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INSTRUCTIONS FOR THE PROPER DISPOSAL

This electronic device is subject to the
European Directive 2012/19/EU. according to
the local waste disposal rules, do not dispose
of old products with normal household
waste. The proper disposal of products that
can no longer be used prevents potential
negative consequences for the environment
and for the population.
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1. INTRODUCTION

SMART-IN is an inverter trademark designed and developed by NDS, made
to provide high performance, maximum safety, reliability and, above all,
silent operation, important for those who install the inverter inside the
passengers compartment. thanks to the adoption of some specially
engineered advanced solutions, smart-in inverters are also suitable for
professional use.
the SMART-IN family consist of two lines:

SM.with sinusoidal wave output modified in black and Gray color.

SP: with pure sinusoidal wave output from Red and Gray
the two different lines cover different powers from 400W to 3000W, with
the possibility to have (for some models) the 24V input voltage.

Main features:

high efficiency: up to 90% and low self-consumption

Professional input connectors

Ready for remote control (ON/OFF)

Galvanically isolated input and output for increased safety

Great working stability across all input voltage range (10V - 15.5V for 12V
and 20V - 31V for 24V).

Ultra quiet with fan speed controlled according to the temperature of
the device.

priority switch between external ac network and battery operation and
vice versa.

High efficiency is achieved thanks to an innovative circuit solution and the
use of professional input connectors which reduce the power lost in the
node with higher power. Inlet and outlet are galvanically isolated from
internal transformers, giving a high safety level. The chosen circuit solution
for the smart-in series allows operating efficiency and stability throughout
the input voltage range with low self-consumption.

The cooling fan speed is controlled by the amount of connected load and
the temperature reached by the device, allowing the inverter to work in ultra
silent mode with small utilities and instead, with large users always working
with a level Noise as low as possible.

The priority switch between network and battery operated operation saves
battery power when the external power supply is connected, as the AC
power supplies will be powered directly from the public power line if
connected, otherwise the inverter will run Normally taking energy from the
12VDC battery.



2. MODELS

SMART-IN SM
12v
CODE vg:.:::ns OUTPUT POWER
SM 400 12V 400W
SM 600 12V 600W
SM 1000 12V 1000W
SM 1500 12V 1500W
24V
SM 600-24 24V 600W
SMART-IN SP
12v
CODE vg:.:x:;s OUTPUT POWER
SP 400 12V 400W
SP 600 12V 600W
SP 1000 12V 1000W
SP 1500 12V 1500W
SP 3000 12V 3000W
24v
SP 600-24 24V 600W
SP 1500-24 24V 1500W
SP 3000-24 24V 3000W
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SMART-IN SP - WITH IVT FUNCTION

12v
INPUT
CODE VOLTAGE OUTPUT POWER
SP 1000-1 12v 1000W
SP 1500-1 2v 1500W
SP 2000-1 12V 2000W

3. IMPORTANT SAFETY INSTRUCTIONS

This section contains important safety instructions to know before installing
and using SM sand SP inverters:

WARNING! Pay attention to handle this device.

Read this manual before installation and use

Device for use in enclosed spaces protected from rain and
splashes of water and liquids in general. The introduction of

liquid into the inverter may result in electric shock.

The inverter contains dangerous substances and therefore it is
not forbidden is disposed of in household garbage, but you
have to use the free collection points provided by the

= ) @ P

municipalities involved or directly by the device manufacturer.
Respecting this rule is respected the environment.

Do not use the device in flammable environments where a
spark could cause a fire or the spreading of flames, because
the inverter contains components which tend to produce arcs
or sparks.

Do not open the device, electric shock hazard
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FIRE AND BURN HAZARD

Do not cover or obstruct the air intake vent openings and/or install in a
zero-clearance

Do not work in the vicinity of lead-acid batteries. Batteries generate
corrosive gases during normal operation that can damage the inverter.
This gas is also explosive, so it is can be very dangerous.

