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1. Introduction

Congratulations for purchasing a ‘1.5 HP “SUNLIGHT PUMP" solar
pump’!

This state-of-the-art solar pump is now yours to give you trouble free
service for years! Take advantage of this powerful, practical, and robust
solar water pump to make water pumping easier and more cost-
effective than ever for your irrigation and livestock needs.

1.1 Use of this user manual

This document is intended to help you install and maintain the sunlight
pump solar pumping system.

Please read this instruction manual carefully before beginning the
installation.

1.2 Technical support

In case of technical problems or questions, please contact your dealer.
Please provide a detailed description of your problem with pictures
and videos.
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2. Technical Information

General Information

Newly developed integrated controller by ennos - featuring a
wide voltage input range to accommodate various PV module
configurations, supporting input power from 500 to 1700W.

New ennos software with advanced control algorithms,
including Maximum Power Point Tracking and variable speed
operation — optimizes water output throughout the day. It also
provides pump-specific protections like dry-run and tank overflow
prevention, ensuring automated and easy operation of the pump.
Compact 1.1kW Permanent Magnet Synchronous Motor -
ensures maintenance-free operation and high efficiency across a
wide range of flow and pressure.

Progressive Cavity Displacement Pump, exclusively developed
for ennos by Netzsch Pump & Systems, offers versatility and
simplicity — with over 70 years of experience in fluid handling,
NETZSCH is a global leader in the design, production, and
distribution of positive displacement pumps.
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* Intuitive Control Panel with multi-LED Display and Tactile
Feedback Buttons - provides quick operation updates,
troubleshooting, and real-time flow rate monitoring, ensuring easy
and immediate control.

e Bluetooth Interface — allows access to real-time and statistical data
via the ennos sunlight pump app on Android and Apple iOS
devices.

e Integrated 4G loT pump monitoring system, exclusively
developed for ennos by Innovex Uganda, enables real-time pump
performance monitoring and analysis — users simply need to
provide an affordable data SIM of their choice.

* Includes a 2-year free subscription to REMOT by Innovex, an loT
cloud platform for managing and maintaining solar installations —
REMOT's PAYG functionality enables distributors to offer flexible
financing options to their customers. By integrating PAYG into the
platform, distributors can remotely activate and deactivate
pumps based on customer payments, ensuring reliable service
and reduced operational costs.

e Simple and comprehensive Human Interface using 2 control
buttons and 6 status LEDs

2. 5:0:0

STOP
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General data

Shut-off Total Head (TDH)'

Suction capacity at sea level
(vertical meters)?

Maximum water flow rate (at
lowest head — 5m)

Nominal water flow rate
(20m)

Max. Head water flow rate (at
highest head — 50m)

Max. pump efficiency (wire to
water)

Controller data

Range of maximum power
point voltage (VMPP)®

Range of open circuit voltage
(VOC)*

Maximum Input current @
25°C

Max. PV short circuit current
(Isc)

Maximum Input power

Miscellaneous

Operating temperature

Storage temperature®

Max. altitude rating

Protection against

Pump dimensions
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60 m [197 ft]

7m[231t]

147 lpm [38.8
gpm]

120 lpm
[31.7 gpm]

72 lpm [19
gpm]

45%

57-128 V

68-160 V

17.2A

35A

1700 W

0..+40°C[32
... 104 °F]

-30... +50 °C [-
22 ... 122 °F]

2000 m [6560 ft]

L 595 x H 290 x
W 240 mm

Pump end data

Pump type

Pump outlet

nom. hose
diameter

Rotor material

Stator material

Shaft sealing

Motor data

Motor type

Rated Power

Max Power

Rated Speed

Max Speed

Insulation Class

Enclosure Class

Max. motor
Efficiency

No. Poles

HR - Helical Rotor progressive
cavity displacement pump

1%2" Type C Plastic Female Cam
and Groove Coupler

40 mm [17%2" ]

PPS — chrome coated

Thermoplastic polyurethane (TPU)

Mechanical Seal

Permanent Magnet Synchronous

Motor

1100 W

1500 W

2250 rpm

3000 rpm

IP65

89.72%

Overtemperature, overvoltage, overcurrent, short circuit,

Pump weight

reverse polarity

14 kg [30.8 lbs]



