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 SAFETY PRECAUTIONS

DANGER
Warns of a risk, which could result in personal injury or material damage.

ATTENTION
Indicates that special attention should be paid to a specifi c point.

Follow the warnings described in this manual with the symbols shown below.

If you must handle the unit for its installation, start-up or maintenance, the following 
should be taken into consideration:

Incorrect handling or installation of the unit may result in injury to personnel as well as damage 
to the unit. In particular, handling with voltages applied may result in electric shock, which may 
cause death or serious injury to personnel. Defective installation or maintenance may also 
lead to the risk of fi re.
Read the manual carefully prior to connecting the unit. Follow all installation and maintenance 
instructions throughout the unit’s working life. Pay special attention to the installation stan-
dards of the National Electrical Code.

Refer to the instruction manual before using the unit

In this manual, if the instructions marked with this symbol are not respected or carried out correctly, it can 
result in injury or damage to the unit and /or installations.

CIRCUTOR, SA reserves the right to modify features or the product manual without prior notifi cation.

 DISCLAIMER

CIRCUTOR, SA reserves the right to make modifi cations to the device or the unit specifi ca-
tions set out in this instruction manual without prior notice. 

CIRCUTOR, SA on its web site, supplies its customers with the latest versions of the device 
specifi cations and the most updated manuals.                                  
 

              www.circutor.com

CIRCUTOR, recommends using the original cables and accessories that are 
supplied with the device.
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 REVISION LOG

Table 1: Revision log�
Date Revision Description
04/18 M102E01-03-18A Initial Version

Note: The images of the devices are for illustrative purposes only and may differ from the 
original device.

 SYMBOLS

Table 2: Symbols�
Symbol Description

Compliant with the relevant European standards.

1 min
After disconnecting the device from all power supplies, wait 1 minute before 
performing any operations.
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 1�- PRODUCT DESCRIPTION

Circutor has a 100 A Rack-type AFQevo for installation in cabinets.

   

There are two types of 100 A devices rack-type:

 - Master devices, with all of the features (AFQe-xxM-100R)
 - Slave devices, designed to operate as slaves in parallel multi-function filter connec-
tions (AFQe-xxS-100R)

 The device features:

 - 3/4-wire multifunction, for installation in three-phase mains with or without neutral.
 - Parallel installation of up to 100 devices..
 - LCD touch display, to view the parameters.
           - RS-485 and Ethernet communications.

Table 3:Relation of models AFQevo of 100A rack-type�

Model 3 Wires 
( L1, L2, L3)  

4 Wires 
( L1, L2, L3, N) 

Operation
Master Slave

AFQe-3WM-100R  -  -
AFQe-4WM-100R -   -
AFQe-3WS-100R  - - 

AFQe-4WS-100R -  - 

Compliance with the electromagnetic compatibility standards in the version with-
out an EMI filter requires the use of an external filter element.
Please contact CIRCUTOR for advice on this matter.
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 2�- DEVICE INSTALLATION
    

        2.1.- PRELIMINARY RECOMMENDATIONS

The device installation and the maintenance operations must only be car-
ried out by authorised and qualified personnel.

In order to use the device safely, it is critical that individuals who handle it follow 
the safety measures set out in the standards of the country where it is being used, 
use the personal protective equipment necessary (rubber gloves, face protection 
and approved flame-resistant clothing) to prevent injuries due to electric shock or 
electric arc due to exposure to current-carrying conductors and pay attention to 
the various warnings indicated in this instruction manual.

Incorrect installation or configuration of the device could cause serious damage 
to the device itself and to other devices of the installation.

Only suitable for assembly on concrete or other non-combustible surfaces, and in 
restricted access areas.

The devices are not intended for use in life support, medical safety equipment or 
similar applications, whereby a fault in the device could cause loss of life or phys-
ical injury. They are neither intended for military or defence applications. They 
should be installed in areas with restricted access.

Disconnect the main switch before starting any maintenance task on the 
active filters. 

Make sure the device is properly earthed before powering up. Any fault in the 
earth connection might cause a risk of electrocution to the user and damage to 
the device itself in the case of lightning or other transients.

Before handling the current transformers, ensure that the secondary is short-cir-
cuited. Never open a current transformer secondary under load.

Follow the installation and connection instructions indicated in the Instruc-
tion Manual of the device (M102B01-03-xxx)
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         2.2.- INSTALLATION LOCATION

The device must be installed in an environment where the temperature outside the cabinet is 
between -10ºC and 45ºC, with a maximum humidity of 95% without condensation. 
Do not install the device close to a hot spot and keep it out of direct sunlight.

Install the AFQevo in a place protected from water, dust, flammable liquids, gas-
es and corrosive substances.