4. PROTECTION FEATURES

Our power inverters are equipped with numerous protection features to
guarantee safe and trouble-free operation:

Soft Start

Protection against overload and shortcircuit

Low battery alarm

Protection against polarity inversion and overtemperature

Alerts you if the battery has become
Low Battery Alarm discharged to 10.5V or lower.
Alert is done by an internal Buzzer "beep".

Shuts the inverter down automatically if the
Low Battery Voltage battery voltage drops below 9.5V. This feature
Shutdown protects the battery from being completely
discharged.

High Battery Voltage Shuts the inverter down automatically if the
Shutdown input voltage rises to 15.5V or more.

Shuts the inverter down automatically if the
Over Load Shutdown loads connected to the inverter exceed the
inverter's operating limits.



Over Thermal Shuts the inverter down automatically if its internal

Shutdown temperature rises above an unacceptable level.
Shuts the inverter down automatically if a short

Output Short

. circuit is detected in the circuitry connected to the
Circuit Shutdown

inverter's output.

Reverse Polarity If wrong polarity connection, the internal fuse shall
Protection blow out.

5. GROUND LEAK PROTECTION

The inverter earth socket is designed for a safety system such as the
differential switch. To use the differential switch, follow the connection
below, recommended by NDS

P1 5o PHASE a
p2 ° 3 NEUTRAL
e
e. GROUND GROUND

1. Prepare the differential switch with sensitivity A = 30ma or less.

2. connect the neutral and phase of the inverter's output pl and p2 to the
differential switch input; since it is not possible to distinguish the
neutral and the output phase from the inverter, the connections do not
have to follow a particular order.

3. connect the inverter’'s ground to one of the two wires connected to the
differential switch input (p1 or p2 indifferently).

4. the two output poles of the differential switch are neutral and the phase
to be connected to the utilities. the ground of the inverter must be
connected to the user ground.

In the case of inverters with int (Integrated Priority Switch) functions, the
circuit above refers to the connection of the inverter output, and with regard
to the IEC connector of the network input, it is necessary to connect to the
output of the safety system (differential switch and automatic circuit
breaker) already present on the source plant. With this connection only is
possible to protect against earth leakage currents.

Considered that in applications where the inverter is isolated from the
ground (cars, motorhomes, motorhomes, etc ..), the possibility of earth
leakage currents is very remote, so please refer to the installer's decision
evaluation of not adopting the circuit above.
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6. HOW IT WORKS

Inside the Smart-in inverter there are 2 main circuit stages, to convert the
DC input voltage to the output AC voltage:

1. First stage consists of an isolated high frequency DC/DC converter to
convert the input 12VDC to an higher voltage up to 330VDC.

2. The final stage consists of an H bridge that convert the DC high voltage
bus to the 220VAC voltage with two possibility of waveform:

Phase(degrees) Phase(degrees)

50 -360 -270 -180 -90 90 180 270 360

MODIFIED SINE WAVE PURE SINE WAVE



7. FRONT AND BACK LAYOUT

LED Indicators Green and Red:

The Green LED is ON when Inverter is switched ON and it is
1 operational

The Red LED is ON only to show an alarm condition (Over Load,

Over Heat etc...)

Main Switch with 3 positions:
0 - Switch ON the device

2
1- Switch OFF the device
2 - Switch ON/OFF the device from remote controller

3 USB port with 5V 1.2A output power, only to charge or supply your
tablet, smartphone etc...

4 AUX/Remote Control port to Switch ON/OFF the device from

remote.
5 Output Outlets to connet and supply your AC Loads.
6 Plastic flanges to fix the inverter to floor or wall.

Input Power connectors + and — to connect to the 12V or 24V DC
battery bank.

8 Chassis ground screw connector for protection issue.

9 Fan holes for cooling issue



8. INTERFERENCE PROBLEMS

Some inexpensive stereo systems may emit a buzzing noise from their
loudspeakers when operated from the inverter. This occurs because the
power supply in the audio System does not adequately filter the modified
sine wave produced by the inverter.

