


ORIGINAL INSTRUCTIONS

Original manual. Any translation of the original manual (spanish or
english) will replace the phrase ORIGINAL INSTRUCTIONS with
TRANSLATION OF THE ORIGINAL INSTRUCTIONS.

DUAL-USE products. Products manufactured by FAGOR AUTOMATION
S. Coop. included on the list of dual-use products according to
regulation (UE) Nr 1382/2014. Their product identification includes the
text - MDU and require an export license depending on destination.

All rights reserved. No part of this documentation may be copied,
transmitted, transcribed, stored in a backup device or translated into
another language without Fagor Automation’s permission.

Responsibility exemption
The information described in this manual may be subject to changes

due to technical modifications. FAGOR AUTOMATION S. Coop. reserves
the right to change the contents of this manual without prior notice.

The content of this manual and its validity for the product described
here has been verified. Nevertheless, the information, technical or
otherwise, in these manuals or in any other type of documentation is not
guaranteed to be integral, sufficient or up to date.

Involuntary errors are possible, hence the absolute match is
guaranteed. However, the contents of manuals and documents are
regularly checked and updated implementing the pertinent corrections in
later editions.

FAGOR AUTOMATION S. Coop. will not be held responsible for any losses
or damage, direct, indirect or by chance that could result from that
information and it will be the user's responsibility to use it.

Responsibility and warranty claims are excluded in case of shipping
damage, wrong usage of the unit in wrong environments or when not
used for the purpose for which it has been designed, ignoring the
warnings and safety indications given in this document and/or legal
ones that may be applied to the work place, software modifications and

FAGOR
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lor repairs made by unauthorized personnel, damage caused by the
influence of other nearby equipment.

EC-Declaration of Conformity and Warranty Terms

The WARRANTY TERMS can be requested to your FAGOR AUTOMATION S.
Coop. representative or through the usual commercial channels. They
are also available from the tabs CORPORATE and GENERAL TERMS AND
CONDITIONS OF PURCHASE, section 8. Warranty, in the download area
of the FAGOR AUTOMATION corporate website, http://www.fagorautoma-
tion.com.

The EC-DECLARATION OF CONFORMITY is available from the DOWNLOADS
tab in the filter: TYPE OF DOCUMENTS + P Declaration of Conformity, in
the download area of the FAGOR AUTOMATION corporate website,
http://lwww.fagorautomation.com.

Registered trademarks

All registered trade marks, even those not indicated are also
acknowledged. When some are not indicated, it does not mean that they
are free.
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EC-DECLARATION
OF CONFORMITY

FAGOR

AUTOMATION

Manufacturer Fagor Automation S. Coop.
B.° San Andrés 19; C.P. 20500, Mondragén, Gipuzkoa - Spain.

We hereby declare, under our own responsibility that the product:

DESIGNATION: DRIVE
BRAND: FAGOR
PRODUCT: DDS

SAFETY COMPONENT (acc. 2006/42/EC)

consisting of the following modules and accessories:
APS-24, PS-25B4, PS-65A, XPS-25, XPS-65
PS-33-L

RPS-80, RPS-75, RPS-45, RPS-20

AXD 1.08, AXD 1.15, AXD 1.25, AXD 1.35
AXD 2.50, AXD 2.75, AXD 2.85
AXD 3.100, AXD 3.150, AXD 3.200, AXD 3.250

SPD 1.08, SPD 1.15, SPD 1.25, SPD 1.35
SPD 2.50, SPD 2.75, SPD 2.85
SPD 3.100, SPD 3.150, SPD 3.200, SPD 3.250

AXD 1.08 ...-L,AXD1.15 ... -L, AXD 1.25 ... -L, AXD 1.35 ... -L
AXD 2.50 ... -L, AXD 2.75 ... -L, AXD 2.85 ... -L

AXD 3.100 ... -L, AXD 3.150 ... -L, AXD 3.200 ... -L, AXD 3.250 ...

SPD1.08 ... -L, SPD1.15 ... -L, SPD 1.25 ... -L, SPD 1.35 ... -L
SPD 2.50 ... -L, SPD 2.75 ... -L, SPD 2.85 ... -L

SPD 3.100 ... -L, SPD 3.150 ... -L, SPD 3.200 ... -L, SPD 3.250 ...

L

-L

ER+TH-U/0, ER+TH-18/0+FAN, CM-1.75, CHOKE XPS, CHOKE RPS, BPM

MAIN FILTER 42A-A, 75A-A, 130A-], 180A-A
FXM, FKM, FS5, FM7, FM9

Note. Some additional characters may follow the model references indicated above.
They all comply with the directives listed here. However, compliance may be verified on

the label of the unit itself.

It complies with all applicable provisions of Directive 2006/42/EC from the European
Parliament and the Council of May 17, 2006, with regard to machinery.

It also complies with all applicable provisions of the following directives:

- Directive 2014/30/EU of the European Parliament and the Council of February 26,
2014, with regard to the approximation of the legislations of the Member States in

the area of electromagnetic compatibility.

- Directive 2014/35/EU of the European Parliament and the Council of February 26,
2014, with regard to the approximation of the legislations of the Member States in

the area of electrical material.

GESTION
DE LA CALIDAD

1S0 9001

ER-0073/1994

* RECOGNIZED
CERTIFICATION




FAGOR

AUTOMATION

It complies with the following harmonized standards:

LOW VOLTAGE DIRECTIVE

IEC 60204-1:2016 Safety of machinery - Electrical equipment of machines -
Part 1: General requirements.
IEC 61800-5-1 Adjustable speed electrical power drive systems -

/AM1:2016 (Ed.2.1) Part 5-1: Safety requirements - Electrical, thermal and energy.

ELECTROMAGNETIC COMPATIBILITY DIRECTIVE
IEC 61800-3:2017 Category C3. Adjustable speed electrical power drive systems.
Part 3: EMC requirements and specific test methods.

IEC 61800-5-2:2016 Adjustable speed electrical power drive systems -
Part 5-2: Safety requirements - Functional.

MACHINERY DIRECTIVE

IEC 61800-5-1:2007+AMD1:2016
IEC 61800-5-2:2016 (SIL 2)

IEC 61508-1:2010 (SIL 2)

IEC 61508-2:2010 (SIL 2)

IEC 61508-3:2010 (SIL 2)

EN ISO 13849-1:2015 (Cat. 3, PL d)

which are certified in:
Certificate No.: Z10 080353 0007 Rev. 02
TUV SUD, Notified Body 0123

Units whose manufacturing date is the same as or later than 2012-05 comply with this
certificate. The date appears on the version label stuck on the outside of the drive.

Equipment included:

AXD 0.0-A1-0-0 AXD 0.0-s1-0-0 SPD 0O.0-A1-0-0 SPD 0O.0-SI-0-0
AXD 0.0-S0-0-0 AXD 0.0-sD-0-00 ' SPD 0.0-S0-0-0
AXD 0.0-A1-0-0-L | AXD 0.0-SI-0-0-L - SPD 0.0-A1-0-0-L | SPD 0.0-SI-0-0-L
AXD 0.0-S0-0-0-L | AXD 0.0-SD-0-0-L - SPD 0.0-S0-0-0-L

Are excluded the equipment with CAN communication and drives:
AXD 0.0-Co-0-0-0 ACD 0.0-0-0-0-O0 MMC 0.0-0-0.0-0-0-0
SPD 0.0-C0-0-0-0 SCD 0.0-0-0-0-0 CcMC 0.0-0-0.0-0-0-0

Fagor Automation, S. Coop.

Director Gerente
José Pérez Berdud

In Mondragén, June 2023

GESTION
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Product Service

CERTIFICATE

No. Z10 080353 0007 Rev. 02

Holder of Certificate: Fagor Automation, S. Coop.
San Andrés 19
20500 Arrasate - Mondragén
SPAIN

Certification Mark:

Functional @
Safety

Product: Safety components
Safe Torque Off (STO)

The product was tested on a voluntary basis and complies with the essential requirements.

The certification mark shown above can be affixed on the product. It is not permitted to alter the
certification mark in any way. In addition the certification holder must not transfer the certificate

to third parties. This certificate is valid until the listed date, unless it is cancelled earlier. All applicable
requirements of the testing and certification regulations of TUV SUD Group have to be complied.

For details see: www.tuvsud.com/ps-cert

Test report no.: 717504886
Valid until: 2028-01-12
Date, 2023-01-16

( Guido Neumann )

o)
Page 1 0of 3 TOV
TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich + Germany
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Product Service

CERTIFICATE

No. Z10 080353 0007 Rev. 02

Parameters:

Tested

according to:

Model(s):

MODULAR AXIS DRIVE, AXD

Supply voltage: 24VDC = 10%
Current: <50mA
Operating temperature: +5°C...+45°C

IEC 61800-5-1:2007/AMD1:2016
IEC 61800-5-2:2016 (SIL 2)

IEC 61508-1:2010 (SIL 2)

IEC 61508-2:2010 (SIL 2)

IEC 61508-3:2010 (SIL 2)

IEC 61508-4:2010 (SIL 2)

EN ISO 13849-1:2015 (Cat 3, Pl d)

Drive module AXD / SPD
Equipment with date in serial number greater than
xxxxxxx1205xxxxxx meet this certification

X.XXX- XX- X- X X
(A) (B) (C) (D) (E)(F)
(A) SIZE 1 77 mm < 08, 15, 25, 35 >
(width) 2 117 mm < 50, 75 >
3 234 mm < 100, 150 >
(B) CURRENT (A) 08 4.0/8.0
IS1, Imax 15 7.5/15.0
for IGBT switching 25 12.5/25.0
frequencies 35 17.5/35.0
of 4/ 8 kHz. 50 23.5/47.0
75 37.5/75.0
100 50.0/100.0
150 75.0/150.0
(C) INTERFACE A1 Analog /0
SO SERCOS I
Sl SERCOS Il and Analog I/0
SD SERCOS Il Analog and Digital 81/160
ORIV
FEATURES 1 Encoder Simulator
2 Direct Feedback
3 Gap Control
(E) MOTOR None CAPMOTOR-1
FEEDBACK B CAPMOTOR-2
BOARD
(F) LINE 400-460 Vac
VOLTAGE -L 200-240 Vac
o s ®
Page 2 of 3 TV

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich + Germany
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CERTIFICATE

No. Z10 080353 0007 Rev. 02

MODULAR SPINDLE DRIVE, SPD

X. XXX - XX - X - X X X
(A) (B)  (C) (D) (E) (F) (G)

(A) SIZE 1 77 mm < 15, 25, 35 >
(width) 2 117 mm < 50, 75, 85 >
3 234 mm < 100, 150, 200, 250 >
(B) CURRENT (A) for fc = 4 kHz
1IS1 / Imax
fc: IGBT's switching
frequencies
15 10.5/13.7
25 16.0/20.8
35 23.1/30.0
50 31.0/40.3
75 42.0/54.6
85 50.0/65.0
100 70.0/91.0
150 90.0/117.0
200 121.0/157.3
250 135.0/175.5
for fc = 8 kHz
15 10.5/11.6
25 13.0/16.9
35 18.0/23.4
50 27.0/35.1
75 32.0/41.6
85 37.0/48.1
100 56.0/72.8
150 70.0/91.0
200 97.0/126.1
250 108.0/140.4
(C) INTERFACE A1 Analog I/0
S0 SERCOS Il
SI SERCOS Il and Analog I/0
(D) ADDITIONAL 0 None
FEEDBACK 1 Encoder Simulator
FEATURES 2 Direct Feedback
(E) MOTOR None CAPMOTOR-1
FEEDBACK B CAPMOTOR-2
BOARD
(F) LINE 400-460 Vac
VOLTAGE -L 200-240 Vac
(G) DUAL-USE None No
-MDU Yes
Page 3 of 3

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich + Germany

=)

Product Service



This page intentionally left blank



ABOUT THIS MANUAL

Title DRIVE DDS. Hardware Manual.

Type of documentation  Description, installation and start-up of FAGOR DDS system.

Electronic document man_dds_hard.pdf.

Language English.

Manual reference Ref.2307.

Web The user must always use the latest reference of this manual, available

on FAGOR'S corporate website: http://www.fagorautomation.com.
Email contact@fagorautomation.es

Startup

DANGER. In order to comply with the CE marking indicated on the
component, verify that the machine on which the DDS system is installed
complies with European Directive 2006/42/EC on machine safety.

Before starting the DDS system up, read the instructions in chapter 1 of

this manual.

Warning
WARNING. The information described in this manual may be subject to
changes due to technical modifications.
FAGOR AUTOMATION, S. Coop. reserves the right to change the
contents of this manual without prior notice.

Headquarters Fagor Automation, S. Coop.

B.° San Andrés 19, apdo. 144

C. P. 20500 - Arrasate - Mondragon
Gipuzkoa (Spain)
www.fagorautomation.com
contact@fagorautomation.es

+34-943-039800 (customer support)

@ +34-943-791712 (customer support)

N 34-943-795047 (SAT, headquarters)
> FAGOR
} +34-934-744375 (SAT, Catalonia) AUTOMATION
DDS
HARDWARE
Ref.2307

«13 -


http://www.fagorautomation.com
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ABOUT THE PRODUCT

Software options

Bear in mind that some of the features or applications described in this manual depend on the
software version installed. These considerations are reflected in the 'man_dds_soft.pdf’ manual
supplied with this one.
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SHIPPING CONDITIONS, STORAGE,
DECOMMISSION AND DISPOSAL

Shipping

When shipping the unit, do it protected against blows and pack it in its original cardboard box with its
original packing material. If you do not have the original packaging material, pack it as follows:

1. Get a cardboard box whose 3 inside dimensions are at least 15 cm (6 inches) larger than those of
the unit. The cardboard used to make the box must have a resistance of 170 kg (375 Ib).

2. Attach a label to the unit indicating the owner of the unit, his address and name of the person to
contact, type of unit and serial number.

. In case of failure, also indicate the symptom and a short description of the failure.

3

4. Protect the unit wrapping it up with a roll of polyethylene or with similar material.
5. Pad the unit inside the cardboard box filling it with polyurethane foam on all sides.
6

. Seal the cardboard box with packaging tape or with industrial staples.

Storage

Store the product only under the allowed ambient conditions indicated here. See this data in chapter 1
of this manual. Always protect the product against dust and dirtiness.

Decommission and disposal

The machine manufacturer must indicate the procedure to be used for decommissioning the machine.
Respect environmental regulations. Observe that the AXD/SPD drives do not carry batteries.

Bear in mind the storage and shipping requirements when disposing of the AXD/SPD units.

Recycling. The product is made of various materials that may be recycled and eliminated separately.
Get rid of the product in compliance with local regulations.
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VERSION HISTORY

The history of versions shows the list of the hardware elements added in each manual version. To
know the features added in each software version and the version of the manual that describes them,
see the ‘'man_dds_soft.pdf’ manual that is supplied with this one.

Manual reference Events

9702 First version

9707 PS-65, RM-15, CM-60, APS-24, AXD/SPD 3.xx
9802 8, 25, 50, 75 compact drives, DDS PROG MODULE
9810 XPS-25, XPS-65.

9904 New fanned motors FXM.

New SPM 180M motor.

New products (mains voltage 460 Vac).
Description and installation of the XPS.
New drive AXD/SPD 1.35

EMK filters

0002 SPMxx.1 Motors

only in CD Rom PS-25B3 and PS-25B4
ER resistors
WinDDSSetup

Improved AXD/SPD 1.15.
Digital 1/0 boards

0103 No new hardware has been implemented

0112 FXM motors at 400 (1 - 15 %) Vac

MMC and CMC drives

ACD/SCD 1.08/1.15 drive (compact)

Crowbar resistor: ER-18/1800 and ER-18/2200

RS-422 interface for MMC and CMC drives

0303 New drive SPD 2.85

New drive SPD 3.200

New capacitor module CM 1.60 (replaces the previous CM 60)
New spindle motors FM7 (EO1 and EO2 versions)

0305 New encoder E3 (similar to E2 but with tapered shaft).
0310 No new hardware has been implemented
0403 From February of 2004 on, compact drives ACD 2.50, SCD 2.50, ACD

2.75, SCD 2.75, CMC 2.50, CMC 2.75 and the programming module
DDS PROG MODULE will no longer be in Fagor Automation’ catalog.
However, all the documentation regarding them is kept in this manual

just in case the user has already purchased any of these modules. Eﬁﬁﬂooﬁ
0405 From this version on, our catalogs show the mains filter model “MAIN
FILTER 42A” and “MAIN FILTER 130A".
0407 No new hardware has been implemented.
0410 New SERCOS board DDS
(transmission sp'eed up to 16Mbd) HARDWARE
0602 New compact drives: ACD/SCD/CMC 1.25

New compact drives: ACD/SCD/CMC 2.35

New resistors: ER-33/550 and ER-18/900 (as accessory)
Regenerative regulated power supplies. Boost (step-up) power Ref.2307
supplies: RPS-75, RPS-45 and RPS-20.

CHOKE RPS-75, CHOKE RPS-45 and CHOKE RPS-20.
0606 No new hardware has been implemented.

0612 New choke XPS-65 (smaller and lighter).

—
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Manual reference

Events

0706

0710

New VECON-3 board
Sales models of the glass fiber optic cable SFO-V-FLEX
New ER-18/1000+FAN resistor with fan.

No new hardware has been implemented.

0802

0806

New compact drives: ACD/SCD/CMC 2.50.

There are now 3 switches for selecting the braking resistor on PS-
25B4 power supplies.

New CAPMOTOR-2 board.

The choke RPS-75-3 replaces the choke RPS-75.

There are now 3 switches for selecting the braking resistor on PS-
65A power supplies.

0811

The following are being replaced:

180/1800W external braking resistor that is supplied as an
accessory in certain units for 1802/1800W with internal thermostat.
External braking resistor ER-18/2200 by ER+TH-18/2200 with
internal thermostat.

0905

24Q/750W external braking resistor that is supplied as an accessory
in certain units for 24Q/750W with external thermostat.

Changing the power connector for motor connection at SPD 3.200
drives.

1003

The external braking resistor with fan ER-18/1000+FAN has been
replaced with the new ER+TH-18/1000+FAN with fan and external
thermostat.