Make sure there are no power factor correction devices installed in the same 
main as the AFQevo. 
If there are any compensation devices, these must be detuned in order to avoid 
interference between them and the AFQevo. 

         2.3.- VENTILATION REQUIREMENTS

The 100 A AFQe-xxx-100R uses a forced ventilation cooling system, with an air inlet on the 
front panel and an air outlet at the back of the device. We therefore recommend installing the 
device in a cabinet without a front door and with the back open. In this type of cabinet it is not 
necessary to take additional cooling considerations into account.

Once installed, the device’s flows of inlet air and outlet air must be allowed to circulate freely. At 
maximum power, the AFQe-xxx-100R circulates an airflow of 600 m3/h.

The cabinet must be sufficiently ventilated so that the maximum ambient temperature inside is 
less than 45ºC.

The device has a power control system that controls the rotation speed of the fans and the 
maximum power of the device according to the internal temperature, to ensure the best perfor-
mance in any condition.

If the device is installed in cabinets with a smaller available space, or with a cover on the 
back, we recommend using the deflectors that are supplied, Figure 1, which direct the airflows 
upwards, resulting in the air flowing out of the top of the cabinet. The top of the cabinet must 
enable proper ventilation.

Figure 1:Position of diffusers�
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It should be noted that, depending on the installation conditions in the cabinet and in the room 
where this is placed, the outflows of hot air may be sucked back in by the device’s fans, causing 
a feedback of hot air that will lower the performance of the device.

It is also necessary to bear in mind the power dissipated by the device when choosing where 
to install it, to ensure proper air recirculation, to make sure that the intake air is a suitable tem-
perature.

If the cabinet has a raised upper part, Figure 2, it is not possible to install more than 2 100 A 
modules due to airflow problems at the back. The front side of the upper part should not be 
drilled to prevent hot air from recirculating inside the cabinet.

Figure 2: Cabinet with raised upper part�

If 3 devices are going to be installed in the same cabinet, the following guidelines must be tak-
en into account:

 We recommend a 600 mm wide and 800 or 1000 mm deep cabinet and a forced venti-
lation with adequate extraction capacity for installing the 3 AFQevo:  3 AFQevo x 600 m3/h. 
= 1800 m3/h.

 The maximum power that an AFQevo can dissipate is 4 kW at an ambient temperature 
of 25ºC. The room must be air conditioned for this.
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   2.4.- INSTALLATION

The AFQe-xxx-100R should be installed in a 19” rack cabinet. 
The height of the device is equivalent to 9U. (U is the rack unit, 1U = 4.445 cm) 

You can install more than one AFQevo in a single cabinet.

Follow these steps to install it inside the cabinet:

1�- Extend the rack cabinet’s anti-tip feet. 

Unless the rack cabinet is secured to the floor, the anti-tip feet have to be extend-
ed and fixed to the floor, to ensure maximum safety during the assembly process.

2�- Open or remove the door at the front of the cabinet. 

3�- Place the AFQevo on the cabinet’s rails or shelves. Make sure that they are suitable for the 
weight of the device (70 kg); use cross braces if necessary.

If the AFQevo is to be installed on rails, it is necessary to use 2 L-shaped mounting rails. The 
cabinet manufacturer must supply these rails. It is important to choose a cabinet with rails that 
can support the weight of the device.

Figure 3: L-shaped rail�

Fit the device with the help of another person.

Note: If more than one device is to be installed in the same cabinet for operation as parallel 
devices, position the device that is going to perform the Master function at the top of the cabi-
net. (See “3.8.- CONNECTION OF 2 TO 100 ACTIVE FILTERS IN PARALLEL” in the Instruction 
Manual of the device (M102B01-03-xxx))

4�- Fasten the device to the points provided for this purpose. Use 8 M6 fixing screws.
Screw torque: 4 Nm
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Figure 4:Fastening points of the rack module�

482.5

39
9.2

5

737
708

445

482.5

39
9.2

5

737
708

445

Figure 5:AFQe-xxx-100R Dimensions
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 3�- CONNECTION OF THE DEVICE

   3.1.- PRELIMINARY RECOMMENDATIONS

Use cables of a cross-section suitable for the nominal current of the filter and that 
comply with the standards of the country in which they are being installed.
The earth conductor must have at least the same cross-section as the phase 
conductors. If the phase conductors exceed 16 mm2, the earth conductor will be 
at least 16 mm2. If the phase conductors exceed 32 mm2, the earth conductor can 
be the half of the cross-section of the phase conductors
Under certain circumstances, the contact current may exceed 3.5 mA  ~.

Ensure that the AFQevo is earthed correctly to prevent the risk of electric shock.

To measure the current, class 0�2S transformers of the TC or TCH series are 
recommended.