Certifications

e Eurofins EMC TEST REPORT NUMBER: EFSH25110086-IE-01-E01

e ENIEC 61000-6-3:2021

e ENIEC 61000-6-4:2019,

e ENIEC 61000-6-2:2019

e (IEC 61000-4-2:2008, IEC 61000-4-3:2020, IEC 61000-4-4:2012,
IEC 61000-4-5:2014/AMD1:2017,

e |EC 61000-4-6:2013, IEC 61000-4-8:2009, IEC 61000-4-11:2020)

e UV Test: ISO 4892-3:2006; Report No. XKS202511120103E

e TEST REPORT ON DESIGN QUALIFICATION AND
PERFORMANCE MEASUREMENTS as per IEC 62253 Cl.No.5.3,6;
TECHLAB/TR/25/12/0851

T Atmore than 15m TDH, use a non-return (check) valve at the outlet

to protect the pump from excessive back pressure.

Suction capacity at sea level. Subtract 1m for every 1000m altitude.

3 PV modules at standard test condition: AM = 1.5, E = 1,000 W/m?2,
cell temperature: 25°C

% The controller will be damaged if the connected solar module
supplies an open circuit voltage of more than 160V.

> Controller limits input current at 17.8 A. PV output current can be
oversized to extend operating time at full discharge.

¢ Pump must be empty if stored at temperatures below 0°C.

5| Sunlight Solar Pump



3. Safety Instructions

3.1 Actions that will damage the Solar pump and void
the Warranty

If you do not follow these instructions, the system will be damaged and
the warranty will void:

Always fill the solar pump with water by pouring water in

>

the open hose connections before connecting the water
hoses and before running the solar pump. This is also
called priming.

Open circuit (no-load) voltage above 160V will damage

>

the controller. This may occur if the wrong capacity PV
modules (solar panels) are used or if the solar array is
incorrectly wired. Measure the array voltage before
connecting to the controller. Please carefully read the
instructions about the sizing and orientation of PV arrays
and wiring.

Never open the electronics or/and motor.

Do not attempt to run the solar pump motor without the
solar pump electronics. Do not attempt to use the
electronics for any pumps other than the 1.5 HP sunlight

pump.

This solar pump is to be installed, connected and serviced
by qualified personnel only. Ensure all power sources are
disconnected when making connections to this unit.
Follow all appropriate electrical codes. There are no user
serviceable parts inside the motor or the electronics.

Keep away from the fire.

> B PP

6| Sunlight Solar Pump



All installations must be made in accordance with local
laws and regulations and accepted codes of good
practice.

Check and clean the foot valve with strainer periodically.
Dirty and clogged foot valves (Strainer) lead to cavitation
and damage of the solar pump.

Install proper grounding for safety and lightning
protection.

Do not touch the controller input or Solar pump wires

BB B> P

together to test for a spark.

3.2 Actions that will negatively impact the performance
of the Solar pump

If you do not follow these instructions, the system will not operate at
its maximum possible performance:

Shadow on even a small portion of the PV array will cause
the solar pump to slow down or stop completely and has
huge impact on the water delivery. Make sure there is no
shadow falling on the PV panels by trees or buildings or
people walking beside the PV panel.

The solar panel is breakable - never drop it or hit it with
sharp and heavy objects (e.g. stones, tools etc.).

In case of undersized wire, the solar pump will fail to start.
Also, if you choose to use smaller wire sizes than

> P

recommended, the energy from the PV array will be
wasted in the PV power cable and the water output will be
reduced.

All parts of your mounting structure must be engineered
for wind resistance, ease of adjustment and safety.
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In equatorial regions, never set the array horizontal (0°) as
this will allow the accumulation of dust and debris. Even a
small angle will help rainwater and dirt to clear from the
array.

Regular cleaning of the PV array is necessary to stabilize
the performance of the system. Also check the mounting
regularly to ensure the safe installation of the PV array.

Do not connect any other electrical device to the same PV
array simultaneously with the solar pump because the
electronics will inhibit proper operation of the solar pump
system.

