Installation Instruction for Solar Pump

1. OPERATING PRINCIPLE:

Solar panal

FUMP controller

£ - 4 - LUV TETHWE W

Solar pholovoltaic panels convert sunlight to electrical energy, which is passed to the solar
pump controller. The solar controller stabilizes the voltage and creates a three phase output
to drive the electric motor of the pump. If backup batteries (optional) are available, the
controller can charge them. The stored energy can be used at a later date when the sunlight
may not be adequate to drive the pump. Sensors are also connected to the controller and
can be used to protect the pump from running dry, as well as to turn the pump off
automatically when a water tank is full. The system can be remote from traditional power
sources and fully automatic with no on-going electricity charges.

(1) Selecting the solar panel of the pumping system

If you have not purchased a complete system from your supplier, the following formulae will
be useful. Your pump supplier will be able to help you with panel selection,

a. Solar PV panel (solar panel) selection:
Power of PV panels (watts) =Rated power of pump (watts) x( 1. 3 ~ 1.6).
Voltage of solar panel = Rated voltage of pump (volt)x 1. 5
The controller will already be matched to the pump by your supplier.
E.g. A 300 watt pump needs a minimum of 390 watts of PV panels to drive it (300w x 1.3 = 390w)

b. ¥ou may need combinations of panels, especially for the larger pumps. During connection
of solar panels, you have to get the solar panels in series to reach the rated voltage of the
pump, then in parallel to reach the rated current of the pump.

Panels in parallel double the current and the wattage of the panels

Panels in series double the voltage and the wattage of the panels,
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Panels in serias, add the voltage and the wattage of the panels.
Eg. 2 x 12 voit 100 watt panels in parallel becomes a 12 volt 200 watt system
2 x 12 volt 100 watt panels in series becomes a 24 volt 200 watt system.
c. You can select and connect solar panels as the following pictures showed:

Pleane note; Solar panel wilth opar circul voltags 23 working vallage 36V I8 suitabile lor pump systam of 24V and 48Y,
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E.g. 2 x 12V/ 100 W panels in parallel — 12 V/200W system 2. PAKING LIST
212V 100 W panels in series — 242000 system, Open the package and check all the parts have been supplied.

. You can selsct and connect solar panels as the following pictures showed:

(2) Selecting the battery of the pumping system
You will need to buy battery and battery contraller, if you want to pump water when it is not PdeUCt LISt

sunny. Please note if you want to add batteries you will need an additional solar charge
controller (not supplied in the kit) and you will need to double the number of PV panels. The
axtra P\ panels are required to charge the batteries while the pump is pumping.

The cheapest option is to try and fill an elevated header tank or if you have no elevation
locate the tank near a ufility power supply 2o you can pump water from the tank using a o

mains powered pump. Solar pump 1pc ]
You must use deap cycle batteries not car batteries. Deap cycle batteries are designed to

take much lower continual discharges than regular car batteries. Deep cycle batteries
normally have an “amp hour” rating shown as AH, for instance 100AH. Use the following

formulas for calculating battery size required for backup. '
- OR
Flease note even with a deep cycle battery discharging it to a low level will shorten its life,
this is why we use 60% as a discharge level,
i N
Controller 1pc o »-
24V-I72V 96V-216V
Current drawn by the pump = pump power /the voltage.
In the case of a 24 volt 300 watt pump. Impeller 1pc /
ar
300 watts divided by 24 = 12.5 amps.
2 % 100AH 12volt battaries in series = 100 Ah at 24 volts, \
Cable Connector 4pecs
100Ah divided by 12.5 amps x 0.6 = 4.8 hours of backup P Eﬁ%
Batteries in parallel, add the Ah, voltage stays the same.
(]
Batteries in series, add the voltage, Ah stays the same. J 5
Water Level Sensor | 2pcs 74
i
Manual 1pc . ”i}
T




3. INSTALLATION

(1) Wiring the pump

Connecting a longer cable to the pump.{ Pumping for lower then 50m, cable should be 3mm?,

4mm’® cable must be used for higher
than 50m.}

S

Use the parts contained in the cable
connector kit (heat-shrink tube and
tape) to connect a longer supply wire
to the pump. If you don't have a heat
gun to shrink the tube, the barrel of
your soldering iron will do or you
can use a butane torch but with

Heat shrink tubing and tape

great care so you don't melt the /
insulation or set it on fire. Bare the m - —
insulation back as shown above. -

1/ Layout the components needed
to make the join.