The auxiliary APS 24 power supply has been modified and it can now
be connected to the DC bus of the PS, XPS and RPS power supplies.
New regenerative regulated power supply RPS-80.

New modular spindle drive SPD 3.250.

1107
1109
1209

No new hardware has been implemented.
No new hardware has been implemented.

Functional safety. STO safety function.
New spindle compact drive SCD 2.75.

1305

New CHOKE XPS-65-A that replaces the CHOKE XPS-65.

1307

New VECON-4 board.

1406

The Ballast aerial connector has been changed on all compact drives.
New capacitor module -CM-1.75- (replaces the -CM-1.60-).

RPS power supplies. RPS mode (boost) and RB6 mode (rectifier).
Mains filter. “MAIN FILTER 75A” for RPS-45.

Temperature sensor isolation adapter -TSIA-1-.

1502

Bus Protection Module -BPM-.

1601

Reorganization of texts for electrical safety and functional safety.
New mains filter: -MAIN FILTER 130A-A- for PS-65A.
New commercial models -MDU (dual-use).

1605

1702
1710
1711
1807

Mains filter -MAIN FILTER 42A-A- for PS-25B4, XPS-25, RPS-20
and ACD/SCD x.x replacing MAIN FILTER 42A.

Mains filter -MAIN FILTER 130A-A- for XPS-65 and RPS-75
replacing MAIN FILTER 130A.

Mains filter -MAIN FILTER 75A-A- for RPS-45
TUV SUD FUNCTIONAL SAFETY certificate update.
No new hardware has been implemented.

Changing the sensor position of the thermostat for the braking
resistors ER+TH-...+ FAN.

Equipment for working in industrial graphite environments:

Power supplies: PS-25B4-C, RPS-20-C,

Drives: AXD 1.15-S0-2-C, AXD 1.25-S0-2-C, AXD 1.35-S0-2-C
CA-D1-D4 adapter cable for the connection of the linear motor or
torque motor feedback to the motor feedback board of the drive.




Manual reference

Events

1905

Equipment for working in industrial graphite environments:
Drives: AXD 1.15-S0-0-C, AXD 1.25-S0-0-C, AXD 1.35-S0-0-C
AXD 2.50-S0-0-C, AXD 2.50-S0-2-C

AXD 2.75-S0-0-C, AXD 2.75-S0-2-C

Removing the X5 connector on all RPS power supplies.

1910 ACD/SCD...-L compact drives; 3-ph at 200-240 Vac.

2006 AXD/ACD drive GAP CONTROL card.
AXD...-L modular drives; 3-ph at 200-240 Vac.

2111 MAIN FILTER 130A-B

2301 Unification of the 24 VVdc power supply board and SNUBBER circuit
in all RPS power supplies. Insertion bridge on the X76 connector
pins.
PS-33-L non-regenerative main power supply; 3-ph at 200-240 Vac.
Update of the EC-Declaration of Conformity
Re-certification of TUV marking.

2307 Improved illustrative detail in the pinout information of the X3 and X4

connectors of the drives.
Insertion losses. 'Power attenuation (dBuV) / frequency (MHz)’
graphs of the mains filters in the FAGOR catalog.
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SAFETY CONDITIONS

Read the following safety instructions in order to prevent harming people and damage to this product
or to the products connected to it.

_________________________________________________________________________________________________________________|
MANDATORY. Always use the latest reference (version) of this manual. It is available on
FAGOR's corporate website: http://www.fagorautomation.com.

@ MANDATORY. Refer to chapter 9 of this manual for any information on FUNCTIONAL

SAFETY of the DDS system.

Bear in mind that besides the safety conditions indicated in this section, more conditions are described
throughout this manual either as requirements or marked with SAFETY SYMBOLS.

Qualification of personnel

The unit can only be repaired by personnel authorized by Fagor Automation.

Only specialized technicians that know and understand the contents of this manual and all the
documentation related to the units may handle any of these units.

They must be trained on safety so they can identify and prevent any danger. Based on their technical
training, knowledge and experience, they must be able to foresee and recognize any possible danger
that may be caused by using these units, changing their settings and in general by the mechanical,
electrical and electronic devices that make up the whole system.

They must also know the current regulations and standards for preventing accidents that must be
borne in mind when handling these units.

Fagor Automation shall not be held responsible of any physical or material damage originated from not
complying with these basic safety rules.

Forseen usage

O Destine the units to an industrial environment as instructed in this manual.

O Cumply always with the current safety standards, the indicated conditions and the technical
data. See chapter 1. DESCRIPTION, SYSTEM - CN NUMERIC CONTROL - AXD/SPD DRIVE -
FKM SERVOMOTOR - section and 1.6 ELECTRICAL CONDITIONS section.

O Analyze risks related to the application before using the unit and take the proper safety
measures according to the results obtained.

O Ensure personnel safety anywhere in the system that these units belong to.

O Never use in explosive environments (dangerous areas).

Precautions against personal harm
O Do not use damaged products.
O Use the right mains cables.

O In order to avoid risks, use only the SERCOS or CAN and mains cables recommended for
this unit. Wrong cabling may cause unexpected movements and cause personal injury.

Avoid electric shocks.

O To avoid electric shocks and the risk of fire, do not apply electrical voltage beyond the
range indicated in this manual.

O Make the ground connection.

O In order to avoid electric shocks, connect the ground terminal of this unit to the main
ground point. Also, before connecting the inputs and outputs, make sure that the ground
connection has been done.
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Make sure that the ground connection has been made.

In order to avoid electric shocks, before turning the unit on, make sure that the ground connections
have been properly made. See chapter 8. INSTALLATION of this manual. It is up to the machine
manufacturer to comply with current regulations and standards regarding the ground connection of
the DDS system. Do not use the conduit as ground protection, use the protection ground wire
inside the conduit.

Only use tools with electrical insulation.

Many components of the product, including the pc board, work with mains voltage. Don’t touch
them.

Do not touch unshielded components or pins when under voltage.

Make sure not to work in humid environments.

To avoid electric shocks, always work in environments where relative humidity is lower than 90 %
without condensation at 45 °C (113 °F). See chapter 1. DESCRIPTION, SYSTEM - CN NUMERIC
CONTROL - AXD/SPD DRIVE - FKM SERVOMOTOR - section.

Make sure not to work in explosive environments.
In order to avoid risks, harm or damages, do not work in explosive environments.

The motor generates voltage when turning the shaft. Before working on the DDS system,
lock the motor shaft to prevent it from turning.

Do not short-circuit the terminals of the DC BUS nor those of the capacitors of the DC BUS.
Avoid touching the hot braking resistor.

Don’t allow flammable or heat sensitive substances near the braking resistor.

Make sure that any conducting element, no matter how small, cannot get inside the unit
(pollution degree 2) because it could render the STO safety function inoperative. Foreign
conducting elements, dust or liquids can cause the STO safety function to stop working.
Therefore, do not use the STO safety function unless the system has been protected
against pollution by conducting substances.

Follow thoroughly the measures given by EMC.

Malfunctions (due to ignoring ElectroMagnetic Compatibility) can cause unexpected system
behavior. Do the whole wiring carefully according to the measures given by EMC. Do not adjust
the unit with unknown data. Start the system up carefully. Ignoring these warning can cause
serious injury or even death. Follow thoroughy the measures given by EMC to avoid risks and
personal injury.

See chapter 8. INSTALLATION, ELECTRICAL CONSIDERATIONS and EMC INSTRUCTIONS
FOR EQUIPMENT INSTALLATION of the ELECTRICAL CONSIDERATIONS section.

Precautions against damage to the product

a

Work environment.

This unit is ready to be used in industrial environments and comply with the current directives and
regulations of the European Community.

Fagor Automation shall not be held responsible for any damage that could suffer or cause when
installed under other conditions (residential or domestic environments).

Install the unit in the right place.

We recommend that, whenever possible, the DDS system be installed away from coolants,
chemicals, blows, etc. that could damage it. Keep foreign elements such as chips, screws or wire
pieces away from the units. Foreign conducting elements may damage the product or generate
parasite voltages.

Provide good heat dissipation.

This unit meets the European directives on electromagnetic compatibility. Nevertheless, it is
recommended to keep it away from sources of electromagnetic disturbance, such as:

* Powerful loads connected to the same mains as the unit.

* Portable nearby transmitters (radio-telephones, CB radio emitters).
* Nearby radio/TV transmitters.

* Nearby arc welding machines.

* Nearby high voltage lines ...

Enclosures.

It is up to the machine manufacturer to guarantee that the enclosure where the unit has been
installed meets all the relevant directives of the European Union.



O Connecting the power supply to ground.
The zero Volt point of the external power supply must be connected to the main ground point of
the machine. Poor grounding increases the risk of electrical shock.

Precautions during repairs

O Do not access the inside of this unit.
Only personnel authorized by Fagor Automation may access the interior of this unit. Therefore, in
case of a malfunction or product failure, disconnect it and call the technical service department.

O Do not handle the connectors while the unit is connected to mains.
Before handling the connectors (mains, moving power, feedback, ...) make sure that the unit is not
connected to mains.

Precautions during maintenance

O Mission time of the STO safety function.
The mission time of the STO safety function is 20 years1. After that time, the safety function will no
longer be valid. The expiration date must be calculated by adding 20 years to the date shown on
the version label of the unit. The machine manufacturer must record this value in the maintenance
instructions in the machine instruction manual, indicating that the safety function is no longer valid
after this date.

1See sub-section MISSION TIME OF THE STO in section 9.11 MAINTENANCE, REPAIR AND
ANALYSIS OF HAZARDOUS EVENTS of chapter 9 of this manual.

Safety symbols

B Symbols that may appear in this manual

DANGER or prohibition symbol.
It warns about an immediate dangerous situation. Ignoring this warning may cause
serious, even fatal, consequences.

WARNING or caution symbol.
A It warns about a potentially dangerous situation. Ignoring this warning may cause

serious injuries (even fatal) or damages to the unit.

MANDATORY symbol.

It warns about actions and operations that MUST BE carried out. In other words,
THEY ARE NOT PLAIN RECOMMENDATIONS. Ignoring this warning may mean not

complying with some safety regulation.

INFORMATION symbol.
Notes, warnings, advises and recommendations.

B Symbols that the product may carry

PROTECTIVE EARTH or PROTECTIVE GROUND symbol.

It indicates that point may be under electrical voltage. To identify any terminal which
is intended for connection to an external conductor for protection against electric
shock in case of a fault or the terminal of a Protective Earth (PE) electrode.
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EC-DECLARATION OF CONFORMITY,
WARRANTY TERMS AND QUALITY
CERTIFICATES

The EC-DECLARATION OF CONFORMITY is available under the DOWNLOADS tab, filter: TYPE OF
DOCUMENTS + P Declaration of conformity = on the FAGOR AUTOMATION corporate website,
https://www.fagorautomation.com.

The WARRANTY TERMS are available under the CORPORATE and GENERAL TERMS AND
CONDITIONS OF PURCHASE, section 8. Warranty, tabs on the FAGOR AUTOMATION corporate
website, https://www.fagorautomation.com.

The QUALITY CERTIFICATES are available under the CORPORATE and QUALITY tabs on the
FAGOR AUTOMATION corporate website, https://www.fagorautomation.com.



RECOMMENDED DOCUMENTATION

Available manuals

£

Manual available in electronic format
http://lwww.fagorautomation.com

@ Manual available on paper

Product selection guides

Document

Description

Format

man_drive_ord_hand.pdf
english

man_8060fl_mab_ord_hand.pdf
inglés

It describes the products that make up the DDS
system and allows selecting each element
according to the user's needs.

It describes the products that make up the MAB
system and allows selecting each element
according to the user's needs.

man_qc_pds_ord_hand.pdf
english

It describes the products that make up the QC-PDS
system and allows selecting each element
according to the user's needs.

man_fm7_fm9_ord_hand.pdf
english

man_fxm_ord_hand.pdf
english

It describes the FM7/FM9 asynchronous motors
and allows selecting each model according to the
user's needs.

It describes the FXM synchronous motors and
allows selecting each model according to the user's
needs.

man_fkm_ord_hand.pdf
english

It describes the FKM synchronous motors and
allows selecting each model according to the user's
needs.

QOOVOOLOY

Quick references

Document

Description

Format

man_dds_mod_quick_ref.pdf
english

It describes each element that make up the
DDS system as well as the most important
considerations regarding the installation of
motors and AXD/SPD modular drives,
power supplies and accessories such as
cables, connectors, etc.

man_dds_comp_quick_ref.pdf
english

It describes each element that make up the
DDS system as well as the most important
considerations regarding the installation of
motors and ACD/SCD compact drives and
accessories such as cables, connectors,
etc.

29

man_mab_quick_ref.pdf
english

It describes each element that make up the
MAB system as well as the most important
considerations regarding the installation of
motors and the multi-axis drive and
accessories such as cables, connectors,
etc.

29

man_qc_pds_siii_mod_quick_ref.pdf

english

It describes each element that make up the
QC-PDS (SERCOS Ill) system as well as
the most important considerations regarding
the installation of motors and QC-DR
modular drives, power supplies and
accessories such as cables, connectors,
etc.

2@
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english

man_qc_pds_siii_comp_quick_ref.pdf

It describes each element that make up the
QC-PDS (SERCOS Ill) system as well as
the most important considerations regarding
the installation of motors and QC-CD
compact drives and accessories such as
cables, connectors, etc.

9@

english

man_qc_pds_sii_mod_quick_ref.pdf

It describes each element that make up the
QC-PDS (SERCOS Il) system as well as
the most important considerations regar-
ding the installation of motors and QC-DR
modular drives, power supplies and acces-
sories such as cables, connectors, etc.

9@

Power Drive System manuals

Document

Description

Format

man_dds_hard.pdf
spanish/english

man_dds_soft.pdf
spanish/english

man_qc_pds_hard.pdf
spanish/english

It describes each device and equipment that make
up the DigitalDriveSystem as well as their
installation.

It describes the adjustments of the DDS/MAB/QC-
PDS (SERCOS II). Available parameters, variables
and commands. Features. Operation of the
WinDDS Setup software for PC.

It describes each device and equipment that make

up the QuerCus-PowerDriveSystem as well as their
installation.

29
29
29

man_mab_hard.pdf
spanish/english

It describes each device and equipment that make
up the MAB servo drive system as well as their
installation.

29

Electric motor manuals

Document

man_fm7_fm9_motors.pdf
spanish/english

Description

They describe the FM7/FM9 families of
asynchronous motors of the FAGOR catalog and
how to install them with the DDS system.

Format

99

man_fxm_fkm_motors.pdf
spanish/english
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They describe the FXM/FKM families of
synchronous motors of the FAGOR catalog and
how to install them with the DDS system.
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DESCRIPTION

The DDS system is an adjustable speed electrical = Power Drive System = as
defined in IEC 61800-5-1. The DDS system is ready to be used in industrial
environments. It may be used with the CNC to control the movements and
devices of the machine. The configuration of the main DDS system follows this
general diagram:

MAINS

Main switch
Fuses (required)
Differential breaker

Transformer or
autotransformer

Power Switch

MAINS FILTER’

Power Supply

MODULAR DRIVE

Closed loop -
control 2

MOTOR

(E)
B/
FAGOR

AUTOMATION

Motor with encoder

(position)
DDS
Note 1. Install the mains filter before the - KM1 power contactor. HARDWARE
Note 2. The position value may be sent either to the drive or to the CNC to close
the loop.
F. H1/1 Ref.2307

DDS system. Description.

Each element that make up the previous diagram will be explained in detail in the
following chapters.
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1.1 Description

Fagor Automation's DDS system has a modular stackable design.

It may be connected directly to a TN type three-phase mains with a line
frequency of between 50 (1 - 4.0 %) Hz and 60 (1 + 3.3 %) Hz and with a
line voltage of between 400 (1 - 10 %) Vac and 460 (1 + 10 %) Vac.

This system supplies the electric motors with a three-phase voltage of 400
(1 -4.5 %) Vac and a variable frequency with which it will govern its
speed.

Certain mandatory protection devices must be added between the mains
lines and the DDS system. Others may be optional. These elements are:

Main switch Mandatory
Fuses Mandatory
Differential breaker Optional
Transformer or auto-transformer Optional
Power switch Mandatory

According to the user's needs, the DDS system may consist of the
following modules:

Main Power supplies

Non-regenerative main power supplies PS
Regenerative main power supplies XPS
Regenerative regulated main power supplies RPS
(rectifier/booster)

Auxiliary power supply APS-24
Modular Drives

Axis velocity and position control AXD
Spindle velocity and position control SPD
A>.<is velocity and positipn control. _ MMC

It is capable of generating a path on its own.

Compact Drives

Axis velocity and position control ACD
Spindle velocity and position control SCD
A).(is velocity and positipn control. _ CMC

It is capable of generating a path on its own.

Auxiliary Modules

Capacitor Module CM-1.75

Bus Protection Module BPM
MAINS FILTERS (mandatory) MAIN FILTER-OA-O

CHOKE XPS-0-O0
CHOKE RPS-75-3
CHOKE RPS-O
ER+TH-0/0,
ER+TH-18/0+FAN

CHOKES
required with XPS and RPS power supplies

Resistor modules

I
INFORMATION. The DDS system has been manufactured in accordance
with EN 60204-1 in compliance with European Directive 2014/35/EU on
Low Voltage.




O O O Description

1.2 General Diagram
See the schematic description of all the elements that make up the DDS system:

Mains connection. . Non-regenerative PS-65A
Three phase 50/60 Hz. TN mains power supplies + modular drives:
400 (1-10 %) Vac to 460 (1+10 %) Vac - _ for axes: AXD .MMC
Mains filters: ’ T A for spindle: SPD
MAIN FILTER OA-O ‘ 1401 : |+ auxiliary power supply:
AT APS-24
> 1
: =
B &
Z O
Non-regenerative power supplies 8 g
- they integrate the auxiliary power supply - g S
PS-25B4 o
+ modular drives:
for axes: AXD, MMC
for spindle: SPD
—__ g Regenerative power supplies
- they integrate the auxiliary power supply - XPS-UJ
, + CHOKE XPS-O
Regenerative regulated + Modular drives:
power supplies RPS-O for axes: AXD, MMC
‘they integrate the + CHOKE RPS-O for spindle: SPD
auxiliary power supply" 4 Modular drives:
for axes: AXD, MMC
for spindle: SPD
+ BPM
Compact drives
|- they integrate the power supply -
for axes: ACD, CMC N
for spindle: SCD |
Capacitor module CM-1.75. Resistor modules ER+TH-0O/0 or
Itis connected in parallel to the ER+TH-18/00+FAN.
power bus (600 Vdc). They are connected to the power
supplies, the compact drives or to BPM
module.
FAGOR
Synchronous motors Asynchronous motors AUTOMATION
DDS
HARDWARE
{ Ref.2307
FXM FM7/ FM9

F. H1/2
DDS system. Configurations.
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Stages of the System Configuration
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1.3 Stages of the System Configuration

The following steps are a reference to configure and install the DDS
system.

