOST
DEPENDABLE

SOLAR BRAND

EAGLE 60HM G2
315-335 WATT « HALF CELL MONO PERC MODULE

Positive power tolerance of C J

=t @« 4 (€

LETED

BUILDING YOUR TRUST IN SOLAR. JINKOSOLAR.US ._Iin{‘(o
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ENGINEERING DRAWINGS MECHANICAL CHARACTERISTICS
Fom 5"“‘ R Cells Mana PERE Diamand Cell [158.76x158. TSmem|
] H i Me.of Half Cells 120 [4x20]
I _ I Dimensicns 16841 002w 35mm [64. 3039 45=1. 38in|
I ' Weight 12.0kg [41.91bs]
i Front Glass 3.2mm, Anti-Reflection Coating
N : t i I High Transmission, Low Iron, Tempered Glass
; | i ; Frame Arnodized Aluminum Alloy
i i 2 Junction Box IFST Rated
li B Dutput Cables 12 AWG, 1825mm [M1.85in| or Customized Length
i Fire Type Type 1
: " Pressure Rating  S400Pa [Snow] & 2400Fa [Wind)

E— I _Il‘ Lergth: 2 2mm
£ IL: I wicth; £ 2mm TEMPERATURE CHARACTERISTICS
L ! "“_F _____ :ﬁiD:‘t: *h1 mr: Temperature Coefficients of Pmax -0.38%~C
’ ) T fowPecheadmm Temperature Coefficients of Voo -128%/°C
- Temperature Coefficients of lsc 0.048% 0
ELECTRICAL PERFORMANCE & TEMPERATURE DEPENDENCE | oo oreerere RO o
Current-Voltage & Power-Voltage Temperature Dependence
Curves [315W] B af lsc, Voo, Pmax HAK'HUH HAT'HGS
= Operating Temperature [*C] ~40*C-+B56C
- = Maximum System Voltage 1000V
j = }‘Eh‘. Maximum Series Fuse Rating 204
== e
HERRRRS
& PACKAGING CONFIGURATION
Valtage [¥] ) {Two pallets = One stack]

@ -m @ o@m W noIm

Mpes/pallet, Adpos/stack, Blbpcs 0 HO Container
Cell Temperature [*C]

ELECTRICAL CHARACTERISTICS

Module Type JEMIEM-A0HEL JEMINIM-S0HBL JEMIZEM-S0HBL JEEAI0M-S0HBL JEMIIEM-A0HBL

5TC HOCT 5TC NOCT SCT NOCT SCT HOCT 5CT HNOLCT
Maximum Power [Pmiax] AEwWp 235Wp I20Wip 23%Wp A25Wp 242Wp J30Wp 246Wp TI5Wp 260Wp
Maximum Power Yoltage [¥Wmpl 332 W 324 1148 1.8V .88 ey eV 2508 Jrov
Maximum Power Current Impl 9454 T.5eA 9.5%A TE2A b.a8a 1454 *TTA TI4A ATA Ta2a
Dpen-circuit Veltage [Vocl L0LTY ATEV L05Y a7y A1V e 1.3V v A8V JeavV
Short-circuit Current [Isc) QLR B.33A 10.154 BLan 10.204 8544 10.314 B.55A 10344 B.74A
Module Efficiency STC [%] 18.27% 18.67% 18.94% 1H.28% 19.85%

*STC: - Irradiance 1000W/m? § Cell Temperatura 25°C S AM =15

HOCT: -# |rradiance 800W/m’ L Ambient Temperature 20°C ﬁ} AM =15 _.%’—,.'I'I'il'ld Speed 1m/s

*Power measurement tolerance: 3%

The company reserves the fnal right for explanation on any of the information presenfed heredy. IKM315-235M-80HL-A2. 1-U%

Solar
BUILDING YOUR TRUST IN SOLAR. JINKOSOLAR.US JI'HKO
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Commercial Electric 28-WATT, 2200- Lumen Metal LED Dual Spotlight
¢ Dual-head light provides 180-degree coverage
e Delivers 2200 lumens
¢ Metal weatherproof design for outdoor use
e Fixture is built to last with maintenance-free energy efficient LEDs with 35,000-hours of life (equivalent
to 32-years at 3-hours per day)

Dimensions:

¢ Product Depth (in.): 4
Product Width (in.): 6.5
Product Height (in.): 6.5
Details:
Product Weight(lb.): 1.5

Warranty / Certifications: ETL Listed

Manufacturer Warranty: 5-year limited warranty
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ELECTRICAL COMPONENTS - SOLAR CONTROLLER
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/1, Important Safety Instructions A\

Please save these instructions.

Thiz manual containg important safety, installation, and operating instructions for the charge
controller. The following symbols are used throughout the manual to indicate potentially
dangerous conditions or important safety information.

Indicates a potentially dangerous condition. Use extreme caution
when performing this task

Indicates a critical procedure for safe and proper operation of the
controller

Indicates a procedure or function that is important to the safe and
proper operation of the controller

. General Safety Information
# Read all of the instructions and cautions in the manual before beginning the installation.

& There are no seniceable parts for this controller. Do NOT disassemble or attempt to repair
the controller.

® Do NOT allow water to enter the controller.

o Make sure all connections going into and from the controller are tight.

. Charge Controller Safety

* MNEVER connect the solar panel array to the controller without a battery. Battery must be
conmected first.

® Engure input voltage does not exceed 100 VDC to prevent permanent damage. Use the
Open Circuit Voltage (WVoc) to make sure the voltage does not excesd this value when
connecting panels together.
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[l Battery Safety

Use only sealed lead-acid, flooded, gel or lithium batteries which must be deep cycle.

Explosive battery gases may be present while charging. Be certain there is enough
ventilation to release the gases.

Be careful when working with large lead acid batteries. Wear eye protection and have
fresh water available in case there is contact with the battery acid.

Carefully read battery manuals before operation.

Do MOT let the positive (+) and negative (-) terminals of the battery touch each other.
Recycle battery when it is replaced.

Over-charging and excessive gas precipitation may damage the battery plates and
activate material shedding on them. Too high of an equalizing charge or too long of one
may cause damage. Please carefully review the specific requirements of the battery
used in the system.

Eqgualization is carried out only for non-sealed / vented/ flooded / wet cell lead acid
batteries.

Do NOT equalize VRELA type AGM [ Gel / Lithium cell batteries UNLESS permitted by
battery manufacturer.

Default charging parameters in Li mode are programmed for 12.8V Lithium lron
Phosphate (LFP) Battery only. Before using Rover to charge other types of lithium
battery, set the parameters according to the suggestions from battery manufacturer.

Please set the correct battery type the first time you use.