The use of transformers with ratios close to the current to be measured is recom-
mended.

The correct connection of the current transformers is vital for the AFQevo filters 
to operate properly. If the phases L1, L2 and L3 are switched in the secondary, 
the filter will not work properly. 

Install a C curve, 125 A cut off device and a cut off power adapted to the point of 
installation and the standards of the country in which it is being installed, in the 
main connections of each AFQevo. 

If local regulations require the use of earth leakage protection devices, only DC 
sensitive RCD (RCD type B) should be used with AFQevo. Active filters work 
internally with DC currents, and, in case of failure, the DC currents may produce 
malfunction on  type A RCD devices. 

Ensure that the installation of the device in your electric distribution system (TN, 
VT, IT) complies with current standards.

Check that there is a neutral in the place where three-phase active filter connections are made 
with neutral, AFQe-4W.

The active filter must be of the correct size for the harmonic currents it has to filter and to comply 
with the installation's electrical features.
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Check section “4.3.- NOMINAL CURRENT DIMENSIONS” of the Instruction Ma-
nual (M102B01-03-xxx), to define the correct dimensions of the device. 
Failing to observe the recommendations described in this section might cause the 
active filter to work incorrectly and prevent proper compensation of the installa-
tion's current harmonics.

   3.2.- DEVICE TERMINALS

The AFQe-xxx-100R model’s connection terminals are at the back of the device.
Table 4:List of terminals�

Device terminals
1: ETHERNET, Ethernet Connector 10: S2, Current input L2
2: IN, Input for parallel connection 11: S1, Current input L3
3: OUT, Output for parallel connection 12: S2, Current input L3
4: A, RS-485 communications 13: L1, Main connection L1
5: B, RS-485 communications 14: L2, Main connection L2
6: S, RS-485 communications 15: L3, Main connection L3
7: S1, Current input L1 16: N, Main connection N 
8: S2, Current input L1 17: N, Main connection N
9: S1, Current input L2 18: Earth connection

1 2 3

4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

Figure 6:AFQevo terminals part 1 (AFQe-xxx-100R)�

1 2 3

4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

Figure 7:AFQevo terminals part 2 (AFQe-xxx-100R)�
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   3.3.- CONNECTION OF THE DEVICE

To connect the device, follow the steps below:

1�- Connect to the mains with terminals 13 ��� 18 in Figure 7�
 

Table 5:Main connection 

Main connections

Type

Main  M8 ring terminal 23 mm 8 ... 10 Nm PH2
Earth  M10 ring terminal - 10 ... 14 Nm Hex  17 mm

We recommend connecting the phases with H07-VK 35 mm2 flexible copper cable.

We recommend making the Earth connection with 16 mm2 flexible copper cable.

The cable from the neutral connection, N(16 y 17), (in the case of the device, 4-wire) can 
conduct up to 3 times the phase current. It should be sized according to the estimated neutral 
current. 

CIRCUTOR has EMI filters for installing with the devices. To connect the device to the EMI filter, 
see “3.5.- CONNECTION OF EMI FILTER”

2�-  Connect to the current transformers with terminals 7 ��� 12 in Figure 6�

Table 6:Current connection 

Current connection

Type

Current 6-pole connector 2.5 mm2 0.5 ... 0.6 Nm Flat 3 mm
 
We recommend keeping the cables away from the current transformers of the mains connection 
cables to reduce interference.

We recommend clamping the cables to part of the frame of the cabinet, to reduce any tension 
in the connection.

The current transformers must only be connected to the master device.

3�- Connect the communications with terminals 1, 4���6 in Figure 6.

Table 7:Communication connection

Communication connection

Type

RS-485 3-pole connector 2.5 mm2 0.5 ... 0.6 Nm Flat 3 mm
Ethernet RJ-45 - - -
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If different devices are going to be installed in parallel, the communications must only be 
connected in the master device.

If more than one device is going to be installed in the same cabinet, we recommend connecting 
the master device at the top of the cabinet. 
We recommend separating the communications cables from the power cables, to reduce 
interference.

We recommend running the cables along the side of the cabinet and clamping them to the 
frame of the cabinet, to reduce disturbances in the airflow and any tension supported by the 
connections (Figure 8).

Cables

Figure 8: Running the cables along the side of the cabinet�

        3.4.- CONNECTION OF DEVICES IN PARALLEL

The AFQevo devices can be arranged in parallel to increase the available filtering power, see 
section “3.8.- CONNECTION OF 2 TO 100 ACTIVE FILTERS IN PARALLEL” in the Instruction 
Manual (M102B01-03-xxx)

To connect multiple cabinets in parallel, follow these steps:

Note: CIRCUTOR has devices that are factory-configured as slaves to enable devices to be 
connected in parallel.