NOTE. This DDS system configuration process assumes that the
motors of the system are known motors.

All the motors of the FAGOR catalog are described in their
corresponding manuals:

» Manual of synchronous servomotors. FXM and FKM families.
» Asynchronous motor manuals. FM7 and FM9 families.

Example procedure

Stage 1. Analysis of the system location
B Ambient conditions

B Mechanical conditions

B Electrical conditions
]

Cooling conditions

Stage 2. Component selection
® Motors

®  Power supply module
® Drives
]

Auxiliary modules

Stage 3. Connection configuration
See block diagrams

See connection diagrams

See dimension drawings

Power and signal cable selection
Suggestions for cable installation

Power line connection

Electrical cabinet and its ventilation



1.4 Insulation Diagram of a Machine System

System * CN Numeric Control - AXD/SPD Drive - FKM Servomotor *

O O O Description

3x460 Vac

DRIVE SYSTEM

N E ’
cF 2
KEVEOARD 1

ozon
T FUPPLY 247 z
(EELY) =
DRIVE CONTROL
micosck  CONTROL
ICAN BUS DVC A 7
B z=e. 9=

DESCRIPTION

—

L —
. FUNCTIONAL IS LLATION D FUNCTIONAL INSULATION
- BASC INSULATION ACCORDING Z BAS INSULATICN ACCORDING
IECENTULCS A §1010-2201(SEE. ECENULCS A61800-31
DI TANCES IN TABLE)

B renvorem nesuLaroy
ACCORDING EC ENTLCSA

REINFCRCED INSULATION
Z ACCORLING EC ENTLCIA 61800-5-1

Insulation Diagram of a Machine System _—

61010-2201(SEE DISTANCES IN
TABLE)

F. H1/3
Insulation diagram of a system = CN + AXD/SPD + FKM = in a machine.
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1.5 Environmental Conditions

Conditions Standard Test reference
Mechanical specifications
Transport Vibration Acc. to Class 2M1, vibration sinusoidal
IEC 60721-3-2 |2 Hz <f<9Hz, 3.5 mm amplitude
9Hz<f<200Hz, 1.0g
200 Hz<f<500Hz,1.5¢g
Shock limits Acc. to Class 2M1,
1 IEC 60721-3-2 |equipmentin its
- IEC 61800-2 transport package
% & Operation Environmental Acc. to Vibration sinusoidal
= ;g testing-vibration IEC 60068-2-6 10 Hz < f< 57 Hz,
% g (sinusoidal) Test Fc 0.075 mm constant amplitude
i 57 Hz < f <150 Hz,
g g 1.0 g constant acceleration
E Degrees of protection | Acc. to IP 2x.
§ provided by enclosure EN 60529 It should be installed
= (IP code) inside of an electrical cabinet.
- Climatic conditions
Storage * Ambient Acc. to 1K4,
temperature IEC 60721-3-1 | From-25°C to + 60 °C
IEC 61800-2
Transport * Damp heat test Acc. to Power Supply disconnected
(steady state) IEC 60068-2-78 |40 °C +/- 2 °C and
IEC 61800-5-1 |93 % +2/-3 % non-condensing
Ambient Acc. to Equipment introduced in
temperature IEC 61800-2 its shipping package
from-25°C to + 70 °C
Operation Environmental Acc. to 0°C at
testing-cold IEC 60068-2-1,+ | operating conditions
Environmental Acc. to Operating at rated conditions
testing-dry heat IEC 60068-2-2 |45 °C.
Test Bd Operating conditions between
0 °C and 60 °C with derating
(see derating characteristics)
Damp heat test Acc. to Power supply disconnected
(steady state) IEC 60068-2-78 40 °C +/-2 °C and
IEC61800-5-1 |93 % +2-3 % non-condensing
Installation altitude Acc. to Pollution degree 2 and
above mean sea IEC 61800-5-1  altitude <2 000 m amsl at
level without derating | IEC 60664-1 rated conditions
* The environment during transport and storage must be dry and free from dust.
1.6 Electrical Conditions
FAGOR
AUTOMATION ‘Electrical conditions
Acc. to Protection class Class |
IEC 61800-5-1 (with protective conductor system)
DDS ﬁ;céletgsm 1 Mains overvoltages Category Il
HARDWARE
Ref.2307
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MAIN POWER SUPPLIES

The FAGOR power supplies are connected to the supply lines through the mains
filter. See fig. F. H1/1. Some with line voltages of between 400 (1 - 10 %) Vac
and 460 (1 + 10 %) Vac and another between 200 (1 - 10 %) Vac and 240 (1 +
10 %) Vac. Line frequency of between 50 (1 - 4.0 %) Hz and 60 (1 + 3.3 %) Hz.

Its features are:

B Provide a DC voltage output that will supply the modular drives through the
power DC BUS.

B Manage the energy excess accumulated in the power DC BUS as a result of
braking the motors.

Hence, we refer to:

B Non-regenerative main power supplies

Non-regenerative power supplies when they provide a DC voltage output
(depending on line voltage) and its exceeding energy is dissipated as heat in
electrical resistors.

B Regenerative main power supplies
Regenerative power supplies when they provide a DC voltage (depending on line

voltage) and its exceeding energy is returned to mains, hence reducing the
electrical consumption without generating additional heat.

B Regenerative regulated main power supplies

Regenerative regulated power supplies (boost power supplies) when they
provide a programmable DC voltage (depending on line voltage) and its
exceeding energy is returned to mains with a power factor close to 1, hence
reducing the electrical consumption without generating additional heat.

FAGOR

AUTOMATION
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2.1 Non-Regenerative Main Power Supplies

The non-regenerative main power supplies listed in the FAGOR catalog
are for the PS-25B4 and PS-65A models. Both models support line
voltages of between 400 (1 - 10 %) Vac and 460 (1 + 10 %) Vac. Also, it
has a PS-33-L supporting line voltages of between 200 (1 - 10 %) Vac
and 240 (1 + 10 %) Vac. They are:

L1 L2 L3
2 L1 L2 L3
: OR—° ~10/0|0
8 8 i ©
E & = = ==t
x
x = |
i e
5 < >, ’
a 8 & 25
= e =
Z o ) e
< = 2
E S @ ﬁsﬂ@ =4
2 = 2% O Y
5 .
Q B O
o &
<
(@]
Z +24Vde @
mvom @]
raur [0
macLagr [0
be Bus o [0
D il
R
svemn a3 I :
+2Vde %0:
av. %EE P
g &% loj
o 2 . TEE 38
\\\ i MV;‘: % . = o N\ E I
isIe I ©
DANGER I DANGER
FAsan S
AUTOMATION
,
U O 0O ©
DDS o o®
HARDWARE
Ri Re L+ L+ Re Ri
F. H2/1
Ref.2307 Non-regenerative main power supplies. A. PS-25B4. B. PS-65A, PS-33-L.

The PS-25B4 supplies 25 kW and includes an internal auxiliary 24 Vdc
power supply for the system control circuits. The over-voltage and Ballast
alarm activation levels are the ones of the power supplies that admit 460
Vac.

—
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The PS-65A supplies 65 kW and always needs an auxiliary power supply
APS-24 (listen in the FAGOR catalog) for the system control circuits. The
over-voltage and Ballast alarm activation levels are the ones of the power
supplies that admit 460 Vac.

The PS-33-L supplies 33 kW and always needs an external auxiliary
power supply with a line voltage input of 200-240 Vac and output of +24
Vdc (not listed in the FAGOR catalog) for the system control circuits. The
over-voltage and Ballast alarm activation levels are the ones of the power
supplies that admit 240 Vac.

MAIN POWER SUPPLIES
Non-Regenerative Main Power Supplies N
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MAIN POWER SUPPLIES

Non-Regenerative Main Power Supplies
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PS-65A module

Technical data

T. H2/1 PS-65A. Non-regenerative main power supply. Technical data.

PS-65A
Line voltage 3-ph, 400 (1 - 10 %) Vac - 460 (1 + 10 %) Vac
Line frequency 48 Hz ... 62 Hz
Mains max. current consumption (400 Vac) 95 A
Minimum connection cable section -1 50 mm?

Power bus voltage, VBUS rated

565 Vdc ... 650 Vdc

Rated (peak) output current +2-

120 A (360 A, 1s)

Rated (peak) output power

65 kW (195 kW, 1 s)

Power for the module control circuit

24 Vdc (between 21 Vdc and 28 Vdc)

Consumption of the module control circuit itself

1 A at 24 Vdc (24 W)

Internal Ballast resistance (power) -2: 9Q (600 W)
Energy pulse to be dissipated 36 kWs (0.6 s)
Ballast circuit on/off 770/760 Vdc
Minimum external Ballast resistance 90

Filter capacity 940 pF, 900 Vdc
Energy stored in the capacitors 0.5C-v?
Maximum “SYSTEM OK* contact voltage 125 Vac, 150 Vdc
Maximum “SYSTEM OK" contact current 1A

Width in mm | in 117 | 4.61
Approx. mass in kg | Ib 9.9]22

Power dissipated at maximum load 275 W

+1- Depending on the rated operating power.

+2. For high temperatures, refer to derating graphs * power reduction graph -.

T. H2/2 PS-65A. Non-regenerative main power supply. Ambient conditions and other characteristics.

PS-65A

Ambient operating temperature -1

0°C ... 45°C (32 °F ... 113 °F)

Ambient storage temperature

-25°C ...+ 60 °C (- 13 °F ... + 140 °F)

Ambient shipping temperature

-25°C ...+ 70 °C (- 13 °F ... + 158 °F)

Maximum humidity

<90 % non-condensing at 45 °C (113 °F)

Maximum installation altitude above mean
sea level without loss of performance

2000 m (6 561 ft)

Operating vibration 10g
Shipping vibration 15 g
Sealing P 2x
Protections ' Over-voltage, heat-sink temperature, hardware error,

Ballast overload.

+1- For high temperatures, refer to derating graphs = power reduction graph -.

A\

WARNING.

Note that the PS-65A main power supply supports line voltage up to 460 Vac.



PS-33-L module

Technical data

T. H2/3 PS-33-L. Non-regenerative main power supply. Technical data.

PS-33-L
Line voltage 3-ph, 200 (1 - 10 %) Vac - 240 (1 + 10 %) Vac
Line frequency 48 Hz ...62 Hz
Mains max. current consumption (200 Vac) 95 A
Minimum connection cable section -1 50 mm?

Power bus voltage, VBUS rated

280 Vdc ... 340 Vdc

Rated (peak) output current -2

120 A (360 A, 1°s)

Rated (peak) output power

33 KW (99 kW, 1 s)

Power for the module control circuit

24 Vdc (between 21 Vdc and 28 Vdc)

Consumption of the module control circuit itself

1 A at 24 Vdc (24 W)

Internal Ballast resistance (power) -2: 9Q (600 W)
Energy pulse to be dissipated 36 kWs (2.8 s)
Ballast circuit ON/OFF 445/440 Vdc
Minimum external Ballast resistance 9Q

Filter capacity 940 pF, 450 Vdc
Energy stored in the capacitors 0.5C-Vv?
Maximum “SYSTEM OK* contact voltage 125 Vac, 150 Vdc
Maximum “SYSTEM OK" contact current 1A

Width in mm | in 117 | 4.61
Approx. mass in kg | Ib 99122

Power dissipated at maximum load 275 W

+1- Depending on the rated operating power.

+2- For high temperatures, refer to derating graphs * power reduction graph -.

T. H2/4 PS-33-L. Non-regenerative main power supply. Ambient conditions and other characteristics.

PS-33-L

Ambient operating temperature -1-
Ambient storage temperature
Ambient shipping temperature
Maximum humidity

Maximum installation altitude above mean sea
level without loss of performance

0°C..45°C (32 °F ... 113 °F)
-25°C...+60°C (-13°F ... + 140 °F)
-25°C...+70°C (-13°F ... + 158 °F)
<90 % non condensing at 45 °C (113 °F)

2000 m (6 561 ft)

Operating vibration 109
Shipping vibration 159
Sealing IP 2x
Protections Over-voltage, heat-sink temperature, hardware

error, Ballast overload.

+1- For high temperatures, refer to derating graphs -

A\

power reduction graph =

WARNING.

Note that the PS-33-L main power supply supports line voltage up to 460 Vac.
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Power diagrams

Internal Ballast

(o]
©
>
o
gg
28
<
2x ER-18/1100 <
Tg) ()
o w
2x ER-18/1800 © 2R
1 Q S
2x ER+TH-18/2200 0 <
o
Internal Ballast
Always install the two resistors (2x) in parallel, never in series.
F. H2/2
PS-65A. Non-regenerative main power supply. Power diagram.
o
®©
>
£ s -
m 1
=3
AN
2x ER-18/1100 -l -
™ C
2x ER-18/1800 ™ Qo
1 =
=0
2x ER+TH-18/2200 &) iDE

Always install the two resistors (2x) in parallel, never in series.

F. H2/3

PS-33-L. Non-regenerative main power supply. Power diagram.



Block diagram
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Connector description

The PS-65A and PS-33-L non-regenerative main power supplies have the following connectors:

1
0100 _____ © 00
Il e D@

2. ] = =

of [ @

w3
= = >
é § = CAUTION. AC touch current >
> 2 2 greater than 3.5 mA. Install i
2 2 O ground wire of at least 10 mm? - - —
w P = (Cu) or 16 mm2 (Al). - e
% £ O o0
a 8 = X1 |°°
= oo
Z o
g %z ERROR RESET
©
()
C
S GND
@ POWER BUS - NOTE. Currently pin 4 -POWER BUS
< \ E%%SEDEE ENABLE- of connector X2 is not
z ENABLE used at this time.

| SYSTEM

_¢|0.K.

+24V

DANGER
HIGH VOLTAGE
DISCHARGE TIME>4Mirn

L+ Re Ri

o tri F. H2/s
PS-65A | PS-33-L. Non-regenerative main power supplies. Connectors.
1. Power connector for the three-phase mains.

DDS 2. Power connector for the Ballast resistor connection.

HARDWARE 3. Ground connection for the mains cable.
4. Power DC BUS supplying power to the modular drives through metal bars.
X1. Connector for inter-module communication.

Ref.2307 X2. Connector for the basic control signals.

—
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FAULT
BALLAST
DC BUS ON

PS-65A | PS-33-L

¥ DADOODOO0OO
AENEEEEEN
N1

Model currently in the catalog

Status indicator lamps

The non-regenerative power supplies PS-65A | PS-33-L have the

following lights on the front panel to indicate the status of the main power

supply.

B FAULT BLINKING. The blinking red led indicates that there are no
errors and that one or several mains phases are missing.

B FAULT turned ON. The steady red led on indicates that there is an
error. The error is indicated on the display of the drives.

B FAULT turned OFF. The led off indicates that there is no error and
that all mains phases are OK.

B BALLAST turned ON. The amber led is lit when the energy dissipating
Ballast circuit is activated.

m DC BUS ON.The green led indicates that the module is supplying all
its power at the DC BUS.

|
INFORMATION. For further detail on these indicator lights, see the
combination table for interpretation in the description of the E305 error
code on the error listing shown in chapter 14 of the 'man_dds_soft.pdf’
manual.

Selection switches of the installed braking resistor mode

'PS-65A | PS-33-L’ non-regenerative main power supplies have three dip-
switches on top, next to the terminal strip for mains connection (see
figure) for selecting the external braking resistor model. Refer to the
attached table to make the type selection properly according to the setting
of the switches while the «I*t» protection stays enabled.

T. H2/5 Layout of the switch after selecting the braking resistor model.
B represents, in the figure, the moving element of the switch.

$3 | $2 | S1 RESISTOR MODEL
W S3| OFF OFF OFF INTERNALRESISTOR
[ W S2| OFF OFF ON 2x ER+TH-18/1100
m S OFF ON | OFF 2x ER+TH-18/1000+FAN
> Z OFF ON = ON 2xER+TH-18/1800

ON  OFF OFF 2x ER+TH-18/2200

ON ' ON | OFF 2x RM-15 (discontinued)
2% ER+TH-18/1500+FAN or
2% ER+TH-18/2000+FAN

ON | OFF | ON Note. If you wish to install a NON-FAGOR
resistor, please read below.
2x ER+TH-18/1500+FAN or

ON ON ON 2x ER+TH-18/2000+FAN

Note. If you wish to install a NON-FAGOR
resistor, please read below.

WARNING. When installing a NON-FAGOR resistor, only use this switch
setting when the power of your resistor is greater than any of the ones
shown in this cell of the tables provided by FAGOR. Ignoring this warning
MAY CAUSE THE DESTRUCTION of the resistor WITHOUT PRIOR
WARNING. Therefore, make sure to install your own protection system
when installing a NON-FAGOR resistor of lower power.

Example

For the switch combination shown in the figure and verified in the table,
the external braking resistor model selected would correspond to the 2x
ER+TH-18/1800.

§3 Ss2 s1
OFF ' ON | ON

RESISTOR MODEL
2x ER+TH-18/1800
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PS-25B4 module

Technical data

T. H2/6 PS-25B4. Non-regenerative main power supply. Technical data.

PS-25B4
Line voltage 3-ph, 400 (1 - 10 %) Vac - 460 (1 + 10 %) Vac
Line frequency 48 Hz ... 62 Hz
Mains max. current consumption (400 Vac) | 36 A
Minimum connection cable section -1 10 mm?
Power DC BUS voltage, VBUS RATED 565 Vdc ... 650 Vdc
Rated (peak) output current -2. 45 A (135A,15s)
Rated (peak) output power 25 kW (75 kW, 1 s)
Internal Ballast resistance (power) -2: 16.5 Q (500 W)
Energy pulse to be dissipated 6 kW (0.2 s)
Ballast circuit ON/OFF 770/760 Vdc
Minimum external Ballast resistance 16.5Q
Filter capacity 820 pF, 900 Vdc
Energy stored in the capacitors 0.5C-Vv?

