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5.3.  Electrical connection
Once the equipment has been mounted in its definitive location, and is firmly anchored in place, the next step is to 
make the electrical connections.

DC output

wind turbine 
input

ON/OFF switch brake 
resistor

auxiliary 
power supply

analog 
inputs

heat sinkcommunication

5.3.1.  Description of cable ports

Whilst the wind is acting on the turbine, the resistor cables could be subject to high voltages that 
could be hazardous.

Never manipulate the connections without first performing the shutdown protocol explained in “4.5.3. 
Manipulation work”.

The Ingecon® μWind Interface cable ports are located at the bottom of the enclosure. Each type is described below:

Communication
To connect the communication cable between the IWI and the Ingecon® µWind.

Analog inputs
A general purpose analog input connector.

Auxiliary power supply
Connector for the 230 V single phase cable for the auxiliary power supply to the equipment.

Wind turbine input
Enables the connection between the wind turbine power cable and the IWI.

DC output
To connect the DC voltage power cable between the IWI and the Ingecon® µWind.

Braking resistors
The Ingecon® μWind Interface models are equipped with a wind turbine resistor braking system. The cable for this 
should be passed through this cable gland.



AAY2000IKI06 25

Installation manual Ingeteam Power Technology, S.A.

5.3.2.  Order in which the equipment connections should be made

Ensure that the connection polarity is correct in all cases

The basic equipment connections should be made in the following order:

1.	 Connection of the analog inputs (optional).

2.	 Communication line.

3.	 Connection of the DC OUTPUT to the Ingecon® µWind DC quick connectors.

4.	 Connection of the braking resistors.

5.	 Connection with the wind turbine.

6.	 Connection of the auxiliary power supply.

The following sections describe how these connections should be made.

5.3.3.  System diagram
The system diagram corresponds to the configurations found in the majority of installations.

The regulations applicable to each installation and to each country in which the equipment is to be located, should 
always be complied with.

Wiring diagram for the Ingecon® µWind TL equipment with a connection to the Ingecon® μWind Interface (IWI)

For Ingecon® µWind 2.5 TL, 3 TL, 3.3 TL, 3.68 TL, 4.6 TL, 5 TL and 6TL Interfaces with a connection to the 
Ingecon® μWind Interface.

wind turbine
thermal magnetic 

breaker

electricity company panel

kWh meter gridμWindIWI

Wiring diagram for the Ingecon® µWind TL equipment with a transformer and connection to the Ingecon® 
μWind Interface (IWI)

For Ingecon® µWind 2.5, 3.3 and 5 Interfaces with a connection to the Ingecon® μWind Interface.

wind turbine
thermal magnetic 

breakertransformer

electricity company panel

kWh meter gridμWindIWI

5.3.4.  Communication
The communication system between the Ingecon® μWind Interface and the Ingecon® µWind allows both items of 
equipment to operate together, in addition to the remote control and system monitoring tasks.

The process for the correct connection of the communication system is as follows:
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1.	 Connection of the communications cable supplied with the equipment, to the quick connector located on 
the Ingecon® µWind. The Ingecon® μWind Interface communication kit (AAY0089) should be requested together 
with the Ingecon® µWind.

connector for the 
Ingecon® µWind ↔ Ingecon® μWind Interface communications quick connector

Ingecon® μWind TL

Ingecon® μWind with transformer

2.	 Once the push-pull connector has been inserted, screw down the hood to guarantee the IP65 insulating 
rating.

Once the assembly has been completed, it will be possible to establish communications with the Ingecon® μWind 
Interface through the quick connector located in the Ingecon® µWind.

5.3.5.  Analog inputs
The equipment has two general purpose analog inputs located in the ANA.IN connector. These inputs can be used to 
connect a number of devices, such as an anemometer or thermometer.

ANA.IN JP3

JP2

By default, both inputs are configured as analog inputs for a current of 0-20 mA. Should this need to be changed to 
voltage inputs of 0-10 V, simply disconnect bridges JP2 (analog input 1) and JP3 (analog input 2).
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2+ 2- 1+ 1-

Check that the connector terminals have been correctly tightened. Re-insert the connector in the correct position.