The only solution is to use a sound system that has a high quality power
supply, or use a pure sine wave inverter.

When the inverter is operating, it can interfere with television reception on
some channels. If interference occurs, try the following:

Make sure that the chassis ground screw of the inverter is connected to
the ground system fo your vehicle.

Make sure that the television antenna provides an adequate signal and
the antenna cable is in good conditions.

Keep the cables between the battery and the inverter as short as
possible, and twist them together to reduce the radiated emissions.

Move the television as far away from the inverter as possible.

Do not operate high power loads with the inverter which the television is
on.

9. BATTERY REQUIREMENTS

Battery type, and battery size, strongly affects performances of the power
inverters. Therefore, you need to identify the type of loads your inverter will
be powering and how much you will be using them between charges. To
determine the minimum battery size that you need to operate appliances,
following these steps:

Determine the wattage of each appliance and/or tool you will need to
simultaneously operate from the inverter. To do this, read the labels on
the requirement to be operated. Usually, power consumptions shown in
watts. If it is shown in amps, multiply by 110V/220V to determine the
wattage.

Estimate the number of hours the equipment will be in use before
recharge the battery.

Calculate the total energy required in Wh (Watt hours) by multiplying the
time determined above for the sum of the powers of each user. In doing
so, you can divide the result by 10 if the inverter input is 12V, for 20 if it is
24V. This way, you get the value of Ah needed to feed the utilities you
consider.
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The inverter has four slots in its mounting bracket that allow the unit to be
fastened against a bulkhead, floor, wall or other flat surface.

Ideally, the mounting surface should be cool to the touch.

It is more electrically efficient to use longer AC wiring than DC wiring, so
install the inverter as close as possible to the 12V/24V DC power source.

The inverter can be operated in any position, but if it si installed on a vertical
wall we recommend to mount it with the longest side parallel to the floor.

For safety concern, you can connect a DC-rated fuse or a DC-rated circuit
breakers on the positive cable line in your power system, following these
recommendations when you purchasing fuses or circuit breakers.

Select a fuse or circuit breaker with a proper rating (e.g..1000W advice
150Adc, 1500W advice 200Adc)

INSTALLATION STEPS

Check the inverter’s, be sure the power switch is turned off and that no
flammable fumes are present.

Identify the positive (+) and negative (-) battery’'s terminals.

Install a fuse holder or breaker close to the positive (+) battery’s terminal.
Connect a length of wire on one side of the fuse holder or circuit breaker.
Connect the other end of the wire to the positive (+) terminal of the
inverter.

Connect a length of wire between the inverter's negative (-) terminal and
the battery's negative (-) terminal.

Connect a short length of wire to the other terminal of the fuse holder or

wyn

circuit breaker. Mark it “positive” or “+".
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Connect the free end of the fuse or breaker wire to the positive terminal
of the battery.

Insert a suitable fuse in the fuse holder.

Check to be sure that all connections between battery clips, terminals
and fuses are secure and tight.

AC LOADS CONNECTION STEPS

When you have confirmed that the AC appliances to be operated is
turned off, plug an appliance into the AC outlet on the front panel of the
inverter.

Turn ON the inverter.

Turn the appliance on.

Plug in additional appliances and turn them on.

CAUTION

The inverter is engineered to be connected directly to standard electrical
and electronic equipments. Do not connect the power inverter to
household AC distribution wiring. Do not connect the power inverter to
any AC load circuit in which the neutral conductor is connected to ground
(earth).
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AC INPUT MAIN CONNECTION STEPS:

You can connect the |IEC cable in the MAIN INPUT socket when you want so
when is present the main power AC from the public power network all AC
loads connected to the loads socket will be supplied directly from the public
power saving the battery energy.

AC LOADS

AC POWER
LINE INPUT

11. RATED VS. ACTUAL CURRENT OF
LOADS

Most electrical devices and audio/video equipment have labels that indicate
power consumption in amps or watts.