2{ Put the large diameter piece of

heat-shrink over the main cable i
and then the smaller diameter Sy,

pieces over the individual wires. L — .

Keap the heat-shrink back away A ,{c"“\
from the joints as you solder them.

Any heat transfer will prematuraly 3 4
shrink the heat-shrink.

&4/ Slide the small heat-shrink y
over the soldered joints and heat -‘,}
using a heat gun or altemative ’

heat source to shrink the sleeve - — -..__.-/

down over the wires,

5/ Wrap the tape over the sealed

joints.

&/ Finally slide the large diameter heat-shrink over the completed joint and shrink to it.

Place the pump in water before you start wiring the controller box. This will allow the pump fo
go through the pre-conditioning required. Do not put the pump in its final position until you
have tested it. unless it is easy to ses and remave,

(2) Solar pump control box

i1} Function of solar pump controller box:

a. Low voltage protection (It is automatic)

b. Over voltage protection(It is automatic)

c. Owver current protection(lt is automatic)

d. Protection for low water level in well (WC WH sensors)
e. Protection for full water level in tank (TC,TH sensors)
f. Controlling running speed of motor (Speed regulator)

g. Delay for restart working function (Timer regulator is to be set a period of rest
time after the pump stops working from low water level protection in well)

h. MPPT function. (Maximum Power Point Tracking)

i. Battery. (Battery can be connected to the controller directly for storing electricity. )

(Z! Technical parameters of controller box

Pump Voltage 24vDC
Rated Current 104
Controller box Biggest open voltage 100VDC
Max Power JE0W
Under Voltage 22.0:0.2VDC
Voltage Best Working Voltage 36x0.2vDC
Overload 154
Current Over current 204/
Dimension 1477232 65mm
Weight 1.10kg
Ambient Temperature =200 ~+507C
Peak Voltage 38VDC
Adaptive
Solar Panel Open-circuit Voltage 43VDC
Connection Way All solar panels in parallel

Table 5-1 24V Controller Box Technical Parameters
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Adaptive Peak Voltage
Solar Panel

svDo

Open-circuit Voltage

43vVDC

Conneaction Way

Each two solar panels in series to become
a ling, then in parallel.

Table 5-3 48V Controller Box Technical Parameters

Pump Voltage asvDo
Rated Current 124
Controller box Biggest open voltage 100VDC
Max Powar Toow
Voltage Under Voltage 22.0:£0.2VDC
Best Working Voltage 8440, 2VDC
Overload 164
Current
Over current 204
Dimension 147*232*65mm
Weight 1.10kg
Ambient Temperature -20°C —+507
Adaptive Peak Voltage 17.5VDC
Solar Panel
Open-circuit Voltage 22VDC
Connection Way Each 3 solar panels in series to become a

line, then in parallel,

Table 5-2 36V Controller Box Technical Parameters

Rated Voltage 2/DC
Rated Current 15A
Controller box Biggest open voltage 150WDC
Max Power 1800W
Voltage Under Voltage 60.0+0.2vDC
Best Working Voltage 108£0.2vDC
Overload 184
Current
Over current 224
Dimension 147 232*65mm
Weight 1.10kg
Ambient Temperature 20T ~—+507T
Adaptive Peak Voltage IsvVDC
Solar Panel
Open-circuit Voltage 43vVDC

Conneaction Way

Each 3 solar panels in series to become a
ling, then in parallel.