Tighten the cable gland to ensure that the equipment is airtight.

The analog input cable diameter must not be greater than 9 mm.

5.3.6.  DC output
The Ingecon® μWind Interface and the Ingecon® µWind power stages are connected through the DC voltage cable 
supplied with the Ingecon® µWind.

1.	 Connect the push-pull terminals of this cable to the inverter.
Ingecon® μWind TL

Ingecon® μWind with transformer

DC quick connectors
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2.	 Run the cables through the Ingecon® μWind Interface DC OUTPUT connector cable gland and then wire the 
cable terminals to the central terminal as shown in the following figure.

3.	 Check that the cable terminals have been tightened correctly at the connector terminals.

4.	 Tighten the cable glands to ensure that the equipment is airtight.

It is essential to ensure that the connection polarity is correct. Given the fact that, an incorrect 
connection will cause the equipment to malfunction

5.3.7.  Connection of the braking resistors
The purpose of the resistors is to limit the power and perform the wind turbine emergency stop. The resistors must be 
sized according to the wind turbine characteristics (power and output voltage).

The power delivered by the wind turbine is governed by the following equation:
𝑥𝑥 =

�(𝑦𝑦 + 𝑧𝑧)2

1980
 

𝑃𝑃 = 𝑘𝑘 · 𝐶𝐶𝐶𝐶 · 𝑉𝑉3 

where:

P: power

k: constant

Cp: wind turbine aerodynamic performance coefficient

V: wind speed

Analysing the equation above, it should be emphasised that, for high wind speeds, if there is no mechanical braking 
or auto-braking system, then high powers will be generated.

It is important to bear in mind that, for wind turbines with no mechanical speed limitation system, the resistors are 
the only way of braking the wind turbine.

Ingecon® μWind Interface Limits

The parameters to be met by the braking resistors in order to adapt to the functional limits of the equipment are:

Parameters

Maximum current 80 A

Resistive value range 3 ~ 235 Ω
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Based on the resistive value selected on the installation, the following safe operating areas will be 
obtained, within which the Ingecon® μWind Interface is able to brake the wind turbine in any wind 
conditions.

If the wind turbine is operating outside the area established in the Ingeteam graph, then the Ingecon® 
μWind Interface braking capacity is not guaranteed.
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Connection

1.	 The braking resistors shall be connected at the R.OUT terminal as shown below

2.	 Check that the cable terminals have been correctly tightened at the connector terminals.

3.	 Tighten the cable glands to ensure that the equipment is airtight.

The cable diameter of the resistors must not be greater than 17 mm.

5.3.8.  Connection to the wind turbine
When connecting the equipment to the wind turbine, the connections to be made will depend on whether the wind 
turbine output voltage is DC or AC. Each situation has a different procedure.
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Connection to a wind turbine with an AC voltage output

If the wind turbine delivers AC voltage, then the Ingecon® μWind 
Interface will make the conversion to DC, in order to be connected to 
the Ingecon® µWind.

In this case, make the connection as shown in the following figure, 
through the GENERATOR cable gland.

R S T

Connection to a wind turbine with a DC voltage output

If the wind turbine delivers DC voltage, then the Ingecon® μWind 
Interface will not make any conversion at all.

The connection shall be made as indicated in the figure below, through 
the GENERATOR cable gland, connecting the R and S terminals only. 
Connect the positive to the terminal marked as R and the negative to 
the terminal marked as S.

Never forget that when the wind turbine is moving, voltage may be 
present at its terminals.

In both cases, the wind turbine cable diameter must not be greater 
than 17 mm.

R S T

5.4.  Electrical disconnection
Pay particular heed to the following warnings.

The equipment contains electrical capacitors that can hold high voltages even after disconnection 
from the wind turbine and grid.

and remember:

The Ingecon® μWind Interface models should only be opened by authorised personnel.

During the equipment installation and maintenance operations, it is mandatory to use personal protective equipment, 
safety helmet, gloves and footwear.

