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1.- INVERTER DESCRIPTION.

The SOLENER inverter is a pure sine wave, microprocessor controlled DC/AC
converter designed for photovoltaics applications. It has been designed to provide a
sinusoidal alternating current output voltage of 230V, 50Hz (there are also 120V, 60Hz
versions available) from a 12, 24 or 48 volt input provided by power stored in electro-
chemical accumulators. To do so it uses state-of-the-art components such as
MOSFETSs, 32 bit micro-controllers and LCD modules. As well as its basic inverter
function, it also allows the installation to be monitored by providing information about
power, energy and other operating parameters. It is built in complete bridge
configuration and uses PWM control.

The interver is able to cover the start-up power peak of television sets, projectors,
videos, personal computers, refrigerators, washing machines, submersible pumps, etc.
without any problems.

The SOLENER inverter is protected against shortcircuit, overheating,
excessive voltage and reverse polarity connection. Reve nne c&s
he invert

detection mgde. It is also possible to adjust the load detection threshold using a
eter placed on the front panel (from OW - always working - to 60W). If the
power of the connected load is lower than the specified threshold power then the
inverter will start and stop once per second until the load surpasses this set point. This
will produce a characteristic blinking which is especially notable in light bulbs.



SOLENER
N

2.- FRONT PANEL DESCRIPTION

The figure below shows a front view of the SOLENER unit, showing all the elements of
the user interface. These element references will be used throughout the rest of this
manual.

3 —0 OF—3
/‘ — ——o {o}
1 HESEEE=0(2) 15

2 ’&),I.ENER 4 ===
A === ™ 13 IN===
6 I = __ 2 %/ =CE==\=th N 16
7 o — —— HT/ © e
g INVERSOR SENOIDAL _ J SL
0 s o e ) 14 j

[ =

5
\
\

1 Load detection indicator

2 ' rm 10. Power ON indicator

3 oles 11. AC output tri-conductor cable
4. Load disgonnection indicator 12. Negative battery cable

5 ircuit/Overload indicator 13. Load detection potentiometer

6. High battery voltage indicator 14. ON/OFF switch

7. Low battery voltage indicator 15. External control cable (optional)
8. Overheating indicator 16. Positive battery cable
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3.- INVERTER OPERATION

After switching on the inverter the unit carries out system checking sequences. If an
error is detected the cause of the failure will be shown on the LCD display and the
“output disconnected” LED will be ON along with another LED (depending on the
failure) which will flash. This failure does not allow the inverter to function correctly
therefore it will not supply an output. As apart of this autotest process the internal fan of
the inverter runs for 1 second.

After the autotest process the AC output voltage increases gradually from 0 to its
nominal value (soft start). If the load detection circuit does not find loads greater than
that determined by the potentiometer then the inverter will go into stand-by mode to
reduce its consumption, trying to restart once per second.

When the battery voltage is lower than the “low battery voltage” setting, the acoustic
alarm is activated and the “low battery” LED begins to flash once per second, After 10

When the power MOSF
internal fan is activated, it

all models).

If a shortcircuit is produced at the inverter output then the unit automatically limits the
output power to protect the installation, and the shortcircuit LED lights up. If the
shortcircuit lasts more than 10 seconds then the “Output disconnected” LED will light
up and the inverter will stop. Once the cause of the shortcircuit has been erradicated it
is necessary to reset the unit (using the ON/OFF switch) in order to recouperate the AC
output.

When an AC overload is detected, the inverter limits the time that power is supplied to
the load (the time that this power will be supplied decreases as the overload
increases). Once this time has passed, the inverter output shuts off and the “Output
disconnected” LED lights up. In order to recouperate full operation of the unit it will be
necessary to switch it off and on again.
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4.- SIGNALS AND INDICATORS

The inverter is equipped with an alphanumeric LCD screen with 2 lines and 16 columns
which displays information regarding the status of the inverter and the installation. On
the front panel there are also 7 LEDs which indicate (from bottom to top):

e power ON (green): The unit has the battery connected and it is working.

o |oad detected (green): Flashes when the inverter is in load detection mode and
remains lit when the load is detected and 230Vac are present at the output.

e overheating (yellow): When the internal temperature is too high.

e low battery voltage (yellow): Flashes when the battery voltage is low
(disconnection prealarm) and remains lit when the inverter stops due to low battery
voltage.

e high battery voltage (yellow): Remains lit if battery voltage is higher than 16V
(32V/64V).

e overload (red): Flashes when output power is higher than the inve
power and remains lit after a prefixed time that depends on the averload leve

ek nominal
l.

the installation or itself.