Table 5-4 72V Controller Box Technical Parameters

Pump Voltage 48WDC
Rated Current 13.5A
Controller box Biggest open voltage 100VDC
Max Power 1400W
Under Voltage 42.0£0.2vDC
Voltage Best Working Voltage T2£0.2VDC
Overload 184
Current
Over current 204
Dimension 147*232"65mm
Weight 1.10kg
Ambient Temperature 20T ~—+507T

Rated Voltage 86YDC
Rated Current 104
Controller box Biggest open voltage 3I0ovDo
Max Power 2000
Voltage Under Voltage T2.0+0.2VDC




Best Working Voltage 14410 2VDC! (110VAC)
Overload 144
Current
Over current 284
Dimension 3207240795mm
Woeight 2.10kg
Ambient Temperature -20°C —~+507%
Adaptive Solar Peak Voltage 38VDC
Panel
Open-circuit Voltage 43VDC

Connection Way

Each 4 solar panels in series to become a
line, then in parallel.

Table 5-5 %6V Controller Box Technical Parameters

Rated Voltage 168VDC
Rated Current 104
Biggest open voltage 400VDC
Max Power 3000w
Voltage Under Voltage 96.0+0.2vDC
Best Working Voltage 252+0.2VDC
Overload 15A
Current
Ower current 184
Dimension 3207 240*95mm
Weight 2.1kg
Ambient Temperature 20T —-+507TC
Adaptive Peak Voltage I6VDC
Solar Panel
Open-circuit Voltage 43VDC

Connection Way

Each 7 solar panels in series to become a
line, then in parallel.

Tahble 5-7 168V Controller Box Technical Parameters

Rated Voltage 144VDC
Rated Current 104
Controller box Biggest open voltage 300vVDC
Max Power 25000
Voltage Under Veltage 96.01£0.2VvDC
Best Working Voltage 216x0.2VDC
Overload 144
Current
Owver current 284
Dimension 320" 240795mm
Woeight 2.10kg
Ambient Temperature 20°C —+507C
Adaptive Solar Peak Voltage 3EVDC
Panel
Open-circuit Veltage 423WDC

Connection Way

Each & solar panels in seres to become a
line, then in parallel.

Table 5-6 144V Controller Box Technical Parameters
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Rated Voltage 182vDC
Rated Current 104
Biggest open voltage 450VDC
Max Power 3500w
Voltage Under Voltage 96.0+0.2VDC
Best Working Voltage 252+0.2VDC
Overload 154
Current
Over current 184
Dimension 320°240*95mm
Weight 2.1kg
Ambient Temperature -20°C —+507T
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Adaptive Peak Voltage 3BvVDC
Solar Panel
Open-cireuit Voltage 43vDC
Connection Way Each 8 solar panels in series to become a

line, then in parallel.

Table 5-8 192V Controller Box Technical Parameters

Rated Voltage 216VDC
Rated Current 104
Biggest open voltage 450vDC
Max Power A000W
Voltage Under Veoltage 96.0+0.2vDC
Best Working Voltage 32420.2VDC /(220VAC)
Overload 154
Current
Over current 184
Dimension 3207240*95mm
Weight 21kg
Ambient Temperature -20°C —+507T
Adaptive Peak Voltage JevDeC
Solar Panel
Open-circuit Voltage 43vDC

Connection Way

Each 9 solar panels in series to become a
ling, then in parallel.

Table 5-9 216V Controller Box Technical Parameters
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Rated Voltage 380VDC
Rated Current 124
Biggest open voltage 680VDC

Max Power S000W-11000W
Voltage Under Voltage 420.0x0.2VDC
Best Working Voltage 540.0£0.2vDC
Overload 15A-304
Current
Owver current 164-404
Dimension S500*260*185mm
Weight Skg-18.0kg
Ambient Temperature -20°C ~+50°C
Adaptive Peak Voltage IBVDC
Solar Panel
Open-circuit Voltage 43WDC

Connection Way

Each 15 solar panels in sefies to become a
line, then all lines in parallel.

Tahle 5-10 350V Controller Box Technical Parameters

(@) Wiring the controller box

Before you start wiring the control box, switch must be in the off position.