Do not touch the equipment sides and rear, which can reach high temperatures

Any installation work requiring the equipment to be opened must be performed in a dry environment, to prevent the 
ingress of moisture that could condense and damage the electronics.

Ingeteam assumes no liability for damages cause by the improper use of its equipment.
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6.  Commissioning

6.1.  Equipment inspection
This section contains the instructions for operating the equipment once it is correctly wired and sealed.

The Ingecon® μWind Interface units manage all or part of a generating plant. A check should be made to ensure that 
the plant status is correct before starting up the units.

Each plant has its own particular characteristics, depending on the country of location and other specific conditions. 
In any event, before start-up, it should be ensured that the plant is compliant with all applicable legislation and regula-
tions and that at least the part to be powered up, has been completed.

6.1.1.  Inspection
Prior to the equipment power-up, a general inspection of the equipment should be made, primarily consisting in:

Cabling inspection

•	 Check that the cables are connected correctly to their connectors located on the bottom of the enclosure.

•	 Check that these cables are in good condition and that there are no nearby hazards which could cause them 
to deteriorate, such as intense heat sources, sharp objects or devices which could impact against or pull on the 
cables.

Check that the equipment is firmly anchored in position

Check that the equipment is firmly anchored and runs no risk of tipping over.

6.1.2.  Hermetic seal of the equipment
During installation, a check should be made to ensure that the equipment connection operations have not altered the 
IP rating of the equipment.

Ensure that the connectors are correctly tightened, and that the cable glands and front cover are sealed correctly.

Connectors

For all connections through the cable glands, allow sufficient cable hose length to ensure that there is no pull on the 
internal electrical connections.

Firmly tighten the cable glands used, in order to ensure that these are airtight.

Cover

If the front cover has been opened at any time, then secure it to the unit with its four screws, following the guidelines 
detailed below:

1.	 Lubricate the screws.

2.	 Ensure that the cover is correctly aligned with the casing. This is easy to see, checking that the cover and 
enclosure holes are concentric.

3.	 Manually insert the four screws in their threaded holes, starting with the one in the top right, followed by the 
bottom left, and finally the other two.

4.	 Screw down the screws to a maximum torque per screw of 5 Nm, using a calibrated tool.

5.	 Check for airtightness.

The warranty does not cover damage caused by the inadequate sealing of the equipment.

Whenever the equipment is opened, is it mandatory to lubricate the screws before re-closing in order to prevent the 
screws from jamming or seizing up.
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6.2.  Power-up

It is mandatory to perform the tasks indicated in this point with the equipment sealed, thereby 
avoiding any possible contact with live parts.

Once you have made a general visual inspection, checked the wiring between the equipment and ensured that the 
equipment is sealed correctly, you can the proceed to power up the system. To do so:

1.	 Power up the Ingecon® μWind Interface through the auxiliary power supply input.

2.	 Press the ON/OFF button so that the LED lights up.

7.  Preventive maintenance
Unless indicated to the contrary, the recommended preventive maintenance tasks should be performed on an annual 
basis.

7.1.  Maintenance tasks

The various maintenance operations should be performed by qualified personnel. There is an elec-
trical discharge hazard.

To access the various compartments, account should be taken of the safety recommendations set out 
in chapter “4. Safety instructions”.

All the maintenance checks set out herein must be performed with the entire machine shutdown, in 
safe manipulation conditions, including those specified by the customer for this type of operation.

The condition of the enclosure

A visual inspection should be made of the condition of the enclosure, checking the condition of the seals and covers. A 
check should also be made to ensure that the equipment is firmly secured to the wall. Likewise, the enclosure should 
also be checked for knocks or scratches that could degrade the equipment or lower its Protection Rating. Should any 
defects of this nature be observed, then the parts affected should either be repaired or replaced.

Check that there is no moisture in the enclosure interior. If moisture is present, then the enclosure should be dried 
out before the electrical connections are made.

Check that the enclosure components are firmly secured to their appropriate anchors.