@ Connect battery terminals to the charge controller BEFORE connecting
the solar panel(s) to the charge controller. NEVER connect solar panels to
charge controller until the battery is connected.

Do NOT connect any inverters or battery charger into the load terminal of
the charge controller.

Once equalization is active in the battery charging, it will not exit this stage
unless there is adequate charging current from the solar panel. There
should be NO load on the batteries when in equalization charging stage.
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General Information

The Rover Series charge controllers are intelligent controllers suitable for various off-grid solar
applications. It protects the battery from being owver-charged by the solar modules and
over-discharged by the loads. The controller features a smart tracking algorithm that maximizes the
energy from the solar PV module(s) and charge the battery. At the same time, the low voltage
disconnect function (LVD) will prevent the battery from over discharging.

The Rover's charging process has been optimized for long battery life and improved system
performance. The comprehensive self-diagnostics and electronic protection functions can prevent
damage from installation mistakes or system faults.

Key Features

® Automatically detect 12V or 24V DC system voltages

¢ [nnovative MPPT technology with high tracking efficiency up to 99% and peak
conversion efficiency of 98%

& Deep cycle Sealed, Gel, Flooded and Lithium (12.8V LFP) battery option ready
Electronic protection: Overcharging, over-discharging, overload, and short circuit

® Reverse prolection: Any combination of solar module and battery, without causing
damage to any component

® Customizable charging voltages
® Charges over-discharged lithium batteries

®* R523Z2 port to communicate with BT-1 Bluetooth module

MPPT Technology

The MPPT Charge Controller utilizes Maximum Power Point Tracking technology to extract
maximum power from the solar module(s). The tracking algorithm is fully automatic and
does not require user adjustment. MPPT technology will track the array’smaximum power point
voltage (Vmp) as it varies with weather conditions, ensuring that the maximum power is
harvested from the array throughout the course of the day.

Current Boost

In many cases, the MPPT charge controller will "boost” up the current in the solar system. The
current does not come out of thin air. Instead, the power generated in the solar panels is the
same power that is transmitted into the battery bank. Power is the product of Voltage (V) x
Amperage (A).
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Therefore, assuming 100% efficiency:

Power In = Power Out
Volts In * Amps In = Volts out * Amps out

Although MPPT controllers are not 100% efficient, they are very close at about 92-95% efficient.
Therefore, when the user has a solar system whose Vmp is greater than the battery bank
voltage, then that potential difference is proportional to the current boost. The valtage generated
at the solar module needs to be stepped down to a rate that could charge the battery in a stable
fashion by which the amperage is boosted accordingly to the drop. It is entirely possible to have
a solar module generate 8 amps going into the charge controller and likewise have the charge
controller send 10 amps to the battery bank. This is the essence of the MPPT charge controllers
and their advantage over traditional charge controllers. In traditional charge controllers, that
stepped down voltage amount is wasted because the controller algorithm can only dissipate it
as heal. The following demonstrates a graphical point regarding the output of MPPT technology.

Current vs. Voltage (12V System) Output Power(12V System)
Typical Battery Maximum Maximum
Voltage Range Power Paoint Traditional " Power Paint

li" Controller

w] Operating

g] Range

=2

o

Limiting Effectiveness

Temperature is a huge enemy of solar modules. As the environmental temperature
increases, the operating voltage (WVmp) is reduced and limits the power generation of the solar
module. Despite the effectiveness of MPPT technology, the charging algorithm will possibly
not have much to work with and therefore there is an inevitable decrease in performance.
In this scenario, it would be preferred to have modules with higher nominal voltage, so that
despite the drop in performance of the panel, the battery is still receiving a current boost
because of the proportional drop in module valtage.
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Four Charging Stages

The Rover MPPT charge controller has a 4-stage battery charging algorithm for a rapid,
efficient, and safe battery charging. They include: Bulk Charge, Boost Charge, Float Charge,
and Equalization.

Battery o :
Voltage A B e
Builk Charga Constant changing Pl Clunrige

Equalize
Boosat
Rechargef -=".........

Tiatiia
Battery o
Curreit Dusutie Tirres: 2

|Fearige 10180 n)
4
Mis Currana
Currmlativa Tima: 3 E
1
1
)
~
.
1
Tima

Bulk Charge: This algorithm is used for day to day charging. It uses 100% of available solar
power to recharge the battery and is equivalent to constant current. In this stage the battery
voltage has not yet reached constant voltage (Equalize or Boost), the controller operates in
constant current mode, delivering its maximum current to the batteries (MPPT Charging) .

Constant Charging: When the battery reaches the constant voltage set peint, the controller
will start to operate in constant charging mode, where itis no longer MPPT charging. The current
will drop gradually. This has two stages, egualize and boost and they are not carried out
constantly in a full charge process to avoid too much gas precipitation or overheating of the
battery.

~ Boost Charge: Boost stage maintains a charge for 2 hours by default. The user
can adjust the constant time and preset value of boost per their demand.

Float Charge: After the constant voltage stage, the controller will reduce the battery voltage
to a float voltage set point. Once the battery is fully charged, there will b2 no more chemical
reactions and all the charge current would turn into heat or gas. Because of this,
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The charge controller will reduce the vollage charge to smaller guantity, while lightly charging
the battery. The purpose for this is to offset the power consumption while maintaining a full
battery storage capacity. In the event that a load drawn from the battery exceeds the charge
current, the controller will no longer be able to maintain the battery to a Float set point and the
controller will end the float charge stage and refer back to bulk charging.

/Ay Equalization: |s carried oul every 28 days of the month. It is intentional overcharging of
the battery for a controlled period of time. Certain types of batteries benefit from periodic
equalizing charge, which can stir the electrolyte, balance battery vollage and complete
chemical reaction. Equalizing charge increases the battery voltage, higher than the standard
complement voltage, which gasifies the battery electrolyte.

E Onece equalization is active in the battery charging, it will not exit this stage unless
there is adeguate charging current from the solar panel. There should be NO load
on the batteries when in egualization charging stage.

ﬁ Over-charging and excessive gas precipitation may damage the battery plates
and aclivate material shedding on them. Too high of equalizing charge or for too
long may cause damage. Please carefully review the specific requirements of the
battery used in the system.

m Equalization may increase battery voltage to a level damaging to sensitive DC
lzads. Ensure that all load allowable input valtages are greater than the egualizing
charging set point voltage.

Lithium Battery Activation

The Rover MPPT charge controller has a reactivation feature to awaken a sleeping lithium
battery. The protection circuit of lithium battery will typically turn the battery off and make it
unusable if over-discharged. This can happen when storing a lithium battery pack in a
discharged state for any length of time as self-discharge would gradually deplete the remaining
charge. Without the wake-up feature to reactivate and recharge batteries, these batteries would
become unserviceable and the packs would be discarded. The Rover will apply a small charge
current to activale the protection circuit and if a correct cell voltage can be reached, it starts a
normal charge.