When solar pump is stopped by a shadow or by action of
the float switch, it will restart after a delay as long as 90
seconds. This is normal operation.

> BB P
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4. Design the Solar Pump System

4.1 Application types

There are 4 main application types: shallow well, open water source
(lake/pond/river), deep set floating and high-rise application. Special
applications are not covered in this manual.

Legend for the pictures:

A = Suction depth in meters

B = Vertical lift from the pump to the highest point

C = Total lift (geodetic or static lift, A+B)

D = Horizontal distance between pump and tank

E = Horizontal length suction line

4.1.1 Shallow well application

copyright ennos

This application is mostly used for crop irrigation. Ground water is
pumped and fed to irrigation system or drinking water system. The
overhead tank is optional.
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4.1.2 Open water source application (lake/pond/river)

i

il

This application often requires a well or so-called "suction well" next
to the open water source to limit the risk of obstruction of the foot
valve and pump mechanism. If it is not possible to have a well, the
suction pipe must be at least attached to something (piece of wood,
etc.) so that the foot valve does not touch the bottom of the water
source. See chapter 5.1 for details.

4.1.3 Deepset floating application

If the suction depth is bigger than the maximum 7 meters at sea level,
the pump must be lowered down into the well to get it closer to the
water source and maintain the suction depth below 7 m.

The pump can be suspended from ropes or put on a floating platform
which goes up and down with the water table. Always make sure that
the pump is not immersed in the water.
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The floating platform should be equipped with legs and some ballast
below the water surface to avoid tipping over of the platform (center
of gravity below the water level will prevent tipping over). The suction
hose should be over the leg ends to avoid sucking up mud from empty
well.

4.1.4 High-rise application

This is an application where water is pumped to great height, for
example into a tank on the roof of a multi-story building to supply

household water to several families, or to an irrigation water tank
located at the top of a farm.

In these cases (delivery head greater than 15 m), it is recommended to
install a check valve (non-return valve) at the pump outlet to protect it
against excessive back pressure. See chapter 5.5.2.2 for details.

4.2 Configurator tool

For the design of your Solar pump system, use the configurator tool
which you can access on website: www.ennos.ch/configurator/

The configurator tool calculates all the relevant parameters for your
application.
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5. Installation Guidelines

5.1 Water source

In the case of an open water source (lake, river, pond), it is very
important that the suction pipe is attached to something (piece of
wood, tree, etc.) so that the foot valve does not touch the bottom of
the water source.

12| Sunlight Solar Pump



If the foot valve is not suspended, the pump could suck in a lot of sand,
mud, or small stones that could block the pumping system. The foot
valve may also become buried, which could lead to cavitation and
cause significant damage to the pump

5.2 Pump

Keeping the pump safe and at the right location will prevent it from
damage and increase its lifetime.
Make sure that the pump is:

e  Protected against flooding

e Notsucking water from deeper than the allowed 7 meters at sea level
(with every 1,000 meters higher in altitude, the suction capacity
decreases by 1 meter)

The performance of the pump is important. To have the desired output

make sure that:

e Clean, sand-free and particle-free water is used

e Water is not pumped directly from an open water source but from
a maintained suction well the suction pipe is attached to
something (piece of wood, etc.) so that the foot valve does not
touch the bottom of the water source. This means that little
mud/sand/gravel can be sucked into the pump. (see 5.1)

e No shadow falls on the PV array

e Allthe wiring is correct

e All the hose connections are correct and tight

5.3 Water tank

Choose the right size and location of the water tank. Do not put the
tank higher up than necessary because this means an additional lift for
the pump and power is needed. Keep in mind that for every 10 meters
of lift, a pressure of 1 bar is required.
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5.4 Power source

5.4.1 Sizing of the PV array

Performance chart of the 1.5 HP sunlight pump
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Sunlight Solar pump comes with the best pumping performance.