1! 'Wire the pump, panels to the control box as per the wiring diagram below, Both the pump
and controller are labeled with "U", "V~ and "W". Make sure to be correspondingly connected

and not touch with each other.
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INSTRUCTION FOR CHARGEABLE PUMP CONTROLLER WITHOUT BATTERY

0o 0,
o MOTOR IE - &lrﬂ
bod E52
Solar TAMK WELL
'

PVE  PV3 0] W i H We WH
D ‘ - ‘ == ‘ =R ‘ sle
\]_ | g . \_|__. = = L s

Flaat

2(If you are intending to use a battery, then the wiring is per the bottom diagram. Make sure
the polarity is correct, connecting "+" to™+" and "-" to "-". Charge controllers generally have
the following connections, Battery, Panel and Load are either written or in pictorial form. The

solar PV input is connected to the load terminals of the charge controller. As a safety margin,

we recommend the charge controller be able to supply at least 1.5 times of the pump
requirements. Basic formula, Load (amps) = pump wattage / voltage . Amps x1.5 = charge
control load.

&.0. A 300 watt 24 volt pump. 300724 = 15 amps. 154 x 1.5 = 22 5amps. The charge
controller must be able to supply 22.5 amps to the load at 24 volts.
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Caution. If wiring & battery  be very careful not to reverse or short the terminals. The
confrolier will be damaged by reverse electrode._Never connect “B+" to “B-" i will short the
terminals and bring heavy current. We advise you remove all metal wrnist bands or wafches
before you start. A short across a metal walch strap will resulf in it, glowing red hot in
seconds, causing very serious burns, Solar PV panels when connected together can also
produce a lof of energy, 50 caution must be exercised here as well. A dark cloth fo shade the
panels is a good precaution fo reduce the power output.

3f It is important that the water sensors are connected properly. The water low (WH) and
water common (WC) are very important because they protect the pump from running dry. Do
not link out WH under any circumstances. (the only exception is for troubleshooting) Float
also can be used instead of sensors. The installation diagram is presented as showed in the
photo.

The sensor terminals TC and TH can be left disconnected if you are not using a header tank
or don't care if the water flows out on the ground once the tank is full.

e
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CONTROLLER

NOTE:

1. Please connect solar panels to P+ and P-, battery to B+ and B-

2. If solar panels connected, battery is not connected, please switch to “solar mode”

3. If battery is connected, please switch to * battery mode”

4, Max. voc from solar panels:
24V 36V ,48v of controller, VOC: <100V
T2V of controller, VOC:; <150V
96V~216V of controller, VOC: =400V
there's a fuse to protect the controller from over voltage, see above photo.

Charging function OL

Charging function only can use lor RTES50208 controller, Mainly applied to a sirict pump-out,

a)  After connecting the battery input and solar panels Input, turn on the switch to the Solar Panel Mode. At first, all the
lights onand then went after 15 clock "SYS" indicator system into sell-check. After Pump “sell™ indicator, Pumg running.
Finally, the lights flashing MPPT ®, “said system into the maximum power point algorithm.

I need to connect the battery, turn on the switch to the Battery Mode.

i no need to use the battery, turn on the switch to the Solar Panel Mode,

b] User can use upper limit of the motherboard maximum output speed potentiomater, Clockwise potentiometer maotor
spead, Counter-clockwise potentiomeler motor speed decreases

c) When the battery power is not enough, Controller will automatically into rechargeable battery mode, This “Pump™
indicator and flashing lights and "MPPT ",

This process pump Is still in running,

Announcements

a)  During the wires connection, please note that must tum off the switch o the middle part “STOP", then the power cul
off. Make sure the solar panel input is the final step of insert. The right connection can avoid damage of wrong operation.
b) Please pay attention to the “P+" terminal and “P-"terminal. Voltage between “B+" terminal and “B-"terminal can not
be exceed 100W, Or there would be fatal damage to the controller.