When using the Rover to charge a 24V lithium battery bank, set the system
voltage te 24V instead of auto recognition. If auto recegnition is accidently
selected the Rover will allow you to change it to 24V when the lithium battery
activation. In the activation interface press and hold the enter button to
trigger the system voltage selector. To change the system voltage, press the
Up or Down buttons then long press Enter to save the selected system voltage.
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Additional Components

Additional components included in the package:

{
B

Remote Temperature Sensor:

This sensor measuraes the temperature at the battery and uses this
data for very accurate temperature compensation.The sensor is
supplied with a 9.8t cable length that connects to the charge
controller.Simply connect the cable and adhere the sensor on top
aor the side of the battery to record ambient temperature around the
battery.

SR Do Mot use this sensor when charging lithium battery.

Mounting Brackets

These brackets can be used to mount the Rowver charge
controller on any flat surface. The screws to mount the
brackets to the charge controller are included, screws to
mount charge controller to surface are not included.

Mounting Oval:7.66 x 4.70mrm (0.30 x 0.18in)

Optional Components

Optional components that require a separate purchase:

Renogy BT-1 Bluetooth Module:

The BT-1 Bluetooth module is a great addition to any Renogy charge
contrallers with a R5232 port and is used to pair charge controllers with the
Renogy BT App. After pairing is done you can monitor your system and
change parameters directly from you cell phone or tablet. Mo more
wondering how your system is performing, now you can see performance
in real time without the need of checking on the controller's LCD.

Renogy DM-1 4G Data Module:

The DM-1 4G Module is capable of connecting to select Renogy charge
controllers through an R5232, and is used to pair charge controllers with
Renogy 4G monitoring app. This app allows you to conveniently monitor
your system and charge syeters parameters remotely from anywhere 4G
LTE network service is available.
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Identification of Parts
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ROVER

. Key Parts

. PV LED Indicator

. Battery LED Indicator

. Load LED Indicator

. System Error LED Indicator
. LCD Screen

. Operating Keys

. Mounting Holes

. Remote Temperature Sensor Port (optional accessory)
. PV Terminals

10. Battery Terminals

11. Load Terminals

O 0O NOO O, &b W N =

12. RS-232 Port (optional accessory)
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Installation

Recommended tools to have before installation:

Screwdriver Multi-Meter

Connect battery terminal wires to the charge controller FIRST then connect the
solar panel(s) to the charge controller. NEVER connect solar panel to charge
controller before the battery.

Do NOT connect any inverters or battery chargers into the LOAD TERMINAL of
the charge controller.

|

Do not over tighten the screw terminals. This could potentially break the
piece that holds the wire to the charge controller.

Refer to the technical specifications for max wire sizes on the controller and
for the maximum amperage going through wires.

You are now ready to begin connecting your battery to your charge controller.
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- Battery
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. Bluetooth Module communication (optional)

2]

000000

HEIRBIE

@ Place the sensor close to the battery

Do NOT place the Temperature Sensor lug inside the battery cell.

Mounting Recommendations

(wastG |
Never install the controller in a sealed enclosure with flooded batteries. Gas can accumulate
and there is a risk of explosion.

1. Choose Mounting Location—place the controller on a vertical surface protected from
direct sunlight, high temperatures, and water. Make sure there is good ventilation.
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2. Check for Clearance—verify that there is sufficient room to run wires, as well as clearance
above and below the controller for ventilation. The clearance should be at least 6 inches (150mm).
3. Mark Holes

4. Drill Holes

5. Secure the charge controller.

Ll L L LTS LL L L LY

6 inches .
(150mm) l ' ' I I I ' cool air

VA S A L T LT S AT S AT T TP 4

Mounting Methods

The controller can be mounted using the existing mounting holes or using the included mounting
brackets.
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Using Mounting Hole

< <
Step 1.
Measure the distance between each ‘
mounting hole on the Rover. Using that
distance drill 4 screws onto desired surface. @ @
o [ ;
Align the Rovers mounting holes with the ‘ —
SCTews -
. (1

Step 3.

Verify all screw heads are inside the ‘
mounting holes. Release controller and
check if mounting feels secure.
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Rover is very simple to use. Simply connect the batteries, and the controller will automatically

determine the battery voltage. The controller comes equipped with an LCD screen and 4
buttons to maneuver though the menus.

NOTE: Please set the correct battery type the first time you use.

Startup Interface
= =D
<3
= -
<o
Main Display
Main Screen Solar Panel Voltage Charging Current
=== | & =
| oty mn ) nron
ic3 ! =t Uy
- e
Battery Voltage Battery Capacity
= =
[ =1 NN
Error Code | 83 X g’
£D |
o Load Current Accumulated AH
=29 A=
nn . E |
U.U L] ' »
Controller g b
Load mode Temperature Discharged AH
=m0

5 250

3.

The Battery Capacity (SOC%) is estimated based on the charging voltage.
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Page Up/ Increase parameter value

Page Down/ Decrease parameter value

Enter sub menu/ save parameter value/
turn load on or off in manual mode

"\__L
i+
e ) -
Return to the previous menu
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Programming Battery Type

To enter the battery programming settings hover over the Battery Voltage screen and press
down the Enter button .\When the battery type starts to flash press the Select button to cycle
through the battery types and press Enter to finalize selection .When selecting the Lithium
setting the user can change battery voltage from 12V to 24V and select the charging voltage.

i) =
= =3
=

IR\

i i (50
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Programming Parameters

Battery type System voltage Equalizing voltage Boost voltage
= £ = : 4 - :
— > ' S | i
" = -_ !55 i ’ IL“Li "
L] [ _! | I 1 [ ! " !
™
I Owver-dizcharge e
'“‘H} Over-discharge voltage return voltage Float voltage 4
| -] | | = | . - |
P 1<, i .1 i
[ u..l':< | ico'“—~ 138"
| | an |

e . | e T | R, |

To enter the programming interface simply press and hold the right arrow button. After entering
this feature press the Enter/Right button to switch between parameters. To change the
parameters, press the Up or Down button. To save the parameter press and hold the
Enter/Right button.

The charging parameter setting (Equalizing voltage, Boost voltage, Floating charging voltage,
over-discharge return voltage, Over-discharge voltage) are only available under the battery
“USER" mode. Press and hold the right arrow to enter the programming settings and continue
pressing the right arrow button until you see the desired voltage screen.