Maximum “SYSTEM OK” contact voltage 125 Vac, 150 Vdc
Maximum “SYSTEM OK” contact current 1A

Width in mm | in 77]3.03
Approx. mass in kg | Ib 6.0 13.2
Power dissipated at maximum load 180 W

+1. Depending on the rated operating power.
+2- For high temperatures, refer to derating graphs * power reduction graph -.

Connection of the auxiliary power supply

Output voltage, maximum current 24 (1+£5%)Vdc, 10 A

Line voltage INPUT 2 ph, 400 (1-10 %) Vac - 460 (1 + 10 %) Vac
Line frequency 48 Hz ... 62 Hz

Mains consumption 0.72 A (400 Vac); 0.63 A (460 Vac)

Maximum Inrush current 23.9 A (460 Vac)

DC BUS consumption 0.485 A (565 Vdc); 0.44 A (650 Vdc)
Maximum voltage at the DC BUS 790 Vdc

T. H2/7 PS-25B4. Non-regenerative main power supply. Ambient conditions and other characteristics.

PS-25B4
Ambient operating temperature -1 0°C...45°C (32 °F ... 113 °F)
Ambient storage temperature -25°C...+60°C (-13 °F ... + 140 °F)
Ambient shipping temperature -25°C...+70°C (-13 °F ... + 158 °F)
Maximum humidity <90 % non condensing at 45 °C (113 °F)

Maximum installation altitude above mean

sea level without loss of performance 2000 m (6 561 ft)

Operating vibration 10g9
Shipping vibration 15¢
Sealing IP 2x

Over-voltage, heat-sink temperature, hardware error,

Protections Ballast overload.

+1. For high temperatures, refer to derating graphs * power reduction graph *.



Power diagram
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PS-25B4. Non-regenerative main power supply. Power diagram.
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Connector description

PS-25B4 non-regenerative main power supply has the following connectors:

oo ©L L2 13©)
of — CAUTION. AC touch current
(] greater than 3.5 mA. Install
H  ground wire of at least 10
— 3yl mm?(Cu) or 16 mm? (Al). -
2 o |
p .
. §§ [151)
}. [
n 9 =
w 9 B
3 g @A o0 H
a s o oo ERROR RESET o Y D [R®
2 = o0 o >
& g e o ||| o =7
% = X1 [ 0 X2 2 Le u
a 2 SYSTEM
z 5 v e [ — SPEED ENABLE o
<§t '% M:ﬂ 8 ! o +24Vdc G 0
o s SYSTEM D‘KJ‘ i
® oo s o1 [0 © V. x4 ©
@ Hlo
é —_— —_— —_— l q
(@]
z D s W S| +24vdc o
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FAGOR F. H2IB

PS-25B4. Non-regenerative main power supply. Connectors.

1. Power connector for the three-phase mains.
DDS 2. Power connector for the external Ballast resistor connection.
HARDWARE 3. Ground connection for the mains cable.
4. Power DC BUS supplying power to the modular drives through metal bars.
X1. Connector for inter-module communication.
X2. Connector for the basic control signals.
Ref.2307 X3. Input connector supplying from mains to the auxiliary power supply integrated into the module.
The mains power is received through it. It admits a line voltage between 400-460 Vac.
X4. Output connector of the auxiliary 24 Vdc power supply integrated into the module.
X5. Output connector of the auxiliary 24 Vdc power supply integrated into the module.
X6. Output connector of the auxiliary 24 Vdc power supply integrated into the module.
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Lights indicating the status of the main power supply

The non-regenerative power supply PS-25B4 has the following lights on
the front panel to indicate the status of the main power supply.

B FAULT BLINKING. The blinking red led indicates that there are no
errors and that one or several mains phases are missing.

FAULT @ B FAULT turned ON. The steady red led on indicates that there is an
error. The error is indicated on the display of the drives.

BALLAST
@ B FAULT turned OFF. The led off indicates that there is no error and
DC BUS ON @ that all mains phases are OK. 2
B BALLAST turned ON. The amber led is lit when the energy dissipating =
Ballast circuit is activated. n
w 2
B DC BUS ON. The green led indicates that the module is supplying all J 2
its power at the DC BUS. & a
D —
0 o
®
Lights indicating the status of the auxiliary power supply E a
c
The non-regenerative power supply PS-25B4 has the following status 8 'g
,— indicating lights on the front panel of the module for the integrated internal Z 5
RESET ‘Q auxiliary power supply. <E"~ %
B RESET. Initializes the auxiliary 24 Vdc power supply. a;)
+24Vde @ 9]
ALARM B + 24 Vdc ALARM. The red led indicates that there is an over-voltage 2
error at the 24 VVdc output or due to over-temperature. Dé
OVER @U%%gﬁ% @ B + 24 Vdc OVER CURRENT. The red led indicates that there is an 2
over-current error at the 24 Vdc output.
+24Vde ON @ B + 24 Vdc ON. The green led it indicates that there are 24 Vdc at the
output.
Selection switches of the installed braking resistor mode
o= NOTE. The model with two selection switches has been discontinued. If
S| 29° ﬂ you still have this model, refer to this section to configure the selection
of the braking resistor model. If you have the model with three switches,
/!\ . see the next page.
ol 1= X
g i Leﬂ@ The non-regenerative power supply PS-25B4 had two switches on the
2 front and next to connector X1 (see figure) for selecting the external
ol e ® Ballast resistor. If you still have a model like this one, refer to the attached
=1 table to select the right resistor model according to the setting of the
£ switches that enables the ‘1%t protection.
Remember that selecting «protection disabled», internal resistor or RM-15
module means disabling the -I*t- protection. The latter incorporate their
own thermostat for your protection.
I
‘ L T. H2/8 Layout of the Ballast resistor selector switches.
2 1 RESISTOR MODEL
: m S2 S S SISTOR MO
o WS ON | ON ER-18/1100
e [° ON | OFF ER-18/1800 or ER+TH-18/1000+FAN
...... ! > Z | OFF ON ER+TH-18/2200 FAGOR
Protection disabled roremaTer
5 B OFF | OFF Internal resistor or RM-15 module
e [dle B represents, in the figure, the moving element of the switch.

A B on = DDS
3 HARDWARE
£ Example
=l

GC:»’ For the switch combination shown in the figure and verified in the table,

© S © = the selected braking resistor would correspond to the ER-18/1800 or
/] g 3 ER+TH-18/1000+FAN. Ref.2307
©ORi rRe L+O =
e $2 S1 RESISTOR
PS-25B4 ON  OFF ER-18/1800 or ER+TH-18/1000+FAN
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Model currently in the catalog

NOTE. This is the current model with three micro-switches to configure
the selection of the braking resistor model installed.

The non-regenerative power supply PS-25B4 has three switches on the
front and next to connector X1 (see figure) for selecting the braking
resistor. If you have a model like this one, refer to the attached table to
select the right resistor model according to the setting of the switches that
enables the 1%t protection.

T. H2/9 Layout of the Ballast resistor selector switches.

B represents, in the figure, the moving element of the switch.

W 1S3 §3 82 S1 RESISTOR MODEL
OFF OFF  OFF INTERNAL RESISTOR
W S2 OFF OFF ON ER+TH-18/1100
[ S1 OFF  ON | OFF ER+TH-18/1000+FAN
—»> 3 OFF  ON  ON ER+TH-18/1800

ON OFF OFF ER+TH-18/2200

ON | ON | OFF RM-15 (discontinued)

it disabled or

ER+TH-18/1500+FAN or

ON | OFF  ON ER+TH-18/2000+FAN

Note. If you wish to install a NON-FAGOR
resistor, please read below.

it disabled or

ER+TH-18/1500+FAN or

ON ' ON  ON ER+TH-18/2000+FAN

Note. If you wish to install a NON-FAGOR
resistor, please read below.

WARNING. When installing a NON-FAGOR resistor, only use this switch
setting when the power of your resistor is greater than any of the ones
shown in this cell of the tables provided by FAGOR. Ignoring this warning
MAY CAUSE THE DESTRUCTION of the resistor WITHOUT PRIOR
WARNING. Therefore, make sure to install your own protection system
when installing a NON-FAGOR resistor of lower power.

Example
For the switch combination shown in the figure and verified in the table,
the braking resistor selected would correspond to the ER+TH-18/1800.

§3 S2 S1 RESISTOR MODEL

OFF ' ON | ON |ER+TH-18/1800




Power connectors

S

Terminal strip for mains connection

When connecting the power supplies to mains through terminals L1, L2
and L3, the phases may be connected in any order.

Three-Phase Line Note.
N PE L1L2L3 R S T, classic nomenclature
(R) (S) (T) L1 L2 L3, current nomenclature

The RST phases may be
connected in any sequence

Cable without connectors
p ) MPC-4xS-xM (mm?)

@ L1|L2| L3

F. H2/9
Terminal strip for connection to mains.

The ground connection of the cable shield is made from the vertical plate
next to the terminal strip.

The following table shows the values for gap, tightening torque (wire entry
holes) and other data regarding these power screw-on terminals:

T. H2/10 Mains connection terminals. Technical data.

Connector data PS-25B4 PS-65A | PS-33-L
Gap (mm) 10.16 -
Min/max tightening torque (N-m) 1.211.5 6/8

Screw thread M4 M6
Min./max. section (mm?) 0.5/16 16/50
Rated current In (A) 76 150

Wire data

Length to strip (mm) 10 24

I EEEEEE——
MANDATORY. As for possible high leak currents, use a protection ground

wire with a cross section of at least 10 mm? (Cu) or 16 mm? (Al) or two
protection ground wires with the same cross section as that of the wires
connected to the power supply terminals. Comply with local regulations on
grounding.

|
MANDATORY. The equipment must be protected with fuses on the three-
phase supply lines L1, L2 and L3. Follow the instructions given in 6.
POWER LINE CONNECTION of this manual.

MAIN POWER SUPPLIES
Non-Regenerative Main Power Supplies N

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

- 47 -




MAIN POWER SUPPLIES

Non-Regenerative Main Power Supplies

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

-48 -

Terminal strip for braking resistor connection

The power supply is supplied from factory with a wire jumper between
terminals Ri and L+. This configuration of the power supply means that it
comes from the factory with its internal Ballast resistor.

However, if with this internal resistor it is not possible to dissipate enough
power (e.g. when braking), the configuration must be modified so the
power supply can work with an external braking resistor capable of
dissipating that energy. Remove the wire between terminals Ri and L+
and connect the proper external braking resistor between terminals Re
and L+. See the diagram in the figure.

Removing the jumper between Ri and L+ and not connecting an external
ballast resistor generates error code E215 or E304 on the display. On
PS-25B4 power supplies, the power DC BUS will not be charged.

Here is a graphic representation of the two possible configurations:

Configuration for connecting the Configuration for connecting the
internal braking resistor external braking resistor
P
>
= L
55
. X O
[ < W R T
(MM
Ri|Re[L+
r——
= |
13 <
LN LN
N 0
X%
[a TN a Tl

L+

F. H2/10
Braking resistor. Connection configurations.

The following table shows the values for gap, tightening torque (wire entry
holes) and other data regarding the screw-on terminals of the external
braking resistor according to power supply model:

T. H2/11 Braking resistor. Connection terminals. Technical data.

Connector data PS-25B4 | PS-65A | PS-33-L
Gap (mm) 10.16 -
Min./max. tightening torque (N-m) 1.2/1.5 2.0/2.3
Screw thread M4 M5
Min./max. section (mm?) 0.5/16.0 0.5/25.0
Rated current In (A) 76 76

Wire data

Length to strip (mm) 10 16

These power supply carry a protection against over-temperature which
triggers error code E301 on the display and stops its operation when
reaching 105 °C (221 °F).
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Derating curves

The power these resistors can dissipate depends on the ambient
temperature according to the following derating curves.

A INTERNAL BALLAST INTERNAL BALLAST
POWER (W) PS-25B4 POWER (W) PS-65A
———————— ‘ PS-37-L
o oo | e
280 |
| °U°F | °t°F
3595 45113 15/59 4513

F. H2/11

Braking resistor dissipation power on non-regenerative main power
supplies. Derating curves.

Connection terminals for the power DC BUS

At the bottom of the module, covered by a screwed on lid, the power
supply offers the terminal for the power DC BUS. This bus provides a DC
voltage output of 565 Vdc (when the line voltage is 400 Vac) that feeds all
the modular drives that are part of the DDS system.

I EEEEEE——
MANDATORY. All the modules powered by the same power supply must
be joined by the same power DC BUS. This condition is a must for the
system to work.

WARNING. Never connect the power DC BUS while the system is
running. There are voltages of about 600 Vdc !

WARNING. Please note that the STO (Safe Torque Off) safety function
does not imply an electrical power off. There is still voltage at the DC
BUS. Ignoring this warning may cause electric shock.

Two plates are supplied with each module to join them with the adjacent
drives.

I EEEEEE——
MANDATORY. The tightening torque of these terminals must be between
2.3 N-m and 2.8 N-m. This point is very important to ensure good
electrical contact between modules.

FAGOR power supplies have a soft-start for charging the power DC BUS.

The soft start begins when two necessary and sufficient conditions are
verified:

B No errors on any of the modules connected through the internal bus
(connector X1).

B Presence of the three mains phases at the input of the module.
I EEEEEEEEEEE——

INFORMATION. For PS-25B4 power supplies, it is enough to have two
mains phases.

This startup process begins when the FAULT indicator stops blinking and
ends when the status indicator DC BUS ON turns on.
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WARNING. Before handling these leads, proceed in the following order:
B Stop the motors.
B Disconnect the line voltage at the electrical cabinet.

®  Wait, before handling these leads. The power supply module needs time
to decrease the voltage of the power DC BUS down to safe values
(<60 Vdc). The green indicator DC BUS ON being turned OFF does not
mean that the power DC BUS may be handled or manipulated.

The discharge time depends on the number of elements connected and
it is about 4 minutes.

WARNING. Never connect in parallel the power DC BUS of different
power supplies.

|
MANDATORY. Install an auxiliary power supply APS-24 (24 Vdc, 10 A) to
the DC BUS of any DDS system with non-regenerative power supply PS-
65A (mandatory) or PS-25B4 (suggested, not mandatory). For the PS-33-
L power supply, install a +24 Vdc external auxiliary power supply. This is
the only case where there is no DC BUS connection.

I EEEEEEEEEEE——
INFORMATION. Do not install external protection fuses in these power

lines of the auxiliary power supply. They are already integrated in the
power supply itself.

Remember that the purpose of connecting an auxiliary power supply APS-
24 to the DC BUS of a DDS system is to ensure the supply to all the
control circuits of the power supply and of the drives connected to the DC
BUS in case of a mains power outage in the auxiliary power supply
ensuring a controlled stop of the moving axes instead of braking out of
control by friction.

Bear in mind that the PS-65A power supplies do not come with internal
auxiliary power supply for their own control circuits and for those of the
modules connected to the DC BUS as well as other elements like fans,
etc. That is why it is a must to install the APS-24 auxiliary power supply to
do the installation properly.

The PS-33-L power supplies do not come with internal auxiliary power
supply for their own control circuits and for those of the modules
connected to the DC BUS as well as other elements like fans, etc. An
APS-24 cannot be installed either, since it can only be connected to line
voltages of between 400-460 Vac and the PS-33-L is designed for
voltages of 200-240 Vac. This is why the +24 Vdc auxiliary power supply
must be properly installed to complete the installation. If there is a power
outage the moving axes cannot come to a controlled stop, which will
cause uncontrolled friction braking unless the installed power supply is a
UPS.

PS-25B4 power supplies do come with an internal auxiliary power supply
(24 Vdc and a total of 8 A, 192 W). Therefore, it is not a must to install an
APS-24 next to them, but it is highly suggested because, sometimes,
higher power may be required to feed the control circuits of the modules
than what the internal auxiliary power supply can provide (when installing
a lot of drives).

Observe that the APS-24 auxiliary power supply offers 3 outputs with 24
Vdc and a total of 10 A, 240 W.

For further information about the auxiliary module APS-24, see 4.
AUXILIARY MODULES in this manual.



Other connectors

X1 connector

The communication between all the modules that make up the DDS
system is established through connector X1.

F. H2/12
Connection of the internal bus between modules through connector X1.

A ribbon cable is provided with each power supply or drive for the
connection.

X2 connector

MAIN POWER SUPPLIES
Non-Regenerative Main Power Supplies N

The power supply module may be controlled through connector X2.

PS-2584 1 A0
X2 CONNECTOR 4‘T —— FRROR RESET
Zﬂ—-t- —— NC
o J_—BH = GND
? 44\J. —
] 5 1 . SYSTEM SPEED
- 6 ENABLE
M 7*4 SYSTEM 0K
Phoenix 5.00 mm — — ]

wmern | TN T eeorrese
2 |
ot

. O\

. - SYSTEM SPEED
Ui ENABLE

: SYSTEM 0K FAGOR
[l +
| o - (Vdc DDS

HARDWARE
| < 24 Ve
Phoenix 5.00 mm L — ]
Ref.2307

Note. Pin 4 “Power Bus Enable” of connector X2 located on the front of the
power supply is not used at this time.

F. H2/13
Control of the power supply module.X2 connector.

- 51 -



O 0O 0O Main Power Supplies

MAIN POWER SUPPLIES

Non-Regenerative Main Power Supplies

FAGOR

AUTOMATION

DDS |
HARDWARE

Ref 2307

-52-

The internal circuits of the non-regenerative power supplies PS-65A | PS-
33-L require an external 24 Vdc supply. This is why its connector X2 has
three more pins than for the PS-25B4 power supply that integrates an
auxiliary power supply.

The internal circuits are protected with a 1.25 A (250 V) fuse.

The following table shows the values for gap, tightening torque, sections
and other data of the plug-in connector for X2.