Be sure that the power consumption of the item you wish to operate is less
than inverter’s rating power ( if the power consumption is rated in amps,
simply multiply by the AC volt (220V) to determine the wattage). The inverter
will shutdown if it is overloaded. The overload must be removed before the
inverter will restart.

Resistive loads are the easiest for the inverter to run. However, larger
resistive loads, such as electric stoves or heaters, usually require more
wattage than the inverter can deliver. Inductive loads. Such as TV's and
stereos, require more current to operate than do resistive loads of the same
wattage rating. Induction motors, as well as some televisions, may require 2
to 6 times their wattage rating to start up. The most demanding in this
category are those that start under load, such as compressors and pumps.
To restart the unit after a shutdown due to overloading, remove the overload
if necessary restart the inverter turn OFF and then ON again.
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12. FUSES REPLACEMENT

our inverters are protected by integral electronic circuit and will
automatically reset.

More than that, this inverter is equipment with a fuse that is located inside
the inverter. If polarity connection is reversed, the fuse burns. you need to
open the bottom to replace the fuse. There are some spare fuses inside of
inverter's packing.

Please replace the fuse by same size as the original one. Normally after you
replace the new fuse, the inverter recovers automatically. But sometimes
there is a kind of special condition, even after you replace the new fuse, the
inverter still not working properly, then please you need contact technician
to find and fix the problems.

For models with IVT function there is a glass fuse inside the |IEC Socket for
the external power line.

13. OPTIONALS

Only For low power: 400W and 600W models, a power supply cable set
with battery pole clamps is available.

All the nds inverters can be remotely controlled with an optional remote
controller (RCO2 or RCO3) or any generic switch interfaced to the RIJI
connector (located below the 1-0-2 switch) on all models and identified
with the word "remote". To connect to the RJ11 connector, you need the
optional fcO1 cable, otherwise refer to the connection diagram as follows:

To connect to the RJI1 connector, you need the optional fcOl cable,
otherwise refer to the pinion of the connector as follows:

PIN NUMBER FUNCTION

12v and 24v from external

-2 battery

connect at pin n°2 with
3 external switch to remotely
control the device

4 Ground
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To be able to turn the INVERTER ON and OFF via REMOTE CONTROL,
CONNECT AN EXTERNAL SWITCH FROM at least 24V 3A BETWEEN PIN 2
AND 3 OF THE Rj11 phone connector. TO ENABLE THE INVERTER REMOTE
CONTROL, SWITCH the selector IN POSITION 2.

For all devices with S/n starting from the following:

SP1500 12V s/N:171260.

Sp2000i 12V s/n: 170451.

SP3000 S/N: all.

only the RCO3 and FCO2 accessories and the RJ11 connector can be used.

PIN NUMBER FUNCTION
2 Red Led connection (fault)

connect the external switch

1-3 to remotely control the
device
4 Ground
14. MAINTENANCE

Minimal maintenance is required to keep your inverter operating properly,
periodically you should:

Clean the exterior of the unit with a damp cloth to prevent the
accumulation of dust and dirt. Ensure that DC cables are secure and
fasteners are tight.

Make sure the ventilation openings on the DC panel and bottom of the
inverter are not clogged.
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15. TECHNICAL CHARACTERISTICS

SMART-IN MODIFIED

SM 400

CONTINUOUS OUTPUT POWER

400W

PEAK OUTPUT POWER

800W (few seconds)

OUTPUT VOLTAGE (RMS)/FREQ.

230VAC/50Hz + 3 Hz

USB OUTPUT

5V @21A

INPUT VOLTAGE

SELF-CONSUMPTION

200 mA

184 x140 x 71 mm

SMART-IN MODIFIED

SM 600

SM 600-24

CONTINUOUS OUTPUT POWER

600w

600W

PEAK OUTPUT POWER

1200W (few seconds)

1200W (few seconds)

OUTPUT VOLTAGE (RMS)/FREQ.