Battery charging parameters can also be programmed using the Renogy BT APP. Read the
corresponding user manuals for more information.
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Programming Load Terminal

<
L]
=0

1. This screen is displaying the current Load Made.

2. To enter screen 2 press and hold the Enter button. This screen will allow you to change
the load mode.

3. To change the load mode press the up or down button.

4. Once you have selected the desired load maode press the Enter button to save the sefting.

5. To exit the programming setting press the left button.

Load Mode Options

Setting Description
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The load will turn on at night when the solar
panel is no longer producing any power
after a short time delay. The load will turn
off when the panel starts producing power.

Automatic(On/Off)

T L L TP

When the panel is no longer producing
Time control . power the load will be ON for 1-14 hours
or until the panel starts producing power.

O

In this mode, the user can turn the Load

On/Off by pressing the Enter button at any
time.

Manual

i Used to troubleshoot load terminal (Mo
:  Time Delay). When voltage is delected
: load will be off and when no voltage is
: detected load will be on.

......................................................................................

24Hr The load will be on for 24 hours a day.
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LCD Indicators

nighttime daytime solar panel charging bathery discharging load parameter valus

'd 1 ] ™
! . 'b.ﬂ;
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charging stage system voltage seiting serial port bluetooth abnormality battery type unit

LED Indicators

Indicating the controller's current

L---P\ array indicator ! charging mode.

£ :
1 :
5 | [@--BAT indicator i Indicating the battery's current state.
3/ ! (@—LOADindicator | Indicating the loads’ On/ Off state
A P o i i e e i i i i e R R i i

Indicating whether the controller is
functioning normally.

| ({—ERROR indicator |
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White Fast Flashing The Contraller is undergoing equalization stage

PV Indicator (1) Status
O White Solid The PV system is charging the battery bank
O White Slow Flashing The Controller is undergoing boost stage
O White Single Flashing The Caontroller is undergoing float stage
é

The PV system is not charging the battery bank.
+ PV not detected.
BATT Indicator (2) Status

Off

White Solid ; Battery is normal

O | White Slow Flashing | Battery over-discharged
O i White Fast Flashing Battery over-voltage

LOAD Indicator (3) Status

White Solid ; Load is on

..................................................................................................

Load is off

ERROR Indicator (4) : Status

O White Solid . System Error. Please check LCD for Error code
5 Off System is operating normally




SUNBOLT

Rover Protections

Protection ' Behavior

When PV shot circuit occurs, the controller will stop charging.

PV Array Short Circult | cjaar it to resume normal operation.

if the PV wvoltage is larger than maximum input open voltage
100WDC. PV will remain disconnected until the voltage drops
below 100VDC.

PV Overvoltage

i The controller will limit the battery charging current to the
PV Owvercurrent i maximum battery current rating. Therefore, an over-sized
solar array will not operate at peak power.

If the current exceeds the maximum load current rating 1.05
times, the controller will disconnect the load. Overloading
must be cleared up by reducing the load and restarting the
controller.

i Fully protected against the load wiring short-circuit. Once the
i load short (more than guadruple rate current), the load short

Load Short Circuit i protection will start automatically. After 5 automatic load
i reconnect attempts, the faults must be cleared by restarting
i the controller.
arhsrssssrnssssrsssans s mnnmannnn

PV Reverse Polarit ¢ The controller will not operate if the PV wires are swilched.
Y ! Wire them correctly to resume normal controller operation.

The controller will not operate if the battery wires are
switched. Wire them correctly to resume normal controller
operation.

i If the temperature of the controller heat sink exceeds 65C,
Over-Temperature : the controller will automatically start reducing the charging
i current. The controller will shut down when the temperature
i oexceeds 850
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System Status Troubleshooting

PV indicator Troubleshoot

. Ensure that the PV wires are correctly and tightly secured inside
Off during daylight : the charge controller PV terminals. Use a multi-meter to make
sure the poles are correctly connected to the charge controller.

BATT Indicator Troubleshoot

Disconnect loads, if any, and let the PV modules charge the battery

_ _ . bank. Use a multi-meter to frequently check on any change in battery
White Slow Flashing : voltage to see if condition improves. This should ensure a fast charge.
Otherwise, monitor the system and check to see if system improves.
Using a multimeter check the battery voltage and verify it is not

White Fast Flashing exceeding 32 volls.

Load Indicator : Troubleshoot

+ The Load circuit on the controller is being shorted or
White Fast Flashing ; overloaded. Please ensure the device is properly connected to
the contraller and make sure it does not exceed 204 (DC).

Error Indicator Troubleshoot
WhiteSolid . System Error. Please check LCD for Error code
Error Codes

Error Number Description
CEY b Battery over-discharged
_________________________ E2 i Batteryovervoltage
s B3 - ....... Battery under-voltage
E4. .. Lloadshortcircut
......................... ES b \loadoverioaded
_________________________ E6 . .ooiiiibio..........Controller over-temperature
BB e PN input over-current

E10 ; PV over-voltage
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B rRVRr-20
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Product dimensions:210*151*68.2mm
Maximum Wire Gauge 8 AWG
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Product dimensions:238*172*77.3mm

Maximum Wire Gauge 8 AWG

167 60

Dimensions in millimeters (mm)
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ELECTRICAL COMPONENTS - BATTERY CAPACITY METER
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Waterwich Waterproof 12V DC Voltmeter

Specifications:

Voltage Measuring range: 5 - 30V (Blue digital display)

Battery Measuring range: LED multi-color, Green---full battery; Orange---half-full battery; Red-—low battery.
Outer diameter: 36mm / 1.4"

Thread diameter: 29mm / 1.1

Length: 41 mm / 1.61"

Interface Type: Anode and cathode

Application: Universal for all Cars, motorcycles and other universal models.

Description:

High Grade Flame Retardant Materials, IP65 Waterproof, CE and Rohs Certify, Totally Environment Friendly

Measurement range:5-15v dc for DC 12V battery

The indicator in the middle will twinkle to alarm when the voltage is more than 15V for DC 12V battery ,it will twinkle to alarm when the voltage is
more than 30V for DC 24V battery.

Polarity reverse protection and multiple protection to make it safer to use 236"
60mm

145"

37mm

1.67 "
42.5mm

1.10 ™

28mm
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ELECTRICAL COMPONENTS - INVERTER
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',/i\ Important Safety Instructions /!\
Please save these instructions.

This manual contains important safety, installation, and operating instructions for thea
invertar. The following symbols are used throughout the manual:

:] Indicates a potentially dangerous condifion. Use extreme caution
when performing this task.

S Indicates a critical procedure for safe and proper operation of the
invarter.

Indicates a procedure or function that is important to the safe and
proper operation of the inverter.

B General Safety Information

Installation and wiring must comply with the Local and Mational Electric Codas (NEC)
and must be done by a cerlified technician.