The LED that remains lit together with the “O
of the disconnection If only the “Output dis

; will be activated
Shortcircuit” LEDs are

The keyboard permits the adjustment of some parameters, as well as the reseting of
the counters and maximum/minimum levels of the variables. It also permits the screen
to be changed manually and for an individual screen to remain activated (always
visible) if required. Pushing the central button twice activates the screen which provides
readings of input voltage and current.
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5.- INVERTER PROTECTIONS

The inverter is protected against polarity inversion, overload, shortcircuit, overheating
and out-of-range battery voltage.

Each of these protections is described in detail below.

Contact SOLENERSA for automatic restarting after overload or shortcircuit.
5.1.- Overload Protection

See the attached table.

After disconnection of the unit due to an overload it must be reset manually once the
problem has been solved.

5.2.- Overheating Protection

Disconnection of the load when the battery level is too high is intended to protect the
inverter against excessive input voltages.



SOLENER
N

6.- INSTALLING THE INVERTER

6.1.- Fitting

The inverter must be fixed on a vertical surface, with its connection wires at the bottom
of the unit and with at least 5cm free at the top and the bottom for ventilation. It should
be placed high enough so as to be out of the reach of children and animals.

The inverter should be fitted using screws placed through the four holes provided.

6.2.- Electrical Connection

The inverter has four cable holders on its underside along with the cables.

These four cables are:

e A red wire (or black with a red terminal) for connection to the positive te al of the
battery.
A black or blue wire for connection to the negative ter

e Connect the AC wires to the external output breaker (the earth and negative cables
are connected to the casing of the unit).

¢ Connect the negative battery cable to the battery.

e Connect the positive battery cable to the battery.

NOTES:

- AC output voltage is very dangerous. You must always install a circuit
breaker at the inverter output for protection.

- Switch the inverter off before manipulating the instalation, it could start
automatically without prior warning.
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7.- STARTING PROCEDURE

Check all the connections.

Turn the inverter on using the switch on the front panel.
Close the AC output breaker of the installation.

If the load connected to the inverter is higher than that adjusted with the “load

detection” potentiometer, the inverter will start and the output voltage will increase

rapidly to 230Vac.

8.- STOPPING PROCEDURE

Turn the inverter off using the ON/OFF switch.

9.- PRECAUTIONS

10.- MAINTENANCE

Do not manipulate the interior of the unit.
Do not connect any power supply to the inverter AC output.
Do not cover the ventilation slots.

Protect the unit against exposure to direct sunlight a
Do not drop objects (especially metallic) thro

ning of the
sed (never

“\_BAILURE_“/ RESULT SOLUTION

overW Inverter will stop and “Output|Inverter automatically restarts
disconnected” and “Overheating” | when temperature reaches the
LED will light. normal value.

Inversion of the battery Inverter ceases to function. Connect the battery correctly.

polarity

Overload/Shortcircuit Inverter will stop and “Output|Eliminate the cause of the
disconnected” and “Shortcircuit” | shortcircuit or the overload.

LED will light (the latter only in
case of shortcircuit).

Reset the unit using ON/OFF
switch.

High battery voltage Inverter stops and “Battery high” | Inverter restarts when battery
and “Output disconnected” LEDs | voltage drops to reconnection
will light. voltage.

Low Battery voltage Inverter stops and “Battery low” | Inverter restarts when battery
and “Output disconnected” | voltage rises to reconnection
indicators light. voltage.
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12.- TECHNICAL CHARACTERISTICS

ELECTRICAL

Waveform PURE SINE WAVE

NOMINAl QULPUL VOIBGE ... ettt e e e seee e eneee s
NOMINAI QUIPUL FTECUBIICY ......eeeiiiiiiieiie ettt
Variations in OULPUL FTECUBNCY .....c.cuueeieiiiieee e ceee et e et e e e e e s nrree e e nnrnne e
Variations in OULPUL VOITAIGE .......eooueieiieiieieeie et
Minimum operating iNPUL VOIEAGE .......ccveeiiiee ettt
Maximum operating iNPUL VORRAJE ........ccccueviiiiiieee et
EFFICIENCY ..o
Efficiency with nominal 10ad ...........ccoooiei oo

Aluminium casing treated with epoxy paint.

Nominal power (W) 1000 | 1200 | 1500

Nominal voltage (V) 12 24/36 12\
Overload 3" (W) 1500 | 2000 4 \2800

Overload 50" (W) 1200 | 1500 \| 2250,
Overload 6' (W) 960 \| 1200” |\ 1800\\
Length (mm) \315 \\31/5/\ \4&3\
Height (mm}/_\ i\ls \ 118 157,

mmj 1@\2 \19§ /\2 5

/Net)%e@gt kg) 9 2 ]

P

o inversior (using low-loss intelligent diode)
o age shutdown at 4/3 Vyom

e Shortcircuit and overload

e Overheating

INFORMATION SUBJECT TO MODIFICATION WITHOUT PREVIOUS WARNING
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