¢ Please note the solar pumps controller could only match the relevant or recommended solar pumps’ models by our
company, can not be changed to other models at will,

d] When the pump start running please make sure it runs in the correct direction] The water would flow out from the
water outlet of the pump is the right direction), The incormeet way not only makes the pumps works imegularly, but alse

—-16—

will cause mechanical damage to the pump by long term running.
&) Water level sensor for the well:

(1) The old-style well water level sensor: It acts in detection the water level of the well. Once the water level is too low
and well |3 going to be dry, the pump will stop pumping. During installation, the sensor connected lo the terminal
“WC"should installed below the sensor of terminal “WH", sensor of terminal “WH" should be installed above the OUTLET
of pump in proper way. The pump will stop working when the water level below the sensor connecied to terminal” WH" and
the pump will work again until the water bevel recovery above the sensor connected to terminal® WH" . When the system
detected the underground water bevel below the “WH" probe, it will reset automatically and stop work. Until the water level
above the probe, the system would delay 30 mins, and at the same time, the “WELL" light staris twinkling till the delay
findsh, the system moves again. AL the first electrify of the system and detected the water level is above the “WH" probe, it
will runs without any delay,

(2} The Mew-style float water level sensor | Substitute for “WH""WC= ) : When user choose float water level sensar
instead of the old-style sensor, please connect the two wires of sensor with terminal “WC" and “WH" of the controller.
Attention : Please make sure the float water level sensor vertically bound above the outlet of solar pump or the outlet pipe.

Controller intreduction

Control the pumps to pump water and monitor the system working condition

“rMo putting in water (electronic component away off water)

#Two way contrals input terminal, and it can connect with sensing equipment such as water level probe (idling
protection), pressure switch, teleequipment etc,

wrMaximum voltage:

Model name MAX. VOC OF SOLAR PANEL

2AN=T2V coniroller 100V de

trController applies to 24V~ T2 V systems.

Tr5tart-up requirement of system: solar panel supplies energy: 210%

“rStart-up time of motar ; 105

#rThe switch can automatic switchaver of the charge mode and non-charge mode, ne need of manual work.

“rWeak power testing, when the system continuously runs 5 seconds, the actual power £ 10% rated power of pump,
system will automatically turn into weak powaer, low-power light is on,

wrWhen the system detects the water level of ground water is less than the water level probe (WH), the system
automatically reset, and stop working, until the water level is higher than water level probe (WH), the system will delay
J0mins, right now Well L light starts to flicker, until finish the delay time, restart to work, When the power of system is on,
and detects the water level is higher than water level probe[WH),it has no delayed time processing, and runs directly,

wrlt has function such as electrodepositive protection, overcurrent protection, hyperthermy protection.

wr5olar power transition system Based on MPPT (Maximum power point) arithmetic.

“rWhen battery voltage is too low, the system will automatically disconnect the power, it will connect the power until
the battery voltage returns to normal.
TrMaximum conversion efficiency is 88% (motor and contraller).
trProtection grade: IP54 [Sealed, waterproof)
trCompared with fraditional hardware start-up, software control system start-up makes motor start gently, starting
current is smaller.
£rOn the condition of (dentical current and voltage, software control makes the system efficiency increase 10% to 15%.

Controller can prevent the pump starting frequently on the condition of weak soar power through testing the

dynamic of solar power, it can protect and extend the worklife of pumps,
Explanation of lights and wiring terminal

Explanation of lights

mark name explanation
5YS power Grean color, the power is ok
) Green color, it turns on 20 seconds after the power is
Pump running
connected

MPPT Max power point | Green color, the system is calculating the max power point

ERR_I Erroneous current | Red color, over current
Low Pawer Erroneous voltage | Yellow color,  under voltage

Tank_F Tank water level alarm| Red color, the tank is full
Well_L Well water level alarm | Red color, the water in well is unavailable
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4. TESTING THE PUMP

Before you testing the pump, the controller box switch must be in the off position.

The pump must be under water at all times and should have been pre-conditioned for at
least 15 minutes. Water is the lubrication for the pump. if it is not “preconditioned” properly
the bearings will not be adequately lubricated. Do not attemnpt to test the pump if even for a

moment without being submerged, or permanent damage will occur, You will need a large
container so the pump does not pump it dry in seconds.

1/ Attach a durable rope or stainless steel cable to the top of the pump using the mounting
hole. Make sure the rope or cable is longer than the depth at which you want to install the
pump. This is used to raise and lower the pump. Never use the power cable to do this,

2/ Very important! Aftach the WH sensor with a tie wrap to the pump cable so it will be at
least 0.5 meters above the pump body when it is installed, the higher the better. The WC
sensor needs to be placed below the WH sensor.