Read all of the instructions and cawtions in the manual before beginning the installation.
There are no sarviceable parts for this inverter. Do NOT disassamble or attempt to repair
the inverfer.

Make sure all connections going into and from the inverter are tight. There may be
sparks when making connections, therefore, make swre there are nof flammable
materials or gases near installation.

B Inverter Safety

The inverters are suitable for 12V Battery Banks OMLY.

ALWAYS make sure inverter is in OFF paosition and disconnect all AC and DC
connecting when working on any circuit associated with the inverter.

MEVER connect the AC owtput of the unit directly to an Electrical Breaker Panel/ Load
Cenfre which is also fed from the ufility power / generator.

When connecting battery terminals, ensura the polarity of the batfery conneclions is
correct. Incorrect polarity may cause permanent damage to the unit.

Bea careful when towching bare terminals of capacitors as they may retain high lethal
voltagas aven after power is removed.
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B Battery Safety

* Do NOT let the positive (+) and negative (-) terminals of the battery touch each other.
Use anly sealad lead-acid, flooded, or gel batterias which must be deap cycle.
Explosive battery gases may be present while charging. Be certain there is enough
ventilation to release the gasas.

« [Be careful when working with large lead acid batteries. Wear eye protection and have
fresh water available in case thare is contact with the battery acid.

& Owver-charging and excessive gas precipitation may damage the battery plates and
activate material shedding on them. Too high of an equalizing charge or too long of one
may cause damage. Please carefully review the specific requiremeants of the battery
used in the system.

B Installation Safety

¢« The unit should be installed in a well-ventilated, cool, and dry environment. Make
sure the fans of the unit and the ventilation holes are not blocked.
+« Do not expose the unit 1o rain, moisture, snow, o liguids of any type.
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General Information

The Renogy Pure Sine Wave Power Inverter delivers superior performance for remote
aff-grid applications, capable of producing cleaner, smoother, and more reliable electricity
for a user's electronic needs.

B Key Features

* Robust and slesk design

* QOplimized for 12 VDC system voltage

+ Clean power for safe operation of sensitive electronics

= |[Easy-to-read LED indicator display

* |Multiple protection features (LVD, HVD, AC Overload and Over Temperature)
* [Excellent Surge Rating - 2x the Power Rating

*  Grownd-fault circuit interruplen{GFCI) praotaction

*  Build-in 5%/2.1A USE port

B Pure Sine Wave

The Renogy Power Inverters output a pure sine wave similar to the waveform of the grid
power. In a pure sine wave, the woltage rises and falls in a smooth fashion with very low
harmanic distartion and cleaner utility-like power.

P pilrw ‘Visrebom

A .
e
—_—

This gives users stable enough power to oparale tools, fans, lights, computers, and other
alectronics without any interference. Pure sine wave inverters are in many cases more
afficiant, allowing users to usae less energy and allow for more device capability. The main
adwvantage fo pure sing wave inverters is that they are used to operate sensitive electronic
devices that require a high guality wawveform with lithe harmaonic distortion. Almost any
alectronic device could be powered using a pura sine wave inverter.
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Included Components

The Renogy Pure Sine Wave Battery Inverters will be shipped with inverter cables and a

remotecontrol for powering the inverter on or off.

Inverter Model Gauge
700W 8 AWG 3ft
1000W 4 AWG 3ft
2000W 4 AWG*2 3ft
3000W Does not include

HERENOGY

Wired remote control

List dimensions

2.875 x 2.3125 x 0.9375in, 73 x 58.7 x 23.8mm

Thickness

0625in , 1.5mm

Wire length Approx 19.8ft
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Identification of Parts (AC Side)

Figure 2: 1000W Inverter

B Key Parts

1. High Output AC Terminals — These terminals are for connecting 115V AC devices
that require more than 15 amps to operate or for connection to distributed wiring that
has multiple AC outlets. Remove the two screws on protective cover to access the
terminals. Any AC output wiring that is directly connected must comply with US National
Electric Code {NEC) wiring gauge recommendations.

® Facing the front panel, the terminals are:

LEFT Middle Right

Neutral (N) Ground(G) Live(L)

NEUTRAL and GROUND are bonded inside the inverter to comply with theNational

Electric Code (NEC) requirement that any AC source must have a neutral to ground
connection.

N

. Power LED (Green) — When this green LED is lit, the inverter is operating.
3. GFCI LED (Yellow) — When the yellow LED is lit, the ground fault circuit has been interrupted.
Shut down the inverter and restar.



SUNBOLT

4. Fault LED (Red) — The red indicator furms on as the inverter shuts down dues to overheating,
averload, under voltage, or over voltage.

* |Immediately turn off all AC appliances if the Fault LED is lit. Allow the inverier o cool
before continuing. Make sure that the venfilation vents are not blocked.

+ [|f an inverter shutdown was preceded by a buzzing sound, there may be an excassive
load in combination with low valtage or a cable prablem.

g, OMNIOFF Switch — Confrals AC owtput.

6. AC OQutlets — 115y AC G0Hz, up fo 15amps for 2000W and 3000W models, up fo 6.1
amps for TO0W,up to 8.7 amps for 1000%.

7. USE Power Port — 5 volis / 2.1A for charging tablets, smariphones, and other small
glectronic devices.

8. Remote Switch Connection — Insart wired remote switch o the connection port. Set
OMN/OFF switch fo "remote” position.

| Alarm —If thereis a buzzing sound, the battery is low. The user should reduce the
AC load, charge tha battery, and check the DC cable fior excessive lossas.

Identification of Parts (DC Side)

Figure 3: 1000W Inverter

B KEY PARTS

1.Positive Terminal — Positive (+) DC Input (Red)
2.Cooling Fans — Thermally controlled

3.Negative Terminal — Negative (-) DC Input (Black)
4.Ground Terminal — For insulated safety ground wire.
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B EUEM

u Make sure inverter is in the off position before connecting anything.
_l Do not over-torque or over fightén the terminals. This could
potentially damage the wnit.

Refer o the technical specifications for max wire sizes on the
controller and for the maximum amperage going through wires.

B Location Recommendations

_l Mever install the inverter in a sealed enclosure with flooded batteries. Gas can
accumulate and there is a risk of explosion.

Ensure installation follows the following guidelines:

1. Cool, dry, well-ventilated area — Heat is the worst anamy for electronic equipmeant.
Inverters muest be in an area where the fans are not blocked ar where they ara not hit
directly by the sun. They should be in an area free of any kind of moisiure and allow for
clearance of at least 10" around the unit to provide for adequate ventilation.