230VAC/50Hz + 3 Hz

230VAC/50Hz + 3 Hz

USB OUTPUT 5V @21A 5V @ 21A
INPUT VOLTAGE 12V /510 mA 24V /170 mA
SELF-CONSUMPTION 510 mA 170 mA

SIZE

214 x140 X 71 mm

214 x140 X 72 mm

SMART-IN MODIFIED

SM 1000

CONTINUOUS OUTPUT POWER

1000w

PEAK OUTPUT POWER

2000W (few seconds)

OUTPUT VOLTAGE (RMS)/FREQ.

230VAC/50Hz + 3 Hz

USB OUTPUT

5V @21A

INPUT VOLTAGE

SELF-CONSUMPTION

330 mA

262 x 270 x121mm

SMART-IN MODIFIED

SM 1500

CONTINUOUS OUTPUT POWER

1500W

PEAK OUTPUT POWER

3000W (few seconds)

OUTPUT VOLTAGE (RMS)/FREQ.

230VAC/50Hz + 3 Hz

USB OUTPUT

5V @21A

INPUT VOLTAGE

SELF-CONSUMPTION

560 mA

262 x 270 x107,5 mm
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SMART-IN PURE

SP 400

CONTINUOUS OUTPUT POWER

400W

PEAK OUTPUT POWER

1000W (few seconds)

OUTPUT VOLTAGE (RMS)/FREQ.

230VAC/50Hz + 3 Hz

USB OUTPUT

5V@21A

INPUT VOLTAGE

SELF-CONSUMPTION

325 mA

SIZE

214,5x140 x 71 mm

SMART-IN PURE

SP 600

SP 600-24

CONTINUOUS OUTPUT POWER

600W

600W

PEAK OUTPUT POWER

1500W (few seconds)

1500W (few seconds)

OUTPUT VOLTAGE (RMS)/FREQ.

230VAC/50Hz + 3 Hz

230VAC/50Hz + 3 Hz

USB OUTPUT S5V@21A S5V@21A
INPUT VOLTAGE v 24V
SELF-CONSUMPTION 375 mA 210 mA

SIZE

2445x140 X 71 mm

2445x140 X 71 mm

SMART-IN PURE

SP 1000

SP 1000-i

CONTINUOUS OUTPUT POWER

1000W

1000W

PEAK OUTPUT POWER

2500W (few seconds)

2500W (few seconds)

OUTPUT VOLTAGE(RMS)/FREQ.

230VAC/50Hz + 3 Hz

230VAC/50Hz + 3 Hz

USB OUTPUT 5V @21A 5V@21A
INPUT VOLTAGE 12v 12V
SELF-CONSUMPTION 490 mA 490 mA
SWITH TIME FROM BATTERY TO MAIN AC
/ 20ms
LINE.
SWITCH TIME FROM MAIN LINE TO
/ 100ms
BATTERY
SIZE 262,4 x 270 x107,5 mm 2624 x 270 x 121 mm
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SMART-IN PURE SP 1500 SP 1500-i SP 1500-24
CONTINUOUS OUTPUT POWER 1500w 1500w 1500W
4000W (few 4000W (few 4000W (few
PEAK OUTPUT POWER
seconds) seconds) seconds)

OUTPUT VOLTAGE(RMS)/FREQ.