Efficiency chart of the 1.5 HP sunlight pump
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In order to achieve maximum performance of the Sunlight Solar pump,

the following PV arrays are recommended:

Sr.No. PV Atrray PV array requested

capacity
1 1200WP 400WP x 3 Nos in series connection
2 1500WP 500WP x 3 Nos in series connection

Important note: output voltage should be maximum 160 V (Voc)

The previous performance chart gives an idea of solar pump discharge in

liters at different heads, assuming a typical maximum suction depth of
6m and solar radiation 7.15kWh/m?per day.

e The discharge values in the graph are indicative. Actual discharge

depends on the location specific conditions like weather,

temperature, geographical conditions, solar radiation level, etc.

e You can visit at http://solarelectricityhandbook.com/ to find out the solar

radiation level at your location throughout the year.

5.4.2 Solar photovoltaic array

5.4.2.1 Location

Sunlight is the "fuel" that drives a solar pump. Full solar exposure of

the solar array is critical for full performance of the system. Choose a

location for the solar array that has unrestricted sun exposure
throughout the day and throughout the year.

A

Shadow on a small portion of a PV array may cause the
solar pump to stop completely. Each PV module (panel)
in the array contains a series of solar cells (typically 36 or
72 cells). Every cell that is shadowed acts like a resistor,
reducing the output of the entire array. Shading just a few
cells will reduce the power disproportionately, and may
even stop the pump completely.
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Place the bottom edge of the solar array at least 1 foot
A above ground to clear rain water, growing vegetation,
etc. Keep in mind that trees and perennial plants will grow
taller in the coming years.
Recommended maximum distance between PV array and
pump is 7m in case of 4mm2 wire or 15m in case of 6mm2
wire.

5.4.2.2 Orientation

For full performance, solar array must be oriented properly. We can
find North-South direction using a Compass. You may use a magnetic
Compass or an appropriate app in your smart phone.

1. Hold the Compass horizontal to the ground and observe the

NORTH direction shown by Compass needle tip. 180° opposite is the
SOUTH direction. Please see photo below.

2. If your location is in the Northern hemisphere then face the PV array
towards the South, and vice versa.

June Dec
South North
Dec June
Northern Southern
Hemisphere Hemisphere
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5.4.2.3 Setting the tilt angle

Maximum performance is obtained from a solar Pump when its
photovoltaic array is tilted (elevated) to face the Sun.

The optimum tilt angle is determined by the latitude of the location. It
also varies with the time of the year.

Should the tilt angle be adjusted periodically through the year? This
depends on the seasonal water-use pattern.

Select one of these options for seasonal management:

" Year-round compromise (no seasonal adjustment): If you use the

solar pump all year but do not want seasonal adjustment to be
required then set the angle equal to the latitude of the location
and "forget it". This is practical because people often forget to
adjust the array.

Seasonally adjusted: It is sufficient to perform the adjustment only
twice per year, in the summer and the winter angles.

Seasonal use only: If the Solar pump is to be used no more than
half of the year, set the array to the appropriate seasonal angle
and “forget it".

WINTER TILT SUMMER TILT

A
N ~
,/ Y \\\ Vl\\ .
optimum Tilk: NN\ N
Latitude +15° AR RN
/ A Optimum Tt NS S
| N/ Latitude -15* N
. | |
T 77 i ~y

Note: Ideal angles (from horizontal):
Winter optimum = Latitude + 15°
Summer optimum = Latitude — 15
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5.4.2.4 Serial connection of modules in PV array

A series connection is when you wire the modules together by
connecting the positive lead of one module to the negative lead of
another module. The male connector will snap directly into the female
connector. Please refer following diagram.

Series connection of the PV modules is done for increasing array
voltage. For example, if your modules are rated for 18 volts at
maximum power (Vmp), then two of them connected in series will
produce 36 Vmp. The current at maximum power (Imp) will be constant
in this circuit.

1) =T |-

Insert the male connector
into the female connector

5.4.2.5 Parallel connection of modules in PV array

Parallel wiring is when the positive leads of all panels are connected
together to form a common positive lead. Also, all negative leads of
the same panels are connected together to form common negative
lead. Please refer the following diagram.