2. Protection against fire hazard — the wnit should ba away from any flammabla
material, liguids, or any other combusiible material. The unit can spark and the
consequances could ba severa.

3. Close proximity to battery bank—prevent excessive voltage drop by keeping the unit
close fo the batiery bank and having a properly sized wire going from the batfery bank
to the inverter.

4. _] Do not install the inverter in the same compartment as the battery bank
because it could sarve as a potential fire hazard.

5. Limiting electromagnetic interference (EMI) — ensure the inverter is firmly grounded
to & building, vehicle, or earth grounded. Keep the invarier away from EMI recepiors
such as TWs, radios, and other avdiofviswal electronics o prevent damagefinterference
to ihe equipmeant.

6. Secure invarter—the inverier could be stand alone or mountéd using the oullying
terminals on the inverter.

The inwerter should never be mounted vertically on avertical surface since
it would present a hazard for the fan opening which is crucial for cooling
the inverter.
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B Sizing a Battery Bank

* [Determine the amount of Watts (Amps * Volis) for the load, and how leng the load
needs to operate—each electrical appliance has technical specificationsindicating the
watts, or the volts and amps required fior operation.

« Estimate load run-time—Baitery size depends on load watts and run-time. Maost loads

are not constant, so estimation is very imporiant.
& Utilize the formula Watts = Valis * Amps
& [Determine Amps used for how many hours = Amp-hour (AR)

For this Renaogy inverter, the battery bank will be 12 volts direct current (12 VDC)

A Microwawve oven T00 Watts fo run microwave oven using the batteries as
= 700 Waiis if it was a 12VDC microwawve requires 58 Amps
12V battery bank TOO Watts / 12 Volis = 58 Amps

Mow that amps have bean determined, the amp-hours
neaed o be determined. The microwave will be used for
approximately 3 hours a day.

58 Amps * 3 hours =174 Ah

Load Opearation = 3 hours

At l=ast a 174 Ah battery must be selected in order o use the 700-Watt microwave at 3

hours a day. However, defermining a battery size is also dependent on the battery that
is able to handle repeated dischargeicharge cycles.

This is just an example. Actual quantities vary by battery capacity and rates
of discharge.

To power the microwave in the example, the user must use an inverter that is
at least 1000 watts, if not more.
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B Grounding

The Renocgy Pure Sina Wave inverters come equipped with a grounding lug fo appropriately
ground to earth or to another designated ground (for example, a metal frame of an RV). Thea
connections fo ground must be tight and against bare metal. Whether using the inverter in a
mohbile application, such as an RV, or in a building, grounding is highly recommended. The
recommendead wire size for grounding is 10 AWG insulated copper strand wire. For maore
infarmation regarding grounding, users andfor installers must conswlt with the Local and
Mational Electric Codas (MEC) for maora specific grounding regulations and suggestions as
thay can change per scenario.

B DC Side Connection

ﬁ The Renogy Pure Sine Wave Inverters are suitable for 12V battery bank
systems OMNLY. Mot following the minimum DC requirement will cause
irreversible damage to the unit.

- Be careful of the positive and negative poles. Reversing the poles might
cause permanent damage to the inverter. It will suraly blow the internal fuse.

Damage to the Renagy inverters due to reverse polarity is NOT covered by
warranty.

_ The input terminals of the inverters have large capacitors connected to them.
Once a positive and negative wire are connected to the terminals, it will
camplete the circuit, and commence drawing a heavy current momentarily. As
a result, there may be a sparking occurring even if the inverter is in the off
position. To minimize sparking, it is recommended that the user have the
appropriate size wire feeding into the inverters andlor install an external fuse
leading into the inverter.
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1.Flip inverter power to OFF position (on 2.Remove Cap, then unscrew inverter
AC side) terminals and connect battery connections.

Then tighten.
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Assuming proper battery connection, the inverter is now ready for use.

B AC Side Operation

1.Connect electronic devices to electrical socket(s) on inverter. Flip inverter power to ON
position {on AC side)

2. When finished, switch AC devices off FIRST, then turn off inverter switch

Avoid switching on the inverter with the load (electronic devices) already

switched on. This may trigger an overload since some electronic devices
have an initial high power surge to start.

;- When switching off the inverter, turn off the electronic devices first. Although
the inverter is off, the capacitors will still have a charge, so the DC and AC
terminals must be disconnected if altering the circuitry.
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Inverter Troubleshooting

Indicator

Alarm baeps

Potential Issue

Input voltage is below 10.5Y

Troubleshoot

Keap input vollage above 10.5%

Impuf voltage is above 16.0V

Keap input vollage below 16.00

Fault LED Lit, inwerter
shut down and alarm on

Input vaoltage is below 10V

Keap input vollage abowve 10V

Input voltage is above 16.5V

Keap input vollage below 165V

Inverter overheats

Allow inverter to cool down

Check for adeguate venfilation

Reduce the load on inverer

Operafing equipment draws oo
much pownar

Usa a higher wattage inverter or
use a lower powered device

Inverter is short circuited

Disconnect the inverter and tum
off the OMAOFF swilch o reset

Yllow LED Lit -
Inverfer shut down

GFCI tripped

Disconnect appliances and tum
off the OMIOFF swilch o resed

External Fusing

Fusing is a recommeanded in PV systems to provide a safely measure for connections going
from panel fo conftroller and controller to battery. Remember to always use the
recommended wire gauge size basad on tha PV system and the controller.

MEC Maximum Current for different Copper Wire Sizes

RANIG 16 14 12 10 a G 4 2 0

Max. Current 104 154 20A | 30A 554 TSA | B5A | 1304 | 1TOA
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Model

RN G-INYT-T00

RRE-INYT- 1000

12W-P2

Eal

RHNG-INYT-3000

123-P3
sW-Fa

Confinuous Power T00 W 1000 W 2000 W J000 W
Input Woltage 12% DC
Output Voltage 118% AC
Peak surge 1400 W 2000 W 4000 W B000 W
Efficiancy = 00%
Freguency B0Hz
Taotal harmonic ,
distortion (THD) = 3%
Mo load current draw =084 = 1.04& =204 = 2548
Battery low alarm 10.6Y £ 0.5V DC
Battery low
Shubdcem 10.0V £ 0.5V DC
Crear valtage
aRutclown 16.5V + 0.5V DC
Caoaling fan Thermally controlled
AC output sockets 2 2 3 3
USE power port BWIZAA
Power output contral AL On/OFf Switch
Dimensions 12.2=7 4233 in [12.926 823 3 in | 17.8xB.8x4 in | 18.9=0x4 in
ia’;g&;?;gg‘e] 5.6 Ib 6.0k 117 Ib 1251
) . ETL Listed fo UL 458 and CSA 22 2 NO 107.1-01
Cerfification
FCC Part 15 class B

WWired remole conbrol

List dimensions

2875 x 23125 x 0.9375in, 73 x 58.7 x 23.8mm

Thickness

0625in , 1.5mm

Wire length

Approx 1984
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This equipment has been tested and found to comply with the limits for a class B digital
déevice, pursuant to part 15 of the FOC Rules. These limits are designed fo provide
reasonable protection against harmful mferference n a residential installation. This
equipmeant genarates, usés and can radiate radio frequency energy and if not installed and
uzad in accordance with the instrections, may cauas harmful interference to radio
communications. Howewver, there is no guarantee that interference will not occur in a
particular installation. If this eguipment doés cause harmiul interferance to radio or television
reception, which can be determined by tuming the eguipment off and on, the wser is
encouraged to try to correct the interferénce by ané or more of the following meaasuras:

® Reorient or relocate the receiving antenna.