T. H2/12 Connector X2. Characteristics of the pins.

Connector data PS-25B4 PS-65A | PS-33-L
Nr of poles 7 10

Gap (mm) 5.08 5.08
Min/max tightening torque (N-m) 0.5/0.6 0.5/0.6
Screw thread M3 M3
Min./max. section (mm?) 0.2/2.5 0.2/2.5
Rated current In (A) 12 12

Wire data

Length to strip (mm) 7 7

The next table shows the signals and other considerations related to each
pin of connector X2:

T. H2/13 Connector X2. Description of the pins.

System error RESET input

1 |Error RESET (24 Vdc; 4.5 mA = 7.0 mA),

2 N.C. Not Connected

0 volts reference for digital inputs.
3 GND Error RESET (1) and

System Speed Enable (5).
4 N.C. Not Connected

General system speed enable.

5 System Speed Enable 5 \/ic: 4.5 mA = 7.0 mA).

6 | System OK Contact indicating module status.
It opens in case of failure.
7 System OK Limit1 Aat24 V.

Chassis connection.

8 |Chassis Only on PS-65A | PS-33-L power supplies.

9 0Vdc +24 Vdc power supply input for the control
circuits (between 21 Vdc and 28 Vdc).

10 +24 Vdc Only for PS-65A and PS-33-L power

supplies. Max. consumption 1 A.

X3|X4|X5|X6 connectors

These connectors belong to the auxiliary power supply integrated into the
main power supply PS-25B4.

Connector X3 receives power from mains. Supports line voltages within
the range of 400-460 Vac.

|
INFORMATION. There is no need to install external protection fuses in
these power lines. They are already integrated into the power supplies.

This auxiliary power supply generates 24 Vdc and its purpose is to feed
the control circuits of the module itself. Also, it supplies up to 10 A of this
DC voltage through connectors X4|X5|X6.
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Connectors X3|X4|X5|X6 of the auxiliary power supply integrated into the

PS-25B4.

These three connectors are identical and offer greater connecting
flexibility. The gap and tightening torque and sections of the screws of the
plug-in connectors for X3 and X4|X5|X6 are given by the table:

T. H2/14 Plug-in connector for X3. Technical data.

Connector data PS-25B4
Nr of poles 3
Gap (mm) 7.62
Min/max. tightening torque (N-m) 0.5/0.6
Screw thread M3
Min./max. section (mm?) 0.2/2.5
Rated current In (A) 12
Wire data

Length to strip (mm) 7

T. H2/15 3 identical plug-in connectors for X4/X5/X6. Technical data.

Data of each connector PS-25B4

Nr of poles 3

Gap (mm) 5.08 AFu%ﬁﬂoorB
Min/max. tightening torque (N-m) 0.5/0.6

Screw thread M3

Min./max. section (mm?) 0.2/2.5

Rated current In (A) 12 DDS
Wire data HARDWARE
Length to strip (mm) 7
|

INFORMATION. In cases of micro-surges or total loss of mains power, Ref.2307

this module guarantees stable and maintained +24 Vdc while the motors
are being stopped. This is an absolute must in order to comply with the

CE marking for the machine.
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Module power-up

1. For:

PS-65A | PS-33-L power supplies

Supply 24 Vdc to the control circuits of the power supply through pins
9 and 10 of connector X2.

PS-25B4 power supply

Apply power to the Auxiliary Power Supply from mains through pins 2
and 3 of connector X3; These will power the control circuits of the
power supply and provide 24 Vdc at connectors X4, X5 and X6.

2. The power supply checks the system status

If the status is correct

The System Ok contact closes (pins 6 and 7) and it stays closed
while the control circuits are powered and no error comes up in any of
the modules of the system.

The red FAULT indicator light blinks (it is not indicating an error
because there are no phases yet).

If the status is not correct

The red FAULT indicator light is permanently on (not blinking).

3. Apply power to the power supply

Power is applied from mains through the power connectors on top of
the power supply.

The soft start begins.
The red FAULT indicator light turns off.

4. Green DC BUS ON light on

After 4 seconds, the green DC BUS ON indicator light turns on
meaning that the power DC BUS has the proper dc voltage.

If for any reason an error is activated at the power supply module or at
any drive it supplies to, the system will act as follows:

1. The green indicator light DC BUS ON will turn off indicating that the

power supply will stop supplying voltage to the power DC BUS.
|
DANGER. When the DC BUS ON led turns off it may take about 4
minutes for the DC BUS to discharge to a safe value (< 60 Vdc)
depending on the number of drives that are connected.

2. The red FAULT light will be on permanently.

With the Error RESET input (pin 1), it is possible to eliminate the errors at
the drives that are part of the system - see chapter 14, resettable errors,
of the 'man_dds_soft.pdf’ manual - and it acts as follows:

B |ts state will be 0 V. Activating it with 24 Vdc erases all the errors
stored in the memory of each drive of the system.

B Should the cause of the error persist, the corresponding module will
show the same error again and it will be necessary to turn the unit
back on to eliminate the error if it is a serious error.

The System Speed Enable input (pin 5) is related to the Speed Enable
inputs of the drives.

B The state of the System Speed Enable is usually 24 Vdc.

B If the System Speed Enable pin is set to 0 Vdc, all the drives joined
together by the same internal bus will brake the motors that they
control with the torque corresponding to the active acceleration ramp
and when stopped or when reaching the time limit to stop
(programmable with parameter GP3, see chapter 13 of the
‘'man_dds_soft.pdf manual), it cancels the motor torque.

The consumption of each input is between 4.5 mA and 7.0 mA.



2.2 Regenerative Main Power Supplies

The regenerative main power supplies listed in the FAGOR catalog are for
the XPS-25 and XPS-65 models. Both models support line voltages of
between 400 (1 - 10 %) Vac and 460 (1 + 10 %) Vac and can return

power back to the mains. They are:
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F. H2/15
Regenerative main power supplies. A. XPS-25. B. XPS-65.

The XPS-25 supplies 25 kW and can return 20 kW to mains. It integrates
an auxiliary 24 Vdc power supply to feed the control circuits of the
modular drives. Consequently, it will not need an APS-24 to perform this
function.

The XPS-65 supplies 65 kW and can return 54 kW to mains. It integrates
an auxiliary 24 Vdc power supply to feed the control circuits of the
modular drives. Consequently, it will not need an APS-24 to perform this
function.
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Technical data

T. H2/16 XPS-[, regenerative main power supplies. Datos técnicos.
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XPS-25 XPS-65
Line voltage 3-ph, 400 (1 - 10 %) Vac - 460 (1 + 10 %) Vac
Line frequency 48 Hz ... 62 Hz
Mains power consumption (400 Vac) 36 A 95 A
Minimum power cable section -1 16 mm? 50 mm?

Power DC BUS voltage, VBUS RATED

565 Vdc ... 650 Vdc

Rated (peak) output current -2

45 A (135A, 1) 120 A (360 A, 1's)

Rated (peak) output power

25 kW (55 kW, 1 s) 65 kW (108 kW, 1 s)

Regenerating circuit ON/OFF voltage

Line voltage x 1.414 + 150 V

Rated regenerated current (returned to mains)

(400 Vac) -2- 28A 2A
Rated regenerated power (returned to mains) 20 kw ' 54 kW
Isolated choke CHOKE XPS-25 ' CHOKE XPS-65-A
CHOKE-drive cable (max. length: 2 m) -1 16 mm? 50 mm?
Output voltage of the auxiliary power supply 24 (15 %) Vdc

Maximum current supplied 8 A at 24 Vdc (192 W)

Mains consumption to generate 24 Vdc 0.72 A (400 Vac); 0.63 A (460 Vac)
Internal Ballast resistance (power) -2: 18 Q (520 W) 9Q (1800 W)
Energy pulse to be dissipated 18 kW (0.6 s) kW
Ballast circuit ON/OFF 765/755 Vdc

Minimum external Ballast resistance 18 Q 9Q

Filter capacity 1175 pF, 900 Vdc 2520 pF, 900 Vdc
Energy stored in the capacitors 0.5CV2

Maximum “SYSTEM OK” contact voltage 125 Vac, 150 Vdc

Maximum “SYSTEM OK” contact current 1A

Width in mm | in 194 | 7.64 234 19.21
Approx. mass inkg | Ib 14 | 31 19142
Power dissipated at maximum load 180 W ' 350 W

+1. Depending on the rated operating power.
+2- For high temperatures, refer to derating graphs * power reduction graph -.

T. H2/17 XPS-0, regenerative main power supplies. Ambient conditions and other characteristics.

XPS-25 XPS-65

Ambient operating temperature -1

0°C..45°C (32 °F ... 113 °F)

Ambient storage temperature

-25°C ...+ 60 °C (- 13 °F ... + 140 °F)

Ambient shipping temperature

-25°C ... +70°C (-13 °F ... + 158 °F)

Maximum humidity

<90 % non condensing at 45 °C (113 °F)

Maximum installation altitude above mean sea
level without loss of performance

2000 m (6 561 ft)

Operating vibration 109
Shipping vibration 15¢g
Sealing IP 2x
Protections Over-voltage, over-current, hardware error,

ambient temperature.

+1. For high temperatures, refer to derating graphs * power reduction graph -.



Power diagram

Mains

¢ e d

ER+TH-18/1100

ER+TH-18/1000+FAN

ER+TH-18/1500+FAN

ER+TH-18/2000+FAN

Internal Ballast

XPS-25

Drives

To dissipate more than 520 W, connect one of the external resistors
indicated on the graphics depending on the power to be dissipated.

Mains

PEeReIRE g

2x ER+TH-18/1100

2x ER+TH-18/1800

2x ER+TH-18/2200

2x ER+TH-18/1000+FAN

2x ER+TH-18/1500+FAN

2x ER+TH-18/2000+FAN

Internal Ballast <1800 W

XPS-65

Drives

To dissipate more than 1800 W, connect in parallel (never in series) one
of the pairs of the external resistors indicated on the graph depending on

the power to be dissipated.

F. H2/16

XPS-0. Regenerative main power supplies. Power diagram.
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Block diagram
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F. H2/17

XPS-0. Regenerative main power supplies. Block diagram.
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Connector descripti

on

XPS-25 regenerative main power supply has the following connectors:
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CAUTION. AC touch current greater than 3.5 mA.

Install ground wire of at least 10 mm? (Cu) or 16
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F. H2/18

XPS-25. Regenerative main power supply. Connectors.

1. Power connector for the three-phase mains.

2. Connector for the braking resistor connection.
3. Ground connection for the mains cable.
4
5

Power DC BUS supplying power to the modular drives through metal bars.

Connectors for the choke of the XPS-25.

. Connector for inter-module communication.
. Connector for the basic control signals.
. Input connector supplying from mains to the auxiliary power supply integrated into the module.

The mains power is received through it. It admits line voltages between 400-460 Vac.

X4.
X5.
X6.

Output connector of the auxiliary 24 Vdc power supply integrated into the module.
Output connector of the auxiliary 24 Vdc power supply integrated into the module.
Output connector of the auxiliary 24 Vdc power supply integrated into the module.

—
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RESET @

OVER VOLTAGE @

OVER CURRENT @

(@)

Lights indicating the status of the main power supply

The regenerative power supply XPS-25 has the following lights on the front
panel to indicate the status of the main power supply:

B FAULT BLINKING. The blinking red led indicates that there are no
errors and that one or several mains phases are missing.

B FAULT turned ON. The steady red led on indicates that there is an
error. The error is indicated on the display of the drives.

B FAULT turned OFF. The led off indicates that there is no error and that
all mains phases are OK.

B REGEN. The led is lit when the module is working in energy regenerating
mode.

B DC BUS ON. The green led indicates that the module is supplying all its
power at the bus.

|
INFORMATION. For further detail on these indicator lights, see the
combination table for interpretation in the description of the E305 on the
error listing shown in 14. ERROR CODES AND MESSAGES of the
‘'man_dds_soft.pdf manual.

Lights indicating the status of the auxiliary power supply

The regenerative power supply XPS-25 has the following lights on the
front panel to indicate the status of the integrated auxiliary power supply:

B RESET. Initializes the auxiliary 24 VVdc power supply.

B OVER VOLTAGE. The red led indicates that there is an over-voltage
error at the 24 Vdc output or due to over-temperature.

B OVER CURRENT. The red led indicates that there is an over-current
error at the 24 Vdc output.

B ON. The green led it indicates that there are 24 Vdc at the output.



XPS-65 regenerative main power supply has the following connectors:
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F. H2/19
XPS-65. Regenerative main power supply. Connectors.

1. Power connector for the three-phase mains.

2. Connector for the external braking resistor connection.
3. Ground connection for the mains cable.
4
5

DDS
Power DC BUS supplying power to the modular drives through metal bars. HARDWARE
. Connectors for the choke of the XPS-65.
X1. Connector for inter-module communication.
X2. Connector for the basic control signals.
Ref.2307

X3. Input connector supplying from mains to the auxiliary power supply integrated into the module.
The mains power is received through it. It admits line voltages between 400-460 Vac.

X4. Output connector of the auxiliary 24 Vdc power supply integrated into the module.

X5. Output connector of the auxiliary 24 Vdc power supply integrated into the module.

X6. Output connector of the auxiliary 24 Vdc power supply integrated into the module.

—
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RESET @

OVER VOLTAGE @

OVER CURRENT @

(@)

Lights indicating the status of the main power supply

The regenerative power supply XPS-65 has the following lights on the
front panel to indicate the status of the main power supply:

B FAULT BLINKING. The blinking red led indicates that there are no
errors and that one or several mains phases are missing.

B FAULT ON. The steady red led on indicates that there is an error. The
error is indicated on the display of the drives.

B FAULT OFF. The led off indicates that there is no error and that all
mains phases are OK.

B REGEN. The led is lit when the module is working in energy
regenerating mode.

B DC BUS ON. The green led indicates that the module is supplying all
its power at the DC BUS.

|
INFORMATION. For further detail on these indicator lights, see the
combination table for interpretation in the description of the E305 on the
error listing shown in 14. ERROR CODES AND MESSAGES of the
'man_dds_soft.pdf manual.

Lights indicating the status of the auxiliary power supply

The regenerative power supply XPS-65 has the following lights on the
front panel to indicate the status of the integrated auxiliary power supply:

B RESET. Initializes the auxiliary 24 Vdc power supply.

B OVER VOLTAGE. The red led indicates that there is an over-voltage
error at the 24 Vdc output or due to over-temperature.

B OVER CURRENT. The red led indicates that there is an over-current
error at the 24 Vdc output.

B ON. The green led it indicates that there are 24 Vdc at the output.



Power connectors

Terminal strip for mains connection

When connecting the power supplies to mains, the phases may be
connected in any order.

Three-Phase Line Note.
N PE L1L2L3 RST, classic nomenclature
(R) (S) (T) L1 L2 L3, current nomenclature

The RST phases may be 2
connected in any sequence .
b 2
Cable without connectors E o
. MPC-4xS-xM (mm?2) a A
e —_
{\ n q;)
\ E 3
\ o
\ S
\ o) c
Vv ol ol o ‘2"
L) |23 e
=G
()
F. H2/20 o)
(@]
Terminal strip for connection to mains. &

The ground connection of the cable shield is made from the vertical plate
next to the terminal strip.

The following table shows the values for gap, tightening torque, sections
and other interesting data of the power feed-through terminal blocks:

T. H2/18 Feed-through terminal blocks for mains connection. Technical data.

Connector data XPS-25 XPS-65
Min./max. tightening torque (N-m) 2.0/2.3 6/8
Screw thread M5 M6
Min./max. section (mm?) 0.5/16.0 16/50
Rated current In (A) 76 150
Wire data

Length to strip (mm) 16 24

|
MANDATORY. As for possible high leak currents, use a protection ground
wire with a cross section of at least 10 mm? (Cu) or 16 mm? (Al) or two

@ protection ground wires with the same cross section as that of the wires
connected to the power supply terminals. Comply with local regulations on
grounding.

|
MANDATORY. The equipment must be protected with fuses on the three-
phase supply lines L1, L2 and L3. Follow the instructions given in 6.
POWER LINE CONNECTION of this manual. FAGOR

AUTOMATION
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HARDWARE
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Terminal strip for braking resistor connection

Regenerative power supplies also have a small Ballast circuit for
dissipating energy in case of an emergency. This emergency is issued
when there is no connection to mains and the Ballast circuit activating
voltage is exceeded. See table T. H2/16 in this chapter. Here are the two
possible configurations:

Configuration of the Configuration of the
internal resistor external resistor
=
=
+
=< X
=< X
-+ L+
[’ T Ry W)
(MR
Ri|Re|L+

|
|
|
|
I
I
|
|
1

L+

F. H2/21
Braking resistor. Connection configurations.

Removing this jumper between Ri and L+ (factory setting) and not
connecting an external braking resistor between Re and L+ generates
error code E215 or E304 on the display.

The following table shows the values for gap, tightening torque, sections
and other interesting data of the feed-through terminals blocks for
connecting the braking resistor:

T. H2/19 Feed-through terminal blocks for connecting the braking resistor.
Technical data.

Connector data XPS-25 XPS-65
Min./max. tightening torque (N-m) ' 0.6/0.8 0.6/0.8
Screw thread M3 M3
Min./max. section (mm?) 0.2/4.0 0.2/4.0
Rated current In (A) 32 32

These power supplies carry a protection against over-temperature which
triggers error code E301 on the display when reaching 105 °C (221 °F).

Derating curves

The power that may be dissipated through the internal braking resistor
located inside the power supply XPS-25 depends on the ambient
temperature as determined by the derating curve.

MR s
600 ;
A1 LT
3 “C/F
B95 LB
F. H2/22

XPS-25. Regenerative main power supply. Derating curve.

The performance of the internal braking resistor of the regenerative power
supply XPS-65 does not suffer at high temperatures.
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Connection terminals for the power DC BUS

At the bottom of the module, covered by the screwed-on lid on the right
(see fig. F. H2/18 and fig. F. H2/19) the power supply offers the terminal
for the power bus. This bus provides a dc voltage output of 565 Vdc
(when the line voltage is 400 Vac) that feeds all the drives that are part of
the DDS system.

All the modules powered with the same power supply must be connected
through the power bus and this condition is a must to run it.

WARNING.
Never connect the power DC BUS while the system is running.
There are voltages of about 600 Vdc!