Condition of the cables and terminals

•	 Check that the cables run correctly so that there is no contact with live parts.

•	 Check the insulation for damage and hot points, inspecting the colour of the insulation and terminals.

•	 Visually check that the connections are firmly secured.

Ventilation

•	 Clean the heat sink vanes and the ventilation grids.

Surrounding area

Check the characteristics of the surroundings to ensure that the buzzing noise is not amplified or transmitted.
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8.  Troubleshooting
For any query or problem relating to the equipment, please call the Ingeteam customer service:

Ingeteam Power Technology, S.A.

Avda. Ciudad de la Innovación, 13 
31621 SARRIGUREN (Navarra) - Spain 
Tel.: +34 948 28 80 00 
Fax.: +34 948 28 80 01 
e-mail: solar.energy@ingeteam.com

Service Call Center: +34 948 698 715



Notes



Notes



Ingeteam Power Technology, S.A.

www.ingeteam.com

Ingeteam Power Technology, S.A. 
Energy 

Avda. Ciudad de la Innovación, 13 
31621 SARRIGUREN (Navarra) - Spain 

Tel.: +34 948 28 80 00 
Fax.: +34 948 28 80 01 

e-mail: solar.energy@ingeteam.com

Ingeteam S.r.l. 
Via Emilia Ponente, 232 

48014 CASTEL BOLOGNESE (RA) - Italy 
Tel.: +39 0546 651 490 
Fax: +39 054 665 5391 

e-mail: italia.energy@ingeteam.com

Ingeteam GmbH 
DE-153762639 

Herzog-Heinrich-Str. 10 
80336 MUNICH - Germany 

Tel.: +49 89 99 65 38 0 
Fax.: +49 89 99 65 38 99 

e-mail: solar.de@ingeteam.com

Ingeteam SAS 
Parc Innopole 

BP 87635 - 3 rue Carmin - Le Naurouze B5 
F- 31676 Toulouse Labège cedex - France 

Tel: +33 (0)5 61 25 00 00 
Fax: +33 (0)5 61 25 00 11 

e-mail: solar.energie@ingeteam.com

Ingeteam INC. 
5201 Great American Parkway, Suite 320 

SANTA CLARA, CA 95054 - USA 
Tel.: +1 (415) 450 1869 

+1 (415) 450 1870 
Fax.: +1 (408) 824 1327 

e-mail: solar.us@ingeteam.com

Ingeteam INC. 
3550 W. Canal St. 

Milwaukee, WI 53208 - USA 
Tel.: +1 (414) 934 4100 

Fax.: +1 (414) 342 0736 
e-mail: solar.us@ingeteam.com

Ingeteam, a.s. 
Technologická 371/1 

70800 OSTRAVA - PUSTKOVEC 
Czech Republic 

Tel.: +420 59 732 6800 
Fax.: +420 59 732 6899 

e-mail: czech@ingeteam.com

Ingeteam Shanghai, Co. Ltd. 
Shanghai Trade Square, 1105 

188 Si Ping Road 
200086 SHANGHAI - P.R. China 

Tel.. +86 21 65 07 76 36 
Fax.: +86 21 65 07 76 38 

e-mail: shanghai@ingeteam.com

Ingeteam Ltda. 
Rua Luiz Carlos Brunello, 286 

Chácara Sao Bento 
13278-074 VALINHOS SP - Brazil 

Tel.: +55 19 3037 3773 
Fax.: +55 19 3037 3774 

e-mail: brazil@ingeteam.com

AAY2000IKI06_ 
02/2012

mailto:solar.energy%40ingeteam.com?subject=
mailto:italia.energy%40ingeteam.com?subject=
mailto:solar.de%40ingeteam.com?subject=
mailto:solar.energie%40ingeteam.com?subject=
mailto:solar.us%40ingeteam.com?subject=
mailto:solar.us%40ingeteam.com?subject=
mailto:czech%40ingeteam.com?subject=
mailto:shanghai%40ingeteam.com?subject=
mailto:brazil%40ingeteam.com?subject=