Parallel connection of the PV panels is done for increasing array
current. For example, if modules are rated for 8A at maximum power,
then two of them connected in parallel will supply 16A at maximum
power. The voltage at maximum

power (Vmp) will be constant in this circuit.
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MC4 Multibranch
Connector

When wiring two or more modules in parallel, you will need some
additional components. If you are using two modules only, the easiest
method is to use MC4 multi-branch connectors. There are two different
multi-branch connectors. One type accepts two male MC4 connectors
on the input side and has a male MC4 connector for output. The other
type accepts two female MC4 connectors on the input side and has a
female MC4 connector for its output.

iz Animals and rodents tend to chew on the cables. If they

are present in the area of installation, protect the wiring
by electrical conduits.
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5.5 Connections
5.5.1 Electrical connections

5.5.1.1 Wire size

It is recommended to use at least 4mm2 copper wire. Undersizing the
wires from the PV array to the electronics is one major reason for low

performance.
Keep the cable from solar pump to the PV array as short
as possible.

If you choose to use smaller wire sizes than
recommended, the energy from the PV array will be
wasted in the PV power cable and the water output will
be reduced.

Always use UV-proof solar cable. The PV array is built to
last for 25 years. Don't diminish the lifetime of your system
by using cheap cables.

5.5.1.2 Wiring Float Switch (water level sensor)

Ideally, the sunlight pump is used in combination with some sort of
water storage technology (e.g. water tank, water bag, etc.).

If you do so, the solar pump controller offers you the possibility to
connect a float switch (not included in standard kit) to stop the pump
when the water reservoir is full.

The float switch is necessary to prevent overflow and water wastage.
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Instruction for the installation:

' Putthe cable through the round weightbarrel.
2 Attach the round weight barrel to the tank wall.

e Make sure that the cable has the correct length in a way that the sensor
is up when the tank is full.

e The distance between switch and weight barrel should be as short as
possible.

e Make sure that the distance between the switch and the maximum water
level is as short as possible. If the distance is too long, the full capacity of
the tankis not used.

PUMP DELIVERY PIPE

L FLOAT SWITCH CABLE
FLOAT SWITCH

™ WIRE TIE (WITH TANK)

WATER TANK

SWITCH WEIGHT

|
|
|
by
|
|

3 Float switch comes with three wires - Red, Black and Blue. Red wire is
connected to Black wire when the float switch is DOWN, and
disconnected with the float switch is UP.

% Cut Blue wire and use only Red and Black wires to join to extension
cable. Use extension cable size 1.0 mm?x 2core.

> Then connect the Red and Black wires extension to the pump float
switch connector.

) =g

M
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5.5.2 Hydraulic connections

Use 12" HDPE, PVC or flexible hose pipe. Use suction and delivery
pipe length as per site specific requirement.

5.5.2.1 Suction pipe preparation

& Maximum allowed suction height is 7 meters at sea level.
Every 1,000 meters increase in the altitude decreases the
suction height by 1 meter.

Components required for Suction pipe are:

' Spiral reinforced suction pipe, 12"

2 Foot valve, (with strainer and hose connector), 12" (included)

% Hose Clamps, 1 %2" (included)

4.

Camlock female coupler, 1 %2"" (included)

Fix one end of the suction
hose to the hose connector
nipple of the foot valve. You
can use hot oil to soften the

pipe.
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Next, use one hose clamp to
tighten the connection.

Use silicone sealant on hose
connector threads before
inserting the suction hose to
have  better  protection
against air leaks.

Then fix the other end of the
suction hose on the Camlock
female coupler and tighten
with 2 hose clamps in 180°
offset.

Suction pipe is ready for use!
See video:

https://www.youtube.com/watch?v=-5HoukatUpE

A Make sure there is no leakage in the piping (especially on the
suction side) to avoid air in the circuit. This could lead to

cavitations and damage the Solar pump.
Make sure to use high quality suction hose with spiral
reinforcements.
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5.5.2.2 Pressure pipe preparation

Components required for pressure pipe are:
' PVC/HDPE pipe, 1 2"

2.

Hose Clamp, 1 2"
3.

Camlock female coupling, '1 %2"

Fix the Camlock female coupling on the pressure pipe in the same way
as described in 5.5.2.1 above. You can first use 1-2m of suction hose
to have a flexible outlet, then you can use PVC or HDPE pipe.