Increase the separation betwean the equipment and receiver.

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

# Consult the dealer aor an experienced radio/TV technician for help.

L

This devica complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device musi
accept any infterference received, including interference that may cause wndesired
operation.
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ELECTRICAL COMPONENTS - 60W USB CHARGER
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Electncal

USB Type: 2.0x1, Type-cx1

Number of USB Ports: 2

Nommnal Voltage: 12V 24V DC

Operating Voltage: 8V .32V DC({max)

Peak Voltage: 36V DC(max){3~4seconds )

JSB Type-1 output - QC3 0(3 BV~-12V., Max: 3BW)
USB Type-c output: Q X5 0vV-20v. Max: GOW)
Current Draw: Quescent current @ 20mA

Life: 5000 operatng cycles

Sealing: PG5S

Terminals: Copperinckel plating 14° (6 3mm)
Operating Temperature: —40T'~+307T

Panel Opening: ©28.2 x26.2 mm
Crver voltage protection: Yes
Crver current protection: Yes
Over temperature protection: Yes
Short circuit protecton: Yes
Reverse polarity protection: Yes

Laptops:

Our USB-C Power Delivery charging socket can support for a huge range of USB-C laptops that require
60W full-speed charging or less including Macbook 12” / Pro 13"/ Pro 15" / Air 2018, Dell XPS 13 / XPS
15, HP Elite X2 / EliteBook X360 / Spectre 13 / Spectre 15 / Spectre 360, Lenovo ThinkPad X1 / YOGA730,
Ultrabooks, Chromebooks, Probooks and more.
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ELECTRICAL COMPONENTS - RECEPTACLES
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Straight Blade Devices H l ' B B EI I
15A, 125V, 2 Pole, 3 Wire Grounding
USB Charger Receptacles %’-

Features
« High Power 5 Amp, 5Volt USB Output

¢ Combination Ports, One Type A, One Type C
» Tamper Resistant Commercial Grade Duplex Compatible

Ordering Information

Description Color UPC Number Catalog Number
Tamper Resistant White 28377307171 USB1SACSW
184125V Duplex, 5 Amp,

5 Valts USB Paorts

Listings
elLus Listed to UL488, UL1310

Specifications

Face RTP
B are 15A STANDARD
Indicator Grean LED GRADE DEVICE
Contacts Brass
Clamp Plated Steel
Terminal Screws Plated Steel
Mounting Strap 040" Zinc Plated Stesl
Mounting Screws Zinc Plated Steel
USE Port Stainless Steel
Online Resources
aCatslog
Performance
Electrical
Current Inturrupting Certified for current inturrupting at full rated cument
Environmental
Flammability UL 84-2
Product Identification
Ratings are & permanent part of Complies with LUISE BC1.2 Baeftery Charging and 3.0
the device Power Delivery Specifications
L]
o I - i .
PSreiana n infse mm { HUBBELL
Hubiall Wiring Dawios-Kailkama = Hubbal Incoporaied [Daigwand) = 40 W standew Drive = 2haiton, OT 08484 \“-\-._-. e

Frione (500 255-6000 = Fa (B00) 286-1081 » Spesfieatiora oubjest 12 snange without naties. Wiring Device-Kellems
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Straight Blade Devices
20A, 125V, 2 Pole, 3 Wire Grounding

Commercial Specification Grade Style
Line® Decorator Duplex Receptacles

Features

8 Aesthetic Style Line® decorator design

® Smooth face

4 Triple wipe contacts

Ordering Information

Description
Smooth face, Style

Line® decorator, back

and side wired

Device Color UPC Catalog Number
White TB3585127903 DR20WHI

Listings

UL Listed to UL498 File Mo. E2186
Certified to CSA, C22.2, No. 42

Fed. Spec. W-C-506
NEMA® WD-6 Compliant

Specifications

Face Nylon

Base Nylon

Power Contacts {030 in. (_8) Brass

Ground Contacts Brass

Wire Clamp {082 in. (1.6) Nickel plated steel
Terminal Screws Plated steel

Mounting Strap 040 in. (1) Galvanized steel

Autornatic Self-grounding

Staple
Mounting Screws

Stainless steel

Galvanized Steel

Performance

Electrical

Current Interrupting Certified for current interrupting at full rated cumrent
Dielectric Voltage Withstands 2,000% minimum

Meachanical

Product Identification
Terminal Accommodation
Terminal ldentification

Environmental
Flammability

Operating Temperatures

Ratings are a permanent part of the device
#12-#10 AWG copper stranded or solid conductor only
Terminals identified in accordance with UL 498 and CSA

UL 94 V-2
Maximum continugus 75°C; minimum -40°C (wfo impact)

HUBBELL

1,206 +.015—] | el |LOBT £.DI5
[22.e8 c0.40] [z7.10 +0.4c]

|—--—-— 30 &.015
1.8 10,490]

3,281 .01

2 A 2.731 .00F
33.34 +0.40

1 [68.37 t0.40]

1.5ED & (]G e
[30.88 10.48]

Accessories
Wallplate or Weatherproof Cover StyleLine® Decorator Opening

Resources

Customer Use Drawing
eCatalog
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Ground Fault Products H l 'BB EI I
Commercial Tamper-Resistant and Weather

Resistant GFC| Receptacles ?
Features .
« Patented shutier desian for tamper-resistant protection f—jg‘_
# Meets MEC requirements for TR (517-18c) and WR (406.9), LIV ™ =
and corrosion resistance for harsh and damp applications
"
* Patented AUTOGUARD® self test technology ! ™~
* Protects against line and load reversal, no power to the face or sl =] -
downstream if device is miswired _‘l
L
L)
I