230VAC/50Hz +3

230VAC/50Hz + 3

230VAC/50Hz + 3

Hz Hz Hz
USB OUTPUT 5V@21A 5V@21A 5V@21A
INPUT VOLTAGE 2v 2v 24V
SELF-CONSUMPTION 590 mA 590 mA 300 mA
SWITCH TIME FROM BATTERY
TO MAIN AC LINE / 20ms /
SWITCH TIME FROM MAIN LINE
TO BATTERY / 100ms /
SIZE 322,4 x 270 x107,5 322,4x 270 x121 322,4x 270 x107,5
mm mm mm
SMART-IN PURE SP 2000-i
CONTINUOUS OUTPUT POWER 2000W
PEAK OUTPUT POWER 6000W (few seconds)
OUTPUT VOLTAGE(RMS)/FREQ. 230VAC/50Hz + 3 Hz
USB OUTPUT 5V@21A
INPUT VOLTAGE 2v
SELF-CONSUMPTION 690 mA
SWITCH TIME FROM BATTERY TO MAIN AC 20ms
LINE
SWITCH TIME FROM MAIN LINE TO BATTERY 100ms
SIZE 385 x 270 x107,5 mm
SMART-IN PURE SP 3000 SP 3000-24
CONTINUOUS OUTPUT POWER 3000W 3000W
PEAK OUTPUT POWER 8000W (few seconds) 8000W (few seconds)
OUTPUT VOLTAGE (RMS)/FREQ. 230VAC/50Hz + 3 Hz 230VAC/50Hz * 3 Hz
USB OUTPUT 5V @21A 5V @21A
INPUT VOLTAGE 2v 24V
SELF-CONSUMPTION 1270 mA 725 mA
SIZE 412 x 270 x 1075 mm 412 x 270 x107,6 mm




16. FAQ

Which devices can | use the modified wave?

All electrical and electronic equipment are designed to work with
ordinary mains voltage that is sinusoidal, so using the modified wave
could work under different conditions for those with the risk of not
working properly or having a reduced life. The modified wave is
therefore only indicated for illumination applications and equipment
that are not sophisticated, that we do not have any electrical motors or
sensitive electronics. It is always advisable to use inverters with pure
sinusoidal wave.

Can | extend the 12V or 24V connection cable? Connection cables for
the 12V or 24V part are supplied for best devices performances. It is
always possible to extend the connection cables, but clearly it is
necessary to increase the section of the new cables you use, never make
junctions, but use integral cables. Contact a qualified service technician
for advice on the section and type of cable to be taken.

Is it always necessary to have an external fuse?

All NDS inverters have internal fuses to protect the device and battery
connected to them, it is good to add a fuse close to the 12V or 24V
battery connection to protect the cables and the system. The power of
the fuse must be proportional to that of the inverter with this calculation:
(P_inverter*1,3)/(12V or 24V) = Fuse-outside.
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17. WARRANTY

The manufacturer shall guarantee the proper functioning of the Smart-in
Power Inverter and undertake to make free replacement of part which
should be deteriorated due to defects in construction within 24 months
from the purchasing date, as evidenced by the validation slip (to be filled in
each part and returned to the manufacturer).

The defects resulting from improper installation, use, tampering or
negligence shall not be covered by warranty. Furthermore, we assume no
liability for any direct or indirect damages.The Smart-in Power Inverter
returned, even if under warranty, will have to be shipped “Freight paid” and
shall be returned and on a “Freight collect” basis.

The warranty certificate shall be valid only if accompanied by a official
receipt or delivery document.

Any dispute will be under the competent jurisdiction of the

court of Pescara (ltaly)

NDS

WARRANTY

MODEL
CODE_
PURCHASE DATE

SELLER SIGNATURE AND STAMP

NDS ENERGY S.R.L.

VIA G. PASCOLI, 169 EMAIL: CUSTOMER@NDSENERGY.IT
65010 CAPPELLE SUL TAVO (PE) TEL: +39 085 4470396

ITALY FAX: +39 085 9112263

21


mailto:customerr@ndsenergy.it







ALL THE ENERGY YOU NEED
TUTTA LENERGIA CHE TI SERVE

GJO,

0002_MANB_Smartin_GBO1

NDS ENERGY S.R.L.

VIA PASCOLI, 169

65010 CAPPELLE SUL TAVO (PE) ITALY
TEL.:+39 085 4470396

WEB: WWW.NDSENERGY.IT

EMAIL: CUSTOMER@NDSENERGY.IT
|‘ LIKE US: FACEBOOK.COM/NDSENERGYSRL
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