Enlarge the pipe to 2 inches if it is longer than 200 meters in order to
limit friction losses.

Several hose clamps may also be necessary to
) limit leaks in the event of excessive pressure.

>

& If it is difficult to slip on the suction or pressure hose onto
the Camlock coupling then the hose end should be

softened in hot oil. Do not use open flame or fire for
heating. This can not only destroy the pipe but also can be
dangerous.
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If you have more than 15m head (altitude difference), use a non-return
(check) valve at the outlet to protect the pump from excessive back
pressure when the pumps stop.

‘. :“I— —

5.6 Commissioning

' Place the pump on flat ground.

2 Pour water into the pressure and suction side to avoid running dry
of the solar pump. This is called as priming.

Pour water into the pressure
and suction sides.
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Connect suction and delivery pipe to the pump. The suction port
is marked as "IN" and delivery port is marked as "OUT" on pump
body.

[Delivery hose| [Suction hose|

Connect the power supply with MC4 connectors. The extension
wires with MC4 connectors are in the Accessory box. Be careful
when connecting MC4 connectors so as not to break them. Male
connectors must be inserted into female connectors until you hear
a "click.”

/"\

‘ The pump must never be placed on its side.
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Starting of the pump: If the installation is finished then the pump can
be commissioned.

As soon as the PV array power cable is connected, the
bt Green LED light between START and STOP will glow.
o Solar pump will turn ON automatically after a few
seconds.

If not, please refer to explanation of Operating and display elements
(chapter 7) and Troubleshooting (chapter 8) hereafter.

It can take a few minutes for the air in the system to flush out. After
that, the pump delivers water in the desired amount.

If bubbles continue for long time then check for possible air leak and
recondition it if required.

Couple Solar pump with suction and delivery pipes at

A correct location as marked on pump body.

Detect air leakage in the system by putting suction hose
in a water bucket and check the bubbles
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5.7 Sunlight pump App

You need a mobile phone with Android 7.0 or higher or an iPhone with
iOS 16.6 or higher.

ennos Pump Applications

Android APP (Play Store)l IOS APP (App Store)
o s o @
Sunlightpump 003
4.7
i
fesgE N,
: Scanning...
/ 473 \uo
T

’ Scan to download | Scan to download

Once the app is installed, open the Sunlight Pump App on your device,
switch on the pump'’s Bluetooth, and then connect your phone to the
pump to monitor its performance.
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6. Operating and Display Elements

6.1 Display elements

The 1.5 HP sunlight pump has the following LED indications:

Error or warning

»
Water flow - Warning - LED Error - LED
Continuous glow Blinking Continuous glow

Water flow or Warning/Error type

Water flow Warning

i.e. 4 LED glowing
indicates 100% water
flow.

Error
SALNE O BANES O &ANE
Each LED indicates Please see chapter Please see chapter
25% water flow. 8.1 for details 8.2 for details

Bluetooth connection status

®
g OR

Connected

Disconnected
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Pump power status

»
o OR o
ON OFF

The Mode of Solar pump

! Continuous glow: Demo mode. The pump runs at constant flow

rates, which can be controlled with the up/Down button

2 Blinking LED: Auto-on. The pump flow depends on the solar
radiation. The pump will start automatically as soon as there is
enough sun.

3 Off: Basic mode. Same as Auto-on, but the pump will not start
automatically. You will have to press the Start Button once

m o) m
.
Demo Mode Auto-on Basic Mode

6.2 Mode change

To change the operation mode, keep both the START and STOP buttons
pressed together until you see a change in the mode indication.

a) o) @)
— — > »
Basic Mode Auto-on Demo Mode

The pump remembers the Mode setting and will continue with the last
selected mode after power up.
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6.3 Solar mode (Basic and Auto-on)

In solar mode the Maximum Power Point Tracker will optimize the
power from the solar panel. In Mode Auto-on, the pump starts
automatically when there is enough power from the sun. You can also
switch to Mode Basic, where you will have to manually start the solar
mode by keeping both the START and STOP buttons pressed
together. The pump will not start automatically, but only when you
press the START button.