Ordering Information

Description Color UpC Catalog Mumber e .
204, 125V, Style Line®, White B2337TRI22712 GFTWRST20W 1
AUTOGUARD® salf test F.s;'r [ 1=
GFCI receptacle, “ ol “F r Ly =
tamper-resistant and - i

o 0. el

E: Al H (=

[F0RT)j7%, =
£ ojd =
]

() | :'Ei:
_-aﬂ;'; o i._=

Listings

UL Listed - Canadian and U5, _

Mests ADA Standards Online Resources

Meets all HECE requirements

CSA Cartified eCatslog

MEMAS WD-G Compliant

Specifications

Face Nylon

Base Nylon

Power Contacts Brass

Ground Contacts Brass

Mounting Strap Zinc plated stesl

Mounting Screws Zinc plated stesl

L}
o S - ——
=reEne Innanss (HUBBELL

oSl Winng Devics-kislsma = Huobsl Incoparsisd [Dsmwars) = 40 Watanisw Drive = 2nston, OT 08484 N

Frone (500} 255-B000 = Faxd (B800) 286- 1081 + Specfoatiora wijest 12 shangs without nobies. Wiring Device-Kellems
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ELECTRICAL COMPONENTS - COUNTDOWN TIMER
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Push Button Timer

Product information

Color:Blue

Technical Details

Brand Ulincos

Item Weight 0.32 ounces

Product Dimensions 16x09x09inches

Item model number U19C1

Manufacturer Part Number U118

Folding Mo

Cover Included Pushbutton Switch*Wiring Instruction
Voltage 12 volts

« Latching switch: Push it, ON; Push it again, OFF

+ Metal shell, 100% brand new and high guality, mechanical life for 500,000 cycles

= The switch and LED are separated, LED can be on all the time or only on when switch is on, depending
on how you wire it

+ Can be use as a switch for various additional electric equipment, inside & outside the car.(Such as critical
lights, chassis lamp, fog lamps, dome light)

« There is a wiring instruction in the packaging. You can get the wiring diagram in it, that can help you to
install
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ELECTRICAL COMPONENTS - Qi CHARGING
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SCANSTRUT

ROKK waterproof wireless charger

PAHT NO, SC-CW-HE, SC-OW-02E, 5C-CW-0GE

TECHNICAL DATA SHEET

The IPXE waterproof 12/24Y Qi certified wireless charger
rangg enables phone charging on board, Chooss the right
mounling preference for your instalkation rom one of our 3
easy install options.
Input Voltage Ranpge 10-300W DO (1 2/24V system)
1 Input Cumrent Meax 1.6
Standby Power Draw < 0,03W
--'—'_'_"-‘
Peswer Output W BV 1A)
i Hidden. | Rating IPX6 walerproof
(route pocket to 3mm or bond) Di ) OEmm outside diameter
SC-CW-ME IMEnSIons {surface)
. PC, TPE, ABS
Materiels UV resistant sealed uni
i} + 3mm matenal thickness =
. B/mm ¢ rebale
1) Hidden Instal ii ) 3mm material thickness or
less = bond direct
2. 2) Surface Install B4-65 mm (216" - 2-9/167)
3) Bezel visible nstall 10mim (0,397
M . Foraign obiect datection
Tinned Copper
Cable
Surface. A00mm (12741
Approvals CEQ
(B5mm hole saw install) FE RoHS
SC-CW-02E 1. The fisst 12/24V wirchess waterproof
(i certilied charger
2. Marine grade materials
3. IPYE walerprool
Product 4. Easy install
Highlights | 5. ULV stable
3. 6. Ol cedified
6. Non slip surlace
7. Mo sealant required
8, Heat resistance
Bezal,
Application : A Sy (9)
(10 (0,397 drill install) -
SC-CW-03E
For the most direct access to Scanstrut technical support and your local sales epresentative
visil

sales@scanstrut.com www.scanstrut.com A4 {0) 1302 H31280
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ELECTRICAL COMPONENTS - BATTERY INLINE FUSE
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RKURCEK 60 Amp Circuit Breaker Manual Reset Inline Fuse

Brand LR

Curent Rating 60 Aumipd

Voltage 12 Volts

Itz Demeersions LiWxH 86w 1469 1.57 inches
Circuit Brgaker Typa Standand

Abaut this item

«  ModebCar fusdio inline: Breaker Cirouit Fuse 71.2%-24Y DC G068 For Choose

& SiEE S (L) ¢ S5 (WS xS0 (H)

« Cimrent: 18-5608 Yoltage 1.2-24% DC

& Matonal: Pladtg a0 Matal

s Uz for: Car sudio video systenn, boat, marine, bike use. Stops power surges from damagineg your Jmgps.
Mgt o pareil OF Bingsaall

Pradhsdt Speciticationm
Lol Fusie Hiolder
Control Tepsd  Prranls
Current Rating 150 arnpd
Ean  OSB9XS0CETITS
Exterior Finish Fctallic Finesh
Extermal Testing Cartification Altomatic Dy aght

Model Mumibes WETO02HT-CRi0A

PAcuriting Typse Parscl Mouni
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WARRANTY
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Sunbolt warranties the Velocity installation and components as follows:

Installation, Structural Steel Assembly, 1year
Powder Coat, and Wood Finishes

(where applicable)

SureSine Wave Inverter, 100 Amp Hour 2 years
Battery

Structural Steel Components, MPPT 5years
Solar Controller, Battery Capacity

Meter.

Solar Panel Power Output 25 years or more
Tangent Poly-Force Recycled Plastic 50 Years
Lumber

Please see the technical specifications provided in the operations manual for more
information. Model specifications and details may be subject to change. Sunbolt is not
responsible for any damage related to subsequent product alterations, misuse, or abuse
once customer receives. Individual manufacturers reserve the right to change their
warranty terms.

If Sunbolt has provided troubleshooting services by utilizing customer staff for onsite
fault determination and the resolution is unsuccessful, the customer may request that
Sunbolt mobilize a 3rd party electrical contractor to perform troubleshooting and
problem resolution. In this event, the following terms and conditions shall apply:

1. In the event that the Sunbolt mobilized electrical contractor finds that the
fault is caused by a defective component or resulted from a defect in installation, and
it has occurred within the initial 12 months after installation, then Sunbolt shall be
100% responsible for payment of any and all costs of the contractor provided services.

2. In the event that the Sunbolt mobilized electrical contractor finds that the
fault is caused by any (whether observed, identified, or previously known to customer)
user of the table plugging in a device to any table outlet, resulting in a safety shutdown
of the inverter and/or a circuit breaker and/or a GFCI device trip, then the customer
shall be 100% responsible for the payment of any and all charges incurred for the
contractor provided services. Such charges shall be invoiced to the customer by
Sunbolt in itemized form, including a copy of the contractor’s original invoice to
Sunbolt.