Two plates are supplied with each module to join them with the adjacent
drives.

I EEEEEE——
MANDATORY. The tightening torque of these terminals must be between
2.3 and 2.8 N-m. This point is very important to ensure good electrical
contact between modules.

FAGOR power supplies have a soft-start for charging the power bus.

The soft start begins when these two conditions, that are necessary and
sufficient, are met:

B No errors at the modules connected through the internal bus (X1
connector).

B Presence of the three mains phases at the input of the module.

This startup process begins when the FAULT indicator stops blinking and
ends when the status indicator DC BUS ON turns on.

WARNING. Before handling these leads, proceed in the following order:
B Stop the motors.
B Disconnect the line voltage at the electrical cabinet.

B Wait, before handling these leads. The power supply module needs
time to decrease the voltage of the power bus down to safe values
(< 60 Vdc). The green indicator DC BUS ON being turned OFF does
not mean that the power bus may be handled or manipulated.

B The discharge time depends on the number of elements connected
and it is about 4 minutes.

WARNING. The power DC BUS of different power supply modules must
never be connected in parallel.

I EEEEEE——
MANDATORY. If necessary, the auxiliary power supply APS-24 (24 Vdc,
10 A) can only be connected to the DC BUS of any regenerative power
supply XPS when the version label of the APS-24 (located on top of it)
indicates a version newer than PF 23A.

WARNING. Never install an APS-24 to the DC BUS of a DDS system with
a regenerative power supply XPS if the version of the APS-24 is PF 23A
or older.
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Regenerative Main Power Supplies N

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

65 -




MAIN POWER SUPPLIES

Regenerative Main Power Supplies

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

= 66 -

Fagor Automation

S.Coop. (Spain) FAGOR 3 ( €

MODEL: APS-24

SN: (SN)
WINIOENTORRIBNR  soccczostronas

VER:VAR PF

40A 28A

A
Observe the PF version on the versions label. Depending on this version,
it will be possible to connect the APS-24 or not to the DC BUS of the DDS
system with XPS regenerative power supplies.

F. H2/23
APS-24. Auxiliary power supply. Version label.

|
INFORMATION. It will not be necessary to install external protection
fuses in these power lines of the auxiliary power supply. They are already
integrated in the power supply itself.

Remember that the purpose of connecting an auxiliary power supply APS-
24 to the DC BUS of a DDS system is to ensure the supply to all the
control circuits of the power supply and of the drives connected to the DC
bus in case of a mains power outage in the auxiliary power supply
ensuring a controlled stop of the moving axes instead of braking out of
control by friction.

Bear in mind that although XPS power supplies come with an internal
auxiliary power supply offering 3 outputs with 24 Vdc and a total of 8 A,
192 W, this power may not be enough to feed the control circuits of all the
modules connected or other elements (e.g. a fan). That is why it may be
necessary to also install an APS-24 auxiliary power supply to guarantee
all the power needed.

The APS-24 auxiliary power supply offers 3 outputs with 24 Vdc and a
total of 10 A, 240 W.

For further information about the auxiliary module APS-24, see 4.
AUXILIARY MODULES in this manual.

CHOKE connection terminals

Regenerative power supplies XPS-25 and XPS-65 offer the connection
terminals labeled CH1 and CH2 at the bottom of the module for
connecting the choke. See fig. F. H2/18 and fig. F. H2/19.

This inductive device is a must to limit the current circulating from the
power bus to mains.

FAGOR supplies the choke XPS-25 and choke XPS-65-A for this
application.

Use cables with the maximum section allowed 16 and 50 mm? y and
shorter than 2 meters (6 feet). They do not have to be shielded.

T. H2/20 Feed-through terminal blocks for connecting the choke.
Technical data.

Connector data XPS-25 CHOKE XPS-65-A CHOKE
t'\g'r';lj ’:%-;‘ghte”'“g 2.0/2.3 6.0/8.0
Screw thread M5 ' M6
Min./max. section (mm?) 0.5/16.0 16/50
Rated current In (A) 76 ' 150

WARNING. The choke is an absolute must for the operation of a
regenerative power supply. Installing the coil with an inductance other
than the choke recommended in table T. H2/16 may cause severe
damage to the unit.



Other connectors

X1 connector

The communication between all the modules that make up the DDS
system is established through connector X1.

F. H2/24
X1 connector. Connection of the INTERNAL BUS between modules.

A ribbon cable is provided with each module (power supply or drive) for
this connection.

X2 connector

The power supply module may be controlled through X2.

XPS-25165 1 -

X2 CONNECTOR —=— ERROR RESET

9
LN
3

-~ GND

[ T

51 SYSTEM SPEED
. 6 | 7 ENABLE
T S P A R
7 SYSTEM OK
Phoenix 5.00 mm — —

F. H2/25
X2 connector. Control of the power supply module.

The internal circuits are protected with a 1.25 A fuse.

MANDATORY. Remember that the internal circuits of PS-65A non-
regenerative main power supply must be powered by an external 24 VVdc
power supply, = APS-24 =; that's why its control connector has three
terminals more than connector X2 of the XPS.

The following table shows the values for gap, tightening torque, sections
and other data of the plug-in connector for X2.

T. H2/21 Aerial plug-in connector to X2. Technical data.

Connector data XPS-25 XPS-65
Nr of poles 7 7
Gap (mm) 5.00 5.00
Min./max. tightening torque (N-m) 0.5/0.6 0.5/0.6
Screw thread M3 M3
Min./max. section (mm?) 0.2/2.5 0.2/2.5
Rated current In (A) 12 12
Wire data

Length to strip (mm) 7 7
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The next table shows the signals and other considerations related to each
pin of connector X2:

T. H2/22 X2 connector. Pin description.

System error RESET input

1 |Error RESET (24 Vdc; 4.5 mA = 7.0 mA).
2 N.C. Not Connected
0 volts reference for digital inputs.
3 GND Error RESET (1) and
System Speed Enable (5).
4 N.C. Not Connected
General system speed enable.
5 System Speed Enable o4 \/yc. 4.5 mA + 7.0 mA).
6 System OK Contact indicating module status.
It opens in case of failure.
7 System OK Limit 1 Aat 24 V.

X3|X4|X5|X6 connectors

These connectors belong to the auxiliary power supply integrated into the
main power supplies XPS-25 and XPS-65.

XPS-25165

X3 CONNECTOR

®)|1
©
@)|3

Phoenix 7.62 mm

XPS-25165
X&IX51X6 CONNECTORS

i

1

=)

LT

o

3

Phoenix 5.00 mm

F. H2/26

1 ™
2 ©,
S 1 2
%HU 2 &
1

‘ +24 Vdc
oV

-

L1

X3|X4|X5|X6 connectors that belong to the auxiliary power supply
integrated into regenerative power supplies XPS-25 and XPS-65.

X3 connector receives power from mains. It admits a line voltage between

400-460 Vac.

This auxiliary power supply generates 24 Vdc and its purpose is to feed
the control circuits of the module itself. Also, it supplies up to 8 A of this
DC voltage through connectors X4|X5|X6. These three connectors are
identical and offer greater connecting flexibility.
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The gap and tightening torque and sections of the screws of the plug-in
connectors for X3 and X4/X5/X6 are given by the table:

T. H2/23 Aerial plug-in connector to X3. Technical data.

Connector data XPS-25 XPS-65

Nr of poles 3 3

Gap (mm) 7.62 7.62

Min./max. tightening torque (N-m) 0.5/0.6 0.5/0.6

Screw thread M3 M3

Min./max. section (mm?) 0.2/2.5 0.2/2.5 2 -

Rated current In (A) 12 12

Wire data @ é’

Length to strip (mm) 7 7 E o)
e 3
? 5

T. H2/24 3x identical aerial plug-in connectors to X4|X5|X6. Technical data. E n%_

Data of each connector XPS-25 XPS-65 % =

Nr of poles 3 3 s =
Z o

Gap (mm) 5.08 5.08 <Et -(%

Min./max. tightening torque (N-m) 0.5/0.6 0.5/0.6 ?g

Screw thread M3 M3 o

Min./max. section (mm?) 0.2/2.5 0.2/2.5 4

Rated current In (A) 12 12

3x Wire data
Length to strip (mm) 7 7

. _______________________________________________________________________________________________________|
INFORMATION. In cases of micro-surges or total loss of mains power,

this module guarantees stable and maintained 24 Vdc while the motors
are being stopped. This is an absolute must in order to comply with the

CE marking for the machine.
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Module power-up

1. For
XPS-25 and XPS-65 main power supplies

Apply power to the Auxiliary Power Supply from mains through pins 2
and 3 of connector X3; These will power the control circuits of the
power supply and provide 24 Vdc at connectors X4, X5 and X6.

2. The power supply checks the system status

If the status is correct

The System OK contact closes (pins 6 and 7) and it stays closed
while the control circuits are powered and no error comes up in any of
the modules of the system.

The red FAULT indicator light blinks (it is not indicating an error
because there are no phases yet).

If the status is not correct

The red FAULT indicator light is permanently on (not blinking).

3. Apply power to the power supply
Power is applied from mains through the power connectors on top of
the power supply.
The soft start begins.

The red FAULT indicator light turns off.

4. Green DC BUS ON light on

After 4 seconds, the green DC BUS ON indicator light turns on
meaning that the power bus has the proper DC voltage.

If for any reason an error is activated at the power supply or at any drive it
supplies to, the system will act as follows:

1. The green indicator light DC BUS ON will turn off indicating that the

power supply will stop supplying voltage to the power bus.
|
DANGER. When the DC BUS ON led turns off it may take about 4
minutes for the DC BUS to discharge to a safe value (< 60 Vdc)
depending on the number of drives that are connected.

2. The red FAULT light will be on permanently.

With the Error RESET input (pin 1), it is possible to eliminate the errors at
the drives that are part of the system - see chapter 14, resettable errors,
of the ‘'man_dds_soft.pdf’ manual - and it acts as follows:

B |ts state will be 0 Vdc. Activating it with 24 Vdc erases all the errors
stored in the memory of each drive of the system.

B Should the cause of the error persist, the corresponding module will
show the same error again and it will be necessary to turn the unit
back on to eliminate the error if it is a serious error.

The System Speed Enable input (pin 5) is related to the Speed Enable
inputs of the drives so the System Speed Enable activates/cancels
internally all the Speed Enable of the drives connected to the power
supply through the internal bus.

B The state of the System Speed Enable is usually 24 Vdc.

B When removing the 24 Vdc from the System Speed Enable pin is set
to 0 Vdc, all the drives joined together by the same internal bus will
brake the motors that they control with the torque corresponding to the
active acceleration ramp and when stopped or when reaching the time
limit to stop, programmable according to parameter GP3 (see chapter
13 of the 'man_dds_soft.pdf manual), it cancels the motor torque.

The consumption of each input is between 4.5 mA and 7.0 mA.



2.3 Regenerative Regulated Main Power Supplies

When referring to regenerative regulated main power supplies (step-up or
boost power supplies in RPS mode), we use models RPS-80, RPS-75,
RPS-45 and RPS-20. These also offer an unregulated RB6 mode that
lower the heat, stress, noise and disturbances generated in the system
and, particularly, on the motors.

They all admit a line voltage between 400 (1 - 10 %) Vac and 460 (1 + 10
%) Vac and a line frequency of 50 (1 - 4.0 %) Hz and 60 (1 + 3.3 %) Hz.

In RPS mode, they can consume and return to mains sinusoidal power
continuously with a near-1 power factor and, unlike XPS power supplies,

2.
the bus voltage of these power supplies is programmable and
independent from line voltage; i.e. for the same consumed power, the (u’j %
RPS power supplies can have a higher bus voltage than the XPS power 5 &
supplies o S

. a 3
=)
When using a transformer, it is preferable to install an RPS power supply n o
in RB6 mode (rectifier) rather than an XPS power supply. 5 o%_
These power supplies look like this on the outside: c;) =
o 2
Z 5
g2s ov RIS < 8
O& o0 LPIEEEN (ha 0 E=EE) | =T
A — © BT =]
® el e- P < (@]
f — o CGK)
s == = 2
5 ——=—— E e —=————> -%
“‘ e ‘E’" e ’g
@ —e—— @ —— o
el —Dm—o—— il —Tnc——o—— [@)]
S— [ e i S L es ee—  S— (0]
—m——r—— ———e—— o
o g —Imc_—_—z A o = B
= e e e— 0=,
"o 5 @ @____ b @
.
0
[c]
0T
F. H2/27
Regenerative regulated main power supplies. FAGOR

AUTOMATION

A. RPS-80. B. RPS-75. C. RPS-45. D. RPS-20.

See table T. H2/25 to get information on data regarding power and
consumption of these modules in both operating modes. DDS

INFORMATION. They all integrate an auxiliary 24 Vdc, 8 A power supply
to feed its own control circuits and those of the modular drives connected
to them. Consequently, they will not require the auxiliary power supply
APS-24 to perform this function unless more than 8 A are required. Ref.2307
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Note prior to installation

Before installing an RPS main power supply when using NON-FAGOR

motors, remember that:

I EEEEEE——

MANDATORY.

Any element that will be part of the drive-motor system powered by an

RPS must meet the isolation requirements described in EN 61800-5-1.

B All the components connected to the intermediate circuit must run
permanently on a voltage higher than 625 Vdc in the intermediate
circuit.

B The motor temperature sensor must also comply with EN 61800-5-1.

RECOMMENDATION.

Configure the RPS main power supply with the minimum bus voltage to
satisfactorily meet the features required by the system.




RPS modules
Technical data

T. H2/25 RPS-0. Regenerative regulated main power supplies. Technical data.

RPS-80  RPS-75 RPS-45 | RPS-20
Line voltage 3-ph, 400 (1 - 10 %) Vac - 460 (1 + 10 %) Vac
Line frequency 48 Hz ... 62 Hz
Rated mains power active consumption
in RPS mode (cost =1) 81 kW 76 kKW | 46 kW 21 kW 2
Rated mains power active consumption -
in RB6 mode (cos¢ < 0.9) 81 kw 76 kW 46 kW 21 kw
Minimum power cable section +1: 70 mm? 70 mm? 35 mm? 10 mm? a3
Power DC BUS voltage, VBUS prgg 600, 625 or 675 Vdc. Programmable with VP5 T §
o

Max. power DC BUS voltage, VBUSyax 750 Vdc 7 g
Rated (in S1) output currentin x 3
RPS mode -2- 128 A 120 A 72 A 32A E g
Rated (in S1) output power ' o 5
in RPS mode 3 80 kW 75 kW 45 kw 20 kw ; E
Maximum regenerative power < 0
in RB6/RPS mode 75/104 KW | 75/97 kW 39/59 kW 19/26 kW =5
Maximum consumption power 3
in RB6/RPS mode 97/104 kKW | 97/97 kW 55/59 kW 26/26 kW [Gx)
Power dissipated at max. load 1 kW 1 kW 0.7 kW 0.5 kW -%

RPS-75-3 | RPS-75-3 RPS-45 RPS-20 @
Related chokes (3-ph) CHOKE = CHOKE CHOKE CHOKE 5
Choke cable - RPS (shielded) ' &
Max. length: 2 m) -1- 70 mm? 70 mm? 35 mm? 10 mm?
Power INPUT for the module control S-ph,
Ci‘r’g”l’;i"tr_ 24 Vdco_r € module contro Line voltage: 400 (1 - 10 %) Vac - 460 (1 + 10 %) Vac

Line frequency: 48 Hz ... 62 Hz

Mains consumption to generate 24 Vdc 0.7 A
Output voltage of the auxiliary power 24 (1+£5 %) Vdc
Maximum current supplied 8 A at24 Vdc (192 W)
Filter capacity 2145 uF, 900 Vdc 825 pF, 900 Vdc‘560 pF, 900 Vdc
Energy stored in capacitors 0.5C V2
Max. voltage at contacts “SYSTEM OK”,
“LINE CONTACT” and “ASI-AS2 125 Vac, 150 Vae
Max. current at contacts “SYSTEM OK”, oA
“LINE CONTACT” and “AS1-AS2”
Status display 7-segment display
Width in mm | in 350[13.8 350|13.8 311]12.2 194 |7.6
Approx. mass in kg | Ib 20| 44.1 20| 441 1635.3 10|22.0

+1. Depending on the rated operating power.
+2. For a DC BUS voltage of 625 V.
-3+ For high temperatures, refer to derating graphs = power reduction graph *.

T. H2/26 RPS-[. Regenerative regulated main power supplies. Ambient conditions and other charac-
teristics. Eﬁﬁﬂoo F

RPS-80 RPS-75 RPS-45 ‘ RPS-20
Ambient operating temperature -1 0°C...45°C (32 °F ... 113 °F)
Ambient storage temperature -25°C...+60°C (-13°F ... + 140 °F) DDS
Ambient shipping temperature -25°C...+70°C (-13 °F ... + 158 °F) HARDWARE
Maximum humidity <90 % non condensing at 45 °C (113 °F)
L et e shose mean 2000m 05011
Operating vibration 109 Ref.2307
Shipping vibration 159
Sealing IP 2x

+1. For high temperatures, refer to derating graphs = power reduction graph -.
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Derating depending on ambient temperature

The following graph shows the maximum rms current in continuous S1
(Pn) and intermittent S6-40% (Pmax) duty cycles for a switching frequency
of the power transistors of 8 kHz in a temperature range between 5 °C (41
°F) and 60 °C (140 °F). See the load cycles in the next section.