6.4 Demo mode

Starting the pump and controlling pump power in demo mode

e To start the pump, press the Start button.
e Toincrease power, press Start button multiple times.

e Each press will increase one power step.

(]
Baod
Bod
@ »
>
Baod
B o

——

e

A

25% 50%

i

—— ——

e
>
e
B>

[@ »(
>
B> )

75% 100%

To reduce power, press Stop button.

Please note that the pump never Starts automatically in demo
mode.

If the pump stops due to a temporary error, you have to restart it
manually by pressing Start button.
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7. Trouble shooting

7.1 Warning handling

7.1.1 Water source dry or empty

- S /\& ‘—uooe—‘

w@%
&&&é g /ey 9 0

e |f the water flow is lesser than the lower limit then this warning will
occur.

* In Solar mode, the pump tries to start again after 15 minutes. You
can also restart it manually if you think there is already enough
water.

*  Make sure pump is filled with water.
e  Make sure the Strainer and nozzle are not blocked.

7.1.2 Not enough energy to run the motor

If the Motor does not turn and the ECU (controller) switches
between "wait for energy" and "start-up" only. There are

N e e’ .0
&é&é & 0 ? : 9

following two reasons:

Insufficient power from the PV array. The system can only start if there is
sufficient solar radiation available to power the motor. During morning and
evening time as well as cloudy situations, this is normal. Check with sun
power meter or measure the short circuit current of the PV array.
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Pumping system blocked. If there is sufficient sun power available to
run the motor, probably the pumping system is clogged or broken. The
first action is to open the pump head.

remove the 4 screws to
access the internal parts

Then clean it and remove any objects that could cause a blockage
inside the pumping system. Below are the parts that need to be
cleaned and reassembled.
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7.1.3 High temperature

The ECU automatically reduces power when a certain temperature
limit is reached to protect itself.

Solutions:

e Move ECU in the shadow and assure air circulation for cooling the
ECU.

e Make sure the pump is not exposed to direct sunlight.

7.1.4 Tank full

e Thisindicatesthat the delivery tankis full. The pump will restart after
the water level in the tank is lowered. This is normal operation.

Solutions:

o [fthe delivery tank is not full and this warning occurs, check the overflow
sensor and its cabling.
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7.2 Error handling

7.2.1 Over current

e Green LED glows continuously for input overcurrent and blinks for
motor overcurrent.

Solutions:

e The pump restarts automatically after 30 seconds.
e [fError persists, contact our technician.

7.2.2 Over temperature

* The ECU shuts down due to over temperature.

Solutions:

e Move ECU in the shadow and assure air circulation for cooling the
ECU.

® The pump restarts when the pump has cooled down. Make sure the
pump is not exposed to direct sunlight.
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7.2.3 Over voltage

i e — )

3t 00

DA L E é\ 0 o sroe

Solutions:

® Measure PV array Open Circuit voltage. This value must be in the
specified range.

e [fPVarrayvoltageinspecified range and error persists, then is contact our
technician.

7.3 Water output lesser than expected

If the water output lesser than expected then check if the installation
is according to this manual. This includes especially PV array sizing,
orientation, electrical installation and sizing of the wires, installation
and maintenance of the piping and foot valve.

Follow the following steps:

e Ensure that the installation is according to this manual.
e Check that enough solar radiation is available.

e  Ensure that the foot valve (strainer) is clean.

e Ensure no blockage in the suction and delivery pipe.

Switch modes and check.

e Check that the supply and suction pipes have a diameter of at least
1.5 inches. If the water output is still lesser than expected, contact our
technician.

7.4 No LED on

The ECU (Electronic Controller Unit) has no power supply. Most
probably this is caused by wrong connection or failed connections.
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Solutions:

e Check PV powerand irradiance.
e Check cabling.
® Measure input voltage directly on the ECU connecting cable. If ECU

input voltage is greater than 15V and no LED glow, contact our
technician.

7.5 Unknown problem

Solutions:

e Disconnect and reconnect PV array

If error persists, contact our technician.
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8. System Inspection and Testing

8.1 System inspection

To locate most of the problems, a simple inspection is sufficient.