1�- Select the cabinet that is to contain the master device. We recommend installing the master 
device at the top of the cabinet.

Note: Devices that are factory-configured as slaves cannot perform this function.

2.- Connect the master cabinet (“3.3. CONNECTION OF DEVICES”). The current transformers 
are only connected to the master cabinet.
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3.- Connect the slave cabinets, (“3.3. CONNECTION OF DEVICES”).

Note: Each devices must feature the protection elements indicated in section “3.1.- PRELIMI-
NARY RECOMMENDATIONS”.

4�- Connect all the devices with the communication cables (Table 8).

Table 8: Communication cable, devices in parallel�

Communication cable
RJ11 connector Pinout

4
3 2

1

1: Not connected.
2: CAN A
3: CAN B
4: Not connected.

Note: All devices with ID number higher than 804x00400 (see device label) are delivered with
a bus terminator plugged to IN terminal. There must be only 2 bus terminators in the paral-
lel communications line, one plugged to the IN terminal of the master device, and the other 
plugged to the OUT terminal of the last device of the bus.

In order to guarantee the communication between devices, it is mandatory to unplug the bus 
terminators of the devices between master and last slave.

Connect the OUT terminal from the master filter to the IN terminal from the second filter, the
OUT terminal from the second filter to the IN terminal of the third, and so on (Figure 9).

Master

Slave

SlaveSlave

Slave

Slave

IN

OUT
2

3

2

3

IN

OUT
2

3

2

3

OUT
IN

23

IN2

3

OUT
2

3

2

3

OUT
IN

23

IN2

3

OUT
2

3

2

3

Figure 9:Connecting devices in parallel, using the communication cable

Note: The communication cable must be a CAT 5 cable. Maximum cable length 3 metres.
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    3.5.- CONNECTION OF EMI FILTER

CIRCUTOR has EMI filters for installing with the devices. You need to install one EMI filter per 
device.

L1 L2 L3 N N

L3 NL2L1

EMI

L3 NL2L1

L1 L2 L3

L3L2L1

EMI

L3L2L1

AFQevo 4-wire AFQevo 3-wire

FusesFuses

Cabinet Cabinet

Figure 10:Connection of EMI filter to an AFQevo.

Connect the mains connection cables to the EMI filter, following the same phase sequence.

We recommend connecting the phases with flexible copper cable that has a suitable cross-sec-
tion.. 

We recommend choosing the appropriately sized neutral cable for the neutral current estimated 
in the installation.

Table 9:EMI Filter and recommended Fuses� 

 EMI Filter and recommended Fuses

EMI Filter
AFQevo 3-wire 3 x 100 A Recommended : Schaffner FN3270H-100-35
AFQevo 4-wire 4 x 120 A Recommended : Schaffner FN3256H-120-35

Fuse 125 A  curve gG
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 4�- TECHNICAL SERVICE

 5�- GUARANTEE

• No returns will be accepted and no unit will be repaired or replaced if it is not ac-
companied by a report indicating the defect detected or the reason for the return.
•The guarantee will be void if the units has been improperly used or the stora-
ge, installation and maintenance instructions listed in this manual have not been 
followed. “Improper usage” is defi ned as any operating or storage condition con-
trary to the national electrical code or that surpasses the limits indicated in the 
technical and environmental features of this manual.
• CIRCUTOR accepts no liability due to the possible damage to the unit or other 
parts of the installation, nor will it cover any possible sanctions derived from a pos-
sible failure, improper installation or “improper usage” of the unit. Consequently, 
this guarantee does not apply to failures occurring in the following cases:
- Overvoltages and/or electrical disturbances in the supply;
- Water, if the product does not have the appropriate IP classifi cation;
- Poor ventilation and/or excessive temperatures;
- Improper installation and/or lack of maintenance;
- Buyer repairs or modifi cations without the manufacturer’s authorisation.

CIRCUTOR guarantees its products against any manufacturing defect for two years after the 
delivery of the units.  

CIRCUTOR will repair or replace any defective factory product returned during the guarantee 
period.

In the case of any query in relation to device operation or malfunction, please contact the 
CIRCUTOR, SA Technical Support Service.

Technical Assistance Service
Vial Sant Jordi, s/n, 08232 - Viladecavalls (Barcelona)
Tel: 902 449 459 ( España) / +34 937 452 919 (outside of Spain)
email: sat@circutor.com
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CIRCUTOR, SA  
Vial Sant Jordi, s/n
08232 - Viladecavalls (Barcelona)
Tel: (+34) 93 745 29 00 - Fax: (+34) 93 745 29 14
 www.circutor.com   central@circutor.com
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