RPS-80. Power derating graph

T. H2/27 Power derating on RPS-80 main power supply at 8 kHz.

2 T2 ambient P PSB
[ (power in S1) (power in S6-40%)

0 o in RPS mode in RPS mode in RB6 mode
w2 °C °F kW _ kw _ kW
] 35 95 800 _ 104.0 _ 97.0
u:) 5 40 104 80.0 104.0 97.0
% g 45 | 113 80.0 104.0 97.0
= ° 50 122 76.6 99.5 97.0
o s 55 | 131 72.0 93.6 97.0
Z 5 60 | 140 67.3 87.5 97.0
< 8
=T

% 125 P W)

X

E 100 RPS mode PS6 ______ RB6mode PS6 97

© RPS mode Pn

o) 75

5

> 50

. 25

0 Tambient °C (°F)

35 40 45 50 55 60
(95)  (104) (113) (122) (131) (140)

F. H2/28
Power derating on RPS-80 main power supply for fc = 8 kHz.

RPS-75. Power derating graph

T. H2/28 Power derating on RPS-75 main power supply at 8 kHz.

T2 ambient Pn PS8
(power in S1) (power in S6-40%)
in RPS mode in RPS mode in RB6 mode
°C °F kW kw kw
35 95 75.0 97.5 97.0
40 104 75.0 97.5 97.0
45 | 113 75.0 97.5 97.0
50 122 71.1 92.5 97.0
55 131 67.1 87.2 97.0
60 | 140 63.0 81.9 97.0
FAGOR
AUTOMATION
P (kW)
100 RPS mode _PS6 RB6mode PS6_| o,
90
DDS t 80 RPS mode Pn
HARDWARE
70
60
Tambient °C (°F)
Ref.2307 35 40 45 50 55 60
(95) (104) (113) (122) (131) (140)
F. H2/29

Power derating on RPS-75 main power supply for fc = 8 kHz.
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RPS-45. Power derating graph

T. H2/29 Power derating on RPS-45 main power supply at 8 kHz.

Tambient °C (°F)

35 40 45 50 55 60
(95)  (104) (113) (122) (131) (140)

N Pn PS6
T2 ambient |\ erin S1) (power in S6-40%)
in RPS mode in RPS mode in RB6 mode
°C °F kW kW kW
35 95 454 59.0 55.0
40 | 104 454 59.0 55.0
45 113 454 59.0 55.0 2
50 122 414 53.9 55.0 -
55 131 374 48.6 55.0 tﬁ @
60 140 33.2 43.1 55.0 J &
a 5
> P
e 2
P (kW, 14
0|7 gd
RPS mode | PS6 o '%
60 RB6 mode PS6 o =
55 Z5
50 RPS mode Pn <E( g
40 =
i
30 o
>
©
(0]
C
(0]
oy
14

F. H2/30
Power derating on RPS-45 main power supply for fc = 8 kHz.

RPS-20. Power derating graph

T. H2/30 Power derating on RPS-20 main power supply at 8 kHz.

T2 ambient Pn PSE
(power in S1) (power in S6-40%)
in RPS mode in RPS mode in RB6 mode
°C °F kW kw kW
3% | 9% 20.4 26.5 26.0
40 104 20.4 26.5 26.0
45 113 20.4 26.5 26.0
50 122 19.4 25.2 26.0
55 131 18.0 23.4 26.0
60 140 16.6 21.6 26.0
P (kW)
35 (kW)
30 FAGOR
RPS mode PS6 RB6 mode PS6
25 26 AUTOMATION
2 RPS mode  Pn \
15 .
Tambient °C (°F) DDS
35 40 45 50 55 60 HARDWARE
(95) (104) (113) (122) (131) (140)
F. H2/31

: - Ref.2307
Power derating on RPS-20 main power supply for fc = 8 kHz.
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Operating cycles

Load cycle S1

Continuous duty. Operation with constant load and long enough to
achieve thermal balance.

POWER LOAD CYCLE S1
Pnf---

time

F. H2/32
Load cycle S1.

Load cycle $6-40%

Periodic uninterrupted duty cycle with intermittent load. Succession of
identical duty cycles, each with a running period under constant load and
another period without load. There is no rest period. The 40 % running
factor indicates that for a 10 minute cycle, it works at constant power for 4
minutes PS6-40% and without load for 6 minutes (0.4xPn).

POWER LOAD CYCLE S6-40 %
Pmaxf———--—-———
«— 10 min—»
PS6-40%|— —_—
Pn > —M B e B
0.4xPn
time
F. H2/33

Load cycle S6-40%.

Cycle at Pmax without previous load

Periodic intermittent duty. Succession of identical duty cycles, each with a
rest period. The 40 % running factor means that for a 10 minute cycle, it
works at 1.6xPn for 4 minutes and it rests (no power) for 6 minutes.

POWER CYCLE at PMAX
WITHOUT PREVIOUS LOAD
16xPn|  —— Oomn—s ]
pn| —»f  f<Amino}oooob o
time
F. H2/34

Cycle at Pmax. without previous load.
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Connector description

The following figure shows the RPS-80 regenerative regulated main power supply and its connector

layout:
INEUR? 2
400-460 Vac top L1 L2 L3
T view ;
m % » 1
N U 0|0|0
L 2 f = | = ?
_ H| e | =Y o= 3 ——
°l4 o L3 | © I
o | @]
; I | ]
xX76’ - | CAUTION. AC touch current greater than 3.5 mA.
o B Install ground wire of at least 10 mm? (Cu) or 16
. mm? (Al). ololo
- ONLY available L Do) ==
= ==k
| for some models (bé;@ @) = (B = ‘ B
o o= b ) [9)
& Lo 7 B= ¢ 5 5 )
?__CONTACT. i o |I€ ¢ ) )
E O mmme || I 3¢ )
e s | =
NS2 ° § [ M 3 )
=) € T e ]
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[ X J
24 Vde o ——n¢ —
Jro— € I LTI
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% x4 :{\(\\H\H\\\X\S’mjz\ ,r(/:i/ A/Wi
NI” JE TN 3 /4 ]
oV [— K TIHC )
6 o Jf MG A1)
4}_‘24 W@@ 18 O )
[ I 9 ] [ 1)
5 o]
ERROR RESET
@ND
PWM ENABLE
SYSTEM SPEED
ENABLE —
: +
ESY@TEM oK. [ 4 5 F 4 o -
~ | I -
o e = =0 = )
o n |

F. H2/36
RPS-80. Regenerative regulated main power supply. Connectors.

1 Power connector for the three-phase mains. Line voltage: 400-460 Vac.

2 Line voltage input connector for synchronism.

3.  Ground connection for the mains cable.

4 Power DC BUS supplying power to the modular drives through metal bars.
Connector of the integrated auxiliary three-phase power supply with line voltage.
Output connector of the auxiliary 24 Vdc power supply integrated into the module.

Connector to be used to open/close the main internal contactor (NS1-NS2 pins) and acknowledge
externally the status of the contactor (LINE CONTACT pins).

X4. Connector to communicate with the modular drives through the internal bus.
X6. Connector for the basic control signals.
X76. Insertion bridge connection connector. See section, INSERTION BRIDGE INSTALLATION.



The following figure shows the RPS-75 regenerative regulated main power supply and its connector
layout:

INEUT
400-460 Vec ’ L1 L2 L3
!
A g
X1 ||
=0 ol - | 2
o L \ < |
| g 3 @
© = (2]
: S g ¢
| [oN
X76 o || CAUTION. AC touch current greater than 3.5 mA. Install & =
o ground wire of at least 10 mm? (Cu) or 16 mm? (Al). > ?
» o
o 0|00 v 2
| ONLY available JE [@)] === w O
o ||EH ja == 58
§ for some models (}&# — 6 = } % £
@ e 2
He
Qs Z
\ e < 2
Héﬁ LINE “ 1o )¢ 3¢ ) s &
{__ CONTACT. | 3¢ e Y 8)
Z“‘ ) I J o)
- ) )] 3 Y
Ngﬂ ‘I )& A )] q>-)
° I 3 J -
NS2 LI | )] ‘(_‘!E
AT T T ) RSN J (0]
[N ) ST T JC NN J GC.)
: : YT Y ) g
) AT J
©@?@@T : : [0 )& O 1] m
24V de © = — 3¢ 3¢ )
- COIITTIITTILE T 36 L B
::‘m (07 D )14 B
[ NN I AN )|
%‘ x4 [N ) . HC T B
= [EEAN AT A NI )]
@v [N AN AT I i )
16 Bveed){HININN )| = )]
%24 v@ﬂ© " 6 D el § J
Ei ,:“. 8 | 7 I )]
- o o
=] P
ERROR RESET
@GND
PWM ENABLE
SYSTEM SPEED
ENABLE o
, - 4 =
ESYS‘TEM 0K 4 Q - o 4%-
1 o = = == = o
LS N ]

F. H2/37
RPS-75. Regenerative regulated main power supply. Connectors. FAGOR

AUTOMATION

1 Power connector for the three-phase mains. Line voltage: 400-460 Vac.

2 Line voltage input connector for synchronism.

3. Ground connection for the mains cable.

4. Power DC BUS supplying power to the modular drives through metal bars.

X1. Connector of the integrated auxiliary three-phase power supply with line voltage.
X2. Output connector of the auxiliary 24 Vdc power supply integrated into the module.

X3. Connector to be used to open/close the main internal contactor (NS1-NS2 pins) and acknowledge
externally the status of the contactor (LINE CONTACT pins). Ref.2307

X4. Connector to communicate with the modular drives through the internal bus.
X6. Connector for the basic control signals.
X76. Insertion bridge connection connector. See section, INSERTION BRIDGE INSTALLATION.
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The following figure shows the RPS-45 regenerative regulated main power supply

layout:

and its connector

X76

INPUT
400-460 Vae

®

®
T

X1

®
T

®

CAUTION. AC touch current greater than
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F. H2/38

RPS-45. Regenerative regulated main power supply. Connectors.

1.
2,
3.
4,

Power connector for the three-phase mains. Line voltage: 400-460 Vac.
Line voltage input connector for synchronism.
Ground connection for the mains cable.
Power DC BUS supplying power to the modular drives through metal bars.
Connector of the integrated auxiliary three-phase power supply with line voltage.

Output connector of the auxiliary 24 Vdc power supply integrated into the module.

Connector to be used to open/close the main internal contactor (NS1-NS2 pins) and acknowledge

externally the status of the contactor (LINE CONTACT pins).

X4.
Xe6.

Connector to communicate with the modular drives through the internal bus.
Connector for the basic control signals.

X76. Insertion bridge connection connector. See section, INSERTION BRIDGE INSTALLATION.



The following figure shows the RPS-20 regenerative regulated main power supply and its connector

layout:
400-480 Vae
=
5 il
Hll we
= L3
CAUTION. AC touch
— ONLY available current greater
for some models than 3.5 mA. Install
ground wire of at
least 10 mm? (Cu) or
HJBZ'LH[N]E 16 mm? (Al).
2__CONTACT.
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OUNRUIN
24V deo e
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L
ov
X4
+24 'Y de
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i
@ND
X6 | PWM ENABLE e
= SYSTEM SPEED T e, e
ENABLE — ——
L\ Q@ + %
|5 svsrem oK (45 - (475 -
o o = o
L 1
F. H2/39

RPS-20. Regenerative regulated main power supply. Connectors.

X4.
X6.

Power connector for the three-phase mains. Line voltage: 400-460 Vac.

Line voltage input connector for synchronism.

Ground connection for the mains cable.

Power DC BUS supplying power to the modular drives through metal bars.
Connector of the integrated auxiliary three-phase power supply with line voltage.
Output connector of the auxiliary 24 Vdc power supply integrated into the module.

Connector to be used to open/close the main internal contactor (NS1-NS2 pins) and acknowledge
externally the status of the contactor (LINE CONTACT pins).

Connector to communicate with the modular drives through the internal bus.
Connector for the basic control signals.

X76. Insertion bridge connection connector. See section, INSERTION BRIDGE INSTALLATION.
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DC BUS DN

RESET
OVER VOLTAGE %

OVER CURRENT @
o &

Lights indicating the status of the main power supply

All the RPS regenerative regulated power supplies has the following lights
on the front panel to indicate the status of the main power supply:

B FAULT BLINKING. Blinking red LED. It indicates that the system is
ready waiting for mains to be connected. It indicates, therefore, that
there is no error and that there is no line voltage. 0 state of the
operating modes.

B FAULT ON. Red LED on all the time. It indicates that there is an error
either at the power supply or in some module of the DDS system. The
error will be shown at the display of the power supply - see the section
“status display” later on - as well as at that of the relevant drive. It
indicates that the system is not ready (SYSTEM OK open). 4 state of
the operating modes.

NOTE. If the red LED is always on and the display of the power supply
shows a 0 with a blinking point, = see the section “status display” later
on -, the error has been originated in some module of the system, not at
the RPS power supply.

B FAULT OFF. Red LED off. It indicates that the system is charging the
DC BUS. It indicates, therefore, that there is no error and that the
mains phases are on. State 1 of the operating modes.

B REGEN ON. Amber LED on. Indicates that the module is returning
energy to mains at that instant. State 3 of the operating modes.

B DC BUS BLINKING. Green LED blinking. Indicates that the module is
working in RB6 mode. State 2 of the operating modes.

B DC BUS ON. Green LED on. It indicates that the DC BUS is fully
charged and the module offers all its power at the bus. States 2 and 3
of the operating modes.

Lights indicating the status of the auxiliary power supply

RPS regenerative power supplies have a reset button and the following
lights on the front panel to indicate the status of the integrated auxiliary
power supply:

B RESET. Initializes the auxiliary 24 Vdc power supply.

B OVER VOLTAGE. It indicates an error due to over voltage at the 24
Vdc output or due to over-temperature.

B OVER CURRENT. It indicates an over current error at the 24 Vdc
output.

B ON. It indicates that there are 24 Vdc at the output when is turned on.



Other elements
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Besides the various connectors, the front panel of these power supplies
has other elements that are mentioned next.

Status display

The 7-segment status display shows the system start-up sequence as
well as the possible errors and warnings that could come up. For further
detail, see the section «turning the module on» at the end of this chapter
and go to 14. ERROR CODES AND MESSAGES at the RPS power
supplies in the ‘'man_dds_soft.pdf’ manual to interpret the errors and/or
warnings displayed.

Selector switches. DC BUS command voltage

The two switches located between the electronic status display and the
RESET button may be used to program a particular value of the voltage
command at the power DC BUS.

Thus, depending on the selected switch settings (configurations), the
power supply will work in booster mode (RPS mode), boosting the line
voltage rectified at the DC BUS or in rectifier mode (RB6 mode) keeping
the line voltage rectified at the DC BUS regardless of the value of the line
voltage.

Configurations
The user must configure the RPS power supply with:

1. The minimum bus voltage required to properly meet the features
required by the system (especially with the needs of the motors installed)
and

2. A voltage command no lower than 1.48 x Vline, approximately.

The possible configuration it offers are:

RPS MODE RB6 MODE
VP5 Vdc 625 Vdc 600 Vdc 1.41xVline

(WA |ST WA |ST (WA |ST |mIAN||S1
(W—|S2 |[W—|S2 [®m]—|S2 |m]—|S2

> 3 > 3 > 3 > 3
- 9. 3 4-
B It represents the moving element of each switch.
F. H2/40

DC BUS voltage command selector switches. Configurations.

I EEEEEEEEEEE——
INFORMATION.The power supplies are factory set according to option 2,
i.e. 625 Vdc. IMPORTANT. Option 4, configuration in RB6 MODE, it only
works when having RPS power supply version 03.01 or higher. When
having an older version, bear in mind that the DC bus voltage command
set at 675 Vdc.

RPS power supplies will always work in the mode configured by the
switches: either RPS mode or RB6 mode.

1. RPS operating mode. Boost the voltage value set in VP5. The approx.
value of the bus voltage will be the one set by the user in parameter VP5
of the RPS power supply. By default, this value is 650 Vc. MAX. 725 Vdc.

Select this configuration if 440 Vac > V line > 420 Vac.

If it cannot properly meet the features required by the system, change the
value of VP5.

|
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625 Vdc

[ K\
[ W —
> 3

600 Vdc

e\
W]
>3

1.41xVline

[ mie\
W] —
>3

2. RPS operating mode. Boost to 625 Vdc. The value of the bus voltage
will be 625 Vdc approx.

Select this configuration if 420 Vac > V line > 400 Vac.

If the features required by the system are not met, choose another switch
configuration to obtain a higher bus voltage.

3. RPS operating mode. Boost to 600 Vdc. The value of the bus voltage
will be 600 Vdc approx.

Select this configuration if Vline < 400 Vac.

If the features required by the system are not met, choose another switch
configuration to obtain a higher bus voltage.

4. RB6 operating mode. Maintain at 1.41xV line. The bus voltage value
will be the rectified value of the mains peak voltage.

Select this configuration if V line > 440 Vac. Note, however, that the RB6
operating mode can be configured for any line voltage. If it cannot
satisfactorily meet the features required by the system with this switch
configuration, choose another one.

Behavior in RPS mode

B For configurations 2 and 3 as in fig. F. H2/40:
When the voltage command value of the DC BUS (given by the
selected by switch configuration) and the value of the rectified line
voltage (1.41xVline) are very close to each other, the voltage
command of the bus is adjusted automatically a few volts over the
peak voltage of mains issuing the warning A706.
The maximum limit of the voltage command allowed at the DC BUS is
725 Vdc, so if the adjustment means exceeding this value , the RPS
power supply issues error A707.
Note that lowering the line voltage also lowers the DC BUS voltage.
The minimum value is determined by the selected switch
configuration.

B For configuration 1 as in fig. F. H2/40:
When the user has changed the value of parameter VP5 (650 Vdc by
default), any approach of the line voltage to the voltage command of
the DC BUS issues error A706 without involving any automatic
adjustment. If its default value has not been changed, it will behave
the same way as the rest of the previous configurations.

NOTE. For further detail, see the section, TURNING ON THE MODULE
at the end of this chapter and go to 14. ERROR CODES AND
MESSAGES of the 'man_dds_soft.pdf manual to interpret the displayed
errors and/or warnings.




Power connectors
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Terminal strip for mains connection

This connector may be used to connect the power supply to mains. When
connecting the power suppliy to mains, the phases may be connected in
any order L1-L2-L3, L1-L3-L2, L3-L1-L2, etc.

From mains
PE L1 L2 L3
The L1-L2-L3 phases may be connected
in any sequence at the power connector.
T T2 13 Important note. Make sure that the phase sequence

matches the one at the line voltage input connector.

RPS CHOKE
é)w 5u2 éus
4
\\
| 14 Cable without connector: (A) F
MPC-4x ... (mm?) L1 L2 L3}
o®
= [l H;LB
1 ° |
OO0 power This detail represents the ©
L) |1 1112]1L3] CONNECTOR terminal strip for connecting the
= RPS-80 power supply to mains.
F. H2/41

Terminal strip for connection to mains.