8.1.1 PV array

Ensure that the array is oriented according to chapter

5.4.2.2 (sun facing, tilting angle, etc.)

Ensure that complete PV array is free of shadows. Even small leaves,
dirt or a little shadow (less than10%) from a tree can cause the pump
to stop!

8.1.2 Wiring

Ensure that connections are made correctly. Take care about polarity
of signals.

Check all terminals and connections between cables because
improper connection is a major reason for malfunction. Pull the wires
by hand with light force to check if the connection is done properly.
Check if the insulation of the wire is not interfering with the connection.
Check the condition of all wiring. Animals often bite in to cables and
destroy them.

8.1.3 Suction hose and foot valve position

e Verify the suction pipe is still attached to something (piece of
wood, etc.) so that the foot valve does not touch the bottom of the
water source,

e Check that the suction hose does not have any holes or leaks

8.1.4 Float switch (if present)

Regularly check the delivery and suction tank float switches. Failure of
the sensor will be detected only after the delivery tank overflows which
can lead to damage. To check the sensor, operate them manually like
water would do and check if the indicators on the ECU front panel
indicate the correct state.
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8.2 System testing

This chapter describes deeper testing of the system. This should only

be done by skilled personnel with technical electrical training. You will
need a multimeter capable of measuring 0-160VDC and 0-17 IDC for
these tests

Measure the open-circuit voltage - To measure the open circuit
voltage, disconnect the system from the PV array. The measurement
should give the same values as readable on the data sheet of PV array.
Normally this data sheet value is on the back side of the PV array. The
reading only varies slightly with changing irradiance.

Measure the short circuit current - First, disconnect the pump from
the PV array. Select multimeter to read 0-20ADC and connect the
multimeter across the two output MC4 connectors of the PV array.
This reading of the short circuit current gives you an indication of the
possible power output from sun. This is helpful if the Solar pump does
not run, but the sun is present.

Measure the load current - Measure the current on the PV array while
the Solar pump is running. For this you need either a DC clamp-on
ampere meter or a conventional ampere meter which you can wire
in series. The current depends on solar radiation conditions and the
function of the pump. If the pump draws low power, then the current
will be lower.

Measure the load voltage - Measure the voltage on the PV array
while the Solar pump is running. Under load, the voltage is slightly
lower than the open circuit voltage of PV array. If the difference is more
than 20%, there is something wrong with the electric wiring or
connection.

When the pump is in operation the input voltage and current can be seen
on the App.
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9. Maintenance

1.5 HP sunlight pump requires little or no maintenance. Nevertheless,
for efficient working of the pump following care has to be taken.

9.1 Pump maintenance

e Maintain suction head below 7m at sea level. Reduce 1m every
1,000 m altitude.

e  Clean the Strainer (foot valve).

e Verify the suction pipe is still attached to something (piece of
wood, etc.) so that the foot valve does not touch the bottom of the
water source,

e Check that the suction hose does not have any holes.

e Wire from PV array to the pump set should be protected from animals.
Wire through underground conduct is advisable.

9.2 PV array maintenance

® Regular cleaning of the PV array is necessary to improve the
performance of the overall system. Frequency of cleaning depends on
your local constraints such as climate, rain, dust, etc. Clean with potable
drinking water. Do not use soap, shampoo, etc for cleaning.

e Check the mounting regularly to ensure the proper orientation of
the PV array.

9.3 Serviceable parts

*  Pump stator and rotor

e Water hoses

e Footvalve

Note: There are no user-serviceable parts in the Pump set. The electronic
controller, and motor are not to be serviced at the site. It must be done by a
trained authorized person using appropriate tools. Doing so without prior
written permission from the manufacturer will void its warranty, and may cause
the pump to malfunction resulting in electrical shock, fire, death or serious
bodily injury or property damage
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10. Disposal

Disposal of the parts or product must be carried out according to the
following guidelines:

' Use the local public or private waste collection service.

2 Deliver parts / product to our company authorized service

workshop.
3 Electronic / Electrical waste should be disposed of according to

local rules and regulations.
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