3/ Connect the water line and lower the pump into the bore hole, well, stream lake efe.
Please note the pump must be operated vertically so the bearings have no excess side
thrust on them. Water should be clean with no comosive materals in it. The pump must be at
the comect depth. Do not put the pump any deeper than 20 meters in the water. Depending
on the water source, the level can drop when water is drawn off . The sensors need to he
placed to account for this, otherwise it will be stopping and starting.

4f The PV panels need to be in full sun. Tum on the control switch. The pump has a "soft
start function”. It will start after 6 seconds and then spin up to full speed in the next 6
seconds. If the wiring is comect the pump will restart and the pump will run continuously. If
the pump does not pump much water it is possible the wiring of the pump is incorrect and it
is running backwards.

5 Testthe sensors at a time. When pulling the "WH ® sensor out of the water the pump
should stop immediately. The pump should start after putting it back into water.

Totest " TH" and “TC" , start the pump with sensors out of the water. Then put in water, The
pump should stop. Pull the TH sensor out of the water and the pump should start again.
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. TROUBLE SHOOTING

Problem

Possible solution

System light off

1.Turn power switch on
2. Check if all connections are correct.

3. Contact with your supplier

Water level in water
tower is lower than “TH"
sensor, but the indicator
light of "TANK_F" lights
on.

1. Disconnect “TH" wiring terminal and "TC"
wiring terminal.

2. If “TANK_F" lights off, it means the problem
may be caused by short circuit of the water level
sensors. Please change the water level sensors.

3. If "TANK_F" still lights on, please contact with
your supplier.

Water level in well is
higher than “WH" sensor,
but the indicator light of
“WELL_L" lights off.

1. Connect "WH" wiring terminal and “WC™ wiring
terminal directly with a piece of wire to get a
short circuit.

2. Then if "WELL_L" lights on, it means the
problem may be caused by short circuit of the
water level sensors. Please change the water
level sensors.

3. If "WELL_L" still lights off, please contact with
your supplier.

The indicator lights flicker
continuously, and water
pump does not run
narmally

1. It may be caused by the low input voltage.
2. Please increase the input vaoltage.

3. If the lights still flicker, please contact with
your supplier.
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6. DOS AND DON'TS

Do keep the pump under water at all times when operating
Do be careful with wiring

Do remove the pump if not used for a long time and wipe the screw and body. Wipe
with vegetable oil.

Do make sure the pump has adequate water around it during pumping. If the
sensors are activated there will be at least a 3 minute delay between pumping
sEssions,

Do put your solar PV panels in a sunny pasition facing true north (southern
hemisphere) or true south (northern hemisphere). If the panel angle is fixed then an
angle equal to your latitude will be a good compromise.

Don't run the pump out of the water, even momentarily. It will void the warranty
Don't bypass the WH sensor except to troubleshoot

Don't adjust the regulation bolt in the base of the pump. It is factory set. It will void
the warranty.

Don't use the pump in dirty water. Premature wear will not be covered by warranty.

Don't disassemble the control box. There are no user parts inside.
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Customer record card

MName

Address

Tel

Email

Model number

Date of purchase

Limited 1 year Warranty

1. The manufacturer extends only to the original consumer purchaser a limited warranty
against defects in material and workmanship for a period of ONE years from the date
of purchase. This warranty covers the pump, controller and sensors.

2. The manufacturer or authorized factory representative will repair, or at its option
replace any defective part or parts of the product free of charge. In the event of a
malfunction the purchaser must return the product to an authorized dealerfagent at
their expense. The warranty is limited to the repair or replacement of the product and
the manufacturer or it dealers disclaim all iakility for indirect and or consequential
damages such as any installation charges.

3. The warranty does not apply when the equipment has not been installed as per the
instructions or damage has occurred through abuse, carelessness, improper
installation, accident of mishandling during shipment, connecting to an improper
voltage or it has been serviced by anyone other than an authorized factory

representative.

4. A purchase receipt or invoice for proof of purchase must be presented to claim
warranty.

3. All repairs not covered by warranty or outside the warranty period will be charged at
normal rates.
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