The ground connection of the cable shield is made from the vertical plate
(A) next to the terminal strip. See fig. F. H2/41.

The following table shows the values for gap, tightening torque, sections
and other interesting data of the power feed-through terminal blocks:

T. H2/31 Technical data of the feed-through terminal blocks for mains

MAIN POWER SUPPLIES
Regenerative Regulated Main Power Supplies N

connection.
RPS-80

Connector data RPS.75 RPS-45 RPS-20
Gap (mm) - - 10.16
Min./max. tightening torque (N-m) 15/20 6/8 1.211.5
Screw thread M8 M6 M4
Min./max. section (mm?) 35/95 16/50 0.75/10.0
Rated current In (A) 232 125 41
Wire data
Length to strip (mm) 27 24 12

|
MANDATORY. As for possible high leak currents, use a Protection Earth
wire with a cross section of at least 10 mm? (Cu) or 16 mm? (Al) or two
protection ground wires with the same cross section as that of the wires
connected to the power supply terminals. Comply with local regulations on
grounding.

. __________________________________________________________________________________________________|
INFORMATION. IGBT components cannot actually be protected with
fuses. Therefore, installing protection fuses when using RPS power
supplies does not prevent a failure of the module, but it does minimize the
number of components that may be destroyed as a result of a possible
failure. RECOMMENDATION. Install fast fuses in three-phase power supply
lines L1, L2 and L3, for a higher current than the one for S6 of the RPS
used. See table T. H6/3.
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|

Terminal strip for connecting the line voltage input

Three-phase line input taken at a point before the three single-phase RPS
chokes (one choke per phase). This connection is needed to receive the
mains line voltages and it is done through connector (2) as shown in the
next figure:

from MAINS
PE L1 L2 L3

The L1-L2-L3 phases may be
connected in any sequence

- KM1
30,5 ) } J CONTACTOR
x0.5 mm

T1 %TZ ;;T\?

11

ut $u2 éus
L]
——{___| cable without connectors
M MPC-4x... (mm?)
LHHH @ 2z
L1 L2 L3 E
LINE VOLTAGE SIS POWER
FEEDBACK ah
CONNECTOR =) |L1]L2|L3] CONNECTOR
F. H2/42

Connecting the line voltage input. Terminal strip.

T.H2/32 Data of the pins of the line voltage sensor connector. See
connector 2 of the previous figure.

Connector data RPS-20 RPS-45 | RPS-75 | RPS-80
Nr of poles 3 3

Gap (mm) 7.62 7.62

Min./max. tightening torque (N-m) | 0.5/0.6 0.5/0.6

Screw thread M3 M3

Min./max. section (mm?) 0.2/2.5 0.2/2.5

Rated current In (A) 12 12

Wire data

Length to strip (mm) 7 7

The max. current circulating through the wires (screwed into this
connector) will be 8.5 mA for a line voltage of 460 Vac. Therefore, use
wires with a minimum section of 0.5 mm2.

|
MANDATORY. The phase order in the line voltage input (2) must be exactly
the same as the one selected at the power connector (1). See fig. F. H6/2.

For further detail, see 6. POWER LINE CONNECTION of this manual.

External braking resistor connection

RPS power supplies do not carry a Ballast circuit and, consequently,
FAGOR does not have external braking resistors (Ballast) associated with
them. In applications requiring a Ballast circuit, one off-the-shelf will have
to be installed.
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Connection terminals for the power DC BUS

At the bottom of the module, at both ends and covered by the screwed-on
lid (see fig. F. H2/36), these power supplies offer the terminals for the
power bus (DC BUS) at both ends.

I EEEEEE——
MANDATORY. Use the terminals of the power DC BUS located at the end
easiest to install the DDS system.

This bus provides a dc voltage output. Set the switches (located on top of
the status display) properly to determine its magnitude. The selected bus
voltage will stay constant regardless of the line voltage. See fig. F. H2/40
that shows how to set these switches to select the desired bus voltage.

This voltage set at the power bus can supply all the drives that make up
the DDS system.
|
MANDATORY. All the modules powered with the same power supply must
be connected through the power bus. This condition is a must to run it.

WARNING. Never connect the power bus while the system is running.
There are voltages of 600 Vdc and 725 Vdc!

Two plates are supplied with each module to join them with the adjacent
drives.

I ———
MANDATORY. The tightening torque of these terminals must be between
2.3 N-m and 2.8 N-m. This point is very important to ensure good
electrical contact between modules.

FAGOR power supplies have a soft-start for charging the power DC BUS.

The soft start begins when these two conditions, that are necessary and
sufficient, are met:

B No errors at the modules connected through the internal bus
(connector X1 at the drives and X4 at the RPS power supplies)

B Presence of the three line phases at the input of the module.

This startup process begins when the FAULT indicator stops blinking and
the status indicator DC BUS ON turns on.

WARNING. Before handling these leads, proceed in the following order:
B Stop the motors.
B Disconnect the line voltage at the electrical cabinet.

B Wait, before handling these leads. The power supply module needs time
to decrease the voltage of the power bus down to safe values (< 60 Vdc).
The green indicator DC BUS ON being turned OFF does not mean that
the power bus may be handled or manipulated.

B The discharge time depends on the number of elements connected
and it is about 4 minutes.

WARNING. The power buses of different power supply modules must
never be connected in parallel.

|
MANDATORY. If necessary, the auxiliary power supply APS-24 (24 Vdc,
10 A) can only be connected to the DC BUS of any regenerative main
power supply RPS when the version label of the APS-24 (located on top
of it) indicates a version newer than PF 23A.

WARNING. Never install an APS-24 to the DC BUS of a DDS system with
a regenerative main power supply RPS if the model of the APS-24 is PF
23A or older.
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Fagor Automation

S.Coop. (Spain) FAGOR 3 ( (

MODEL: APS-24

SN: (SN)
ITHIMITNIN  *ocozorsriosss

VER:VAR PF

40A 28A

Observe the PF version on the versions label. Depending on this version, it
will be possible to connect the APS-24 or not to the DC BUS of the DDS
system with RPS regenerative main power supplies.

F. H2/43
APS-24. Auxiliary power supply. Version label.

|
INFORMATION. It will not be necessary to install external protection
fuses in these power lines of the auxiliary power supply. They are already
integrated in the power supply itself.

Remember that the purpose of connecting an auxiliary power supply APS-
24 to the DC BUS of a DDS system is to ensure the supply to all the
control circuits of the power supply and of the drives connected to the DC
BUS in case of a mains power outage in the auxiliary power supply
ensuring a controlled stop of the moving axes instead of braking out of
control by friction.

Bear in mind that although RPS power supplies come with an internal
auxiliary power supply offering 3 outputs with 24 Vdc and a total of 8 A,
192 W, this power may not be enough to feed the control circuits of all the
modules connected or other elements (e.g. a fan). That is why it may be
necessary to also install an APS-24 auxiliary power supply to guarantee
all the power needed.

The APS-24 auxiliary power supply offers 3 outputs with 24 Vdc and a
total of 10 A, 240 W.

For further information about the auxiliary module APS-24, see 4.
AUXILIARY MODULES in this manual.

Connection of the choke
|
INFORMATION. RPS regenerative regulated power supplies, unlike XPS,
regenerative power supplies do not have connection terminals called CH1
and CH2 at the bottom of the module for connecting the chokes.

These chokes called choke RPS are connected in series with each phase
of the three-phase line between the MAIN FILTER OA-O and the RPS
power supply module. The following table shows the choke associated
with the power supply:

Power supply RPS-80 / RPS-75 RPS-45 RPS-20
3-phase CHOKE CHOKE CHOKE
CHOKE RPS-75-3 RPS-45 RPS-20

For further detail, see 6. POWER LINE CONNECTION and 8.
INSTALLATION in this manual.

|
MANDATORY. CHOKES are a must to limit the current circulating from
the power bus to mains.

WARNING. Chokes are a must for the operation of a regenerative main
power supply. Installing a choke with an inductance other than the one
recommended for a choke may cause severe damage to the unit.

FAGOR supplies the right CHOKE RPS for this application. See the
relevant cable section in table T. H2/25. Note that the cable must be
shielded.
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The data for the RPS choke connection terminals is:

T. H2/33 RPS CHOKE connection terminals. Technical data.

CHOKES RPS-75-3 RPS-45  RPS-20
Gap (mm) - - 10.16
Min./max. tightening torque (N-m) 15/20 6 15
Section (mm?) 70 35 10
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Other connectors

ARG

X1|X2 connectors

These connectors belong to the auxiliary power supply integrated into the
main RPS power supply. This auxiliary power supply is fed through
connector X1.

This electrical power is received from the three-phase line to the power
supply connected to a point before the power connection operation -
before power contactor - KM1 -. It admits a line voltages between 400-
460 Vac.

L1, L2, L3 phases may be connected
in any sequence

RPS-80175145120
X1 CONNECTOR

|

[T i TT 7@
SHt o1 T

of At
o 300 s
@g| 4 ll' | 4L3§

F
L

Phoenix 7.62 mm

F. H2/44

Connector X1. Powering the auxiliary power supply integrated into RPS
power supplies.

INFORMATION. The mains phases feeding terminals 1, 2 and 3 of
connector X1 may be connected in any phase order; i.e. L1L2L3, L1L3L2,
L2L3L1, ...

The following table shows the values for gap, tightening torque, sections
of the screws and other data of the plug-in connector for X1.

T. H2/34 Plug-in connector for X1. Technical data.

Connector data RPS-80 | RPS-75 | RPS-45 | RPS-20 \
Nr of poles 4

Gap (mm) 7.62

Min./max. tightening torque (N-m) 0.5/0.6

Screw thread M3

Min./max. section (mm?) 0.2/2.5

Rated current In (A) 12

Wire data

Length to strip (mm) 7

At the same time, pin 1 of connector X2 outputs 24 Vdc, 8 A to feed the
control circuits of the module itself and of the modular drives connected to
the bus.

RPS-80175145120
X2 CONNECTOR

|

- 0V
—=— +24 VdC

1

-

%

Phoenix 5.00 mm - — ]

F. H2/45
Connector X2. 24 Vdc output.




The following table shows the values for gap, tightening torque, sections
of the screws and other data of the plug-in connector for X2.

T. H2/35 Plug-in connector for X2. Technical data.

Connector data RPS-80 | RPS-75 | RPS-45 | RPS-20
Nr of poles 3

Gap (mm) 5.00

Min./max. tightening torque (N-m) 0.5/0.6

Screw thread M3

Min./max. section (mm?) 0.2/2.5

Rated current In (A) 12

Wire data

Length to strip (mm) 7

I EEEEEEEEEEE——
INFORMATION. In cases of micro-surges or total loss of mains power,
this module guarantees stable and maintained 24 Vdc while the motors
are being stopped. This is an absolute must in order to comply with the
CE marking for the machine.

Example regarding the 24 Vdc of connector X2

A door closes an enclosure that contains a DDS system with an RPS
power supply. The 24 Vdc supplied at pin 1 of connector X2 may be taken
to one end of the door opening/closing switch and connect the other end
to pin 4 “PWM ENABLE” of control connector X6. When the door is closed,
24 Vdc are applied to pin 4 “PWM ENABLE” hence letting the system run.
When the door opens, the switch opens and voltage is no longer applied
to pin 4 of X6 hence opening the integrated safety relay. The system
stops.

NOTE. Do not take this example as a real application, but just as an
approach to the functionality of the “PWM ENABLE".

X3 connector

The main integrated contactor “LINE CONTACT” (N.O., Normally Open) is
closed through connector X3.

|
MANDATORY. Pins 3 and 4 MUST BE short-circuited to close the internal
contactor of the power supply and let the system run. Hence, get a 1 mm?
cable and jumper NS1 (pin 3) and NS2 (pin 4) externally to close the main
internal contactor. Remember that these pins do not come short-circuited
from the factory and if they are not short-circuited by the user, the DC

BUS will not be charged.
- _
| —
LINE CONTACT
| —
E AN

RPS-80175145120
X3 CONNECTOR 1

|1_
oty

Bl

NS2

Jumper with 1 mm?
section cable

i

-

|

Phoenix 7.62 mm

F. H2/46
Connector X3. Closing the main internal contactor “LINE CONTACT”.

The status of the contactor will be acknowledged through pins 1 and 2 of
this connector and the CNC, PLC, control panel, etc. will confirm that the
integrated contactor has actually closed.
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NOTE. It is important to know that if NS1 (pin 3 de X3) and NS2 (pin 4 de
X3) are not short-circuited by the user, the main internal contactor «LINE
CONTACT» will stay open. The power supply will start up, but the DC BUS
will not charge and, therefore, the axes cannot move. The status display
may show the warning - A315 - indicating that the DC BUS charging time
(SoftStart type) has exceeded the maximum set value because it never
gets charged. Therefore, the main internal contactor «LINE CONTACT»
(pins 3 and 4) MUST BE CLOSED for the system to run.

The following table shows the values for gap, tightening torque, sections
2 of the screws and other data of the plug-in connector for X3.
| |

T. H2/36 Plug-in connector for X3. Technical data.

[V, %]
()
% EL Connector data RPS-80 | RPS-75 | RPS-45 | RPS-20
§ a Nr of poles 4
N Gap (mm) 5.00
% § Min./max. tightening torque (N-m) 0.5/0.6
% c Screw thread M3
@©
; = Min./max. section (mm2) 0.212.5
- Rated current In (A) 12
= ?g;) Wire data
& Length to strip (mm) 7
o
% X4 connector
I This connector may be used to connect the various modules to each
S other through the internal bus communicating with each other the power
% supply and all the drives that make up the DDS system.

]

c

F. H2/47
Connector X4. Internal bus connection between modules.

A ribbon cable is provided with each module = power supply or drive = for
this connection.

X6 connector

The screwed-on 7-pin Phoenix connector with screw (5.00 pitch) that the
RPS power supply has on its face plate for controlling the module.

RPS-8OITSI4SI20 4

X6 [ONNECTOR 4T —=— ERROR RESET
FAGOR 2 St
AUTOMATION NC.
E ||’ ﬁm = GND
b

:
oDS ‘ = PWM ENABLE
HARDWARE % 5Hr . SYSTEM SPEED
Il _ 6 . ENABLE
7
Ref2307 | 0y 7 SYSTEM 0K
Phoenix 5.00 mm — —

F. H2/48
Connector X6. Control.
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A 1.25 A fuse protects the internal circuits.

NOTE. Remember that the internal circuits of PS-65A non-regenerative
main power supply must be powered by an auxiliary 24 Vdc power
supply, = APS-24 =; that's why its control connector has three terminals

more than connector X6 of the RPS.

The following table shows the values for gap, tightening torque, sections
of the screws and other data of the aerial plug-in connector for X6.

T. H2/37 Aerial plug-in connector to X6. Technical data.

Connector data RPS-80 | RPS-75 | RPS-45 | RPS-20
Nr of poles 7

Gap (mm) ' 5.00

Min./max. tightening torque (N-m) 0.5/0.6

Screw thread ' M3

Min./max. section (mm?) 0.2/2.5

Rated current In (A) 12

Wire data

Length to strip (mm) 7

The next table shows the signals and other considerations related to each
pin of X6 connector:

T. H2/38 X6 connector. Pin description.

System error RESET input

(24 Vdc; 4.5 mA = 7.0 mA).

2 N.C. Not Connected

0 volts reference for digital inputs.

Error RESET (1) and System Speed Enable (5).
Safety.

Power bus voltage enable input (24 Vdc).

SYSTEM SPEED General system speed enable.
ENABLE (24 Vdc; 4.5 mA + 7.0 mA).

SYSTEM OK Contact indicating module status.

It opens in case of failure.
SYSTEM OK Limit 1 A at 24 V.

1 ERRORRESET

3 GND

4 PWM ENABLE
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X76 connector
Insertion bridge installation

NOTE. ONLY available on certain RPS-0 regenerative main power
supply models. Read the NOTICE at the end of section 6.3
DIFFERENTIAL BREAKER.

MANDATORY. If the RPS-0 regenerative power supply model has an
X76 connector, ALWAYS install the insertion bridge provided as an
accessory in that connector as shown in fig. F. H2/49.

Insert the insertion bridge into the four lower pins of the X76 connector
(no other pins) as shown in the figure:

' 7 ' '

insertion bridge
accessory supplied with some
RPS main power supply

=

=
=K 1]

=

O

o} insertion bridge

RPS-O X76
side view

F. H2/49

Insertion bridge installation.

I EEEEEEEEEEE——
INFORMATION. No tools are required. Fit the insertion bridge on the
indicated pins of the X76 connector and tighten the screws.

X76 is a screw connection connector with tension sleeve. The most
relevant data concerning the plug-in aerial connector are given in the
following table:

T. H2/39 Aerial plug-in connector to X76. Technical data.

Connector data | RPS-80 | RPS-75 | RPS-45 | RPS-20 ‘
Nr of poles 7

Gap (mm) ' 5.00

Min./max. tightening torque (N-m) 0.5/0.6

Flat screwdriver, size (mm) ' 0.6x3.5

Min./max. cross-section (mm?) 0.2/2.5

Rated current In (A) ' 12

Wire data

Length to strip (mm) 7




Module power-up
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When turning on the RPS main power supply module or doing a reset,
various messages appear on its seven-segment display:

B Software version, after the r with the identifying digits.
W Error listing.

Stages shown on the 7-segment display:

[ AN R R AN B
I N 0 A A I R R I

«———— PHASE1 —» & PHASE2 —»,

F. H2/50
Module startup stages.

B Software version displaying stage. It shows the software version
loaded in the module. It first shows the letter r (indicating the version
«releasey), followed by the version number (digit by digit) (A). When
the drive is active and the axis is being governed, the display will
show the zero digit with a blinking dot (B).

IR Y I O AR Y A A
A i I
I
B L.
F. H2/51

Stage to display the software version and other indications.

B Final stage. It displays error messages (C) or warnings (D) on the
display when they come up. When the series ends, it begins a new
sequence again repeating these messages again.

P L L. .
C-» n-bl_l-bl_ I I_l I D
N RN R IR NN IR N
e AR AN /

F. H2/52
Final stage. Error and warning displaying STAGE.

|
INFORMATION. RPS power supplies do not inform the user of any type

of warning or error message on the CNC screen. They only do it on their
own display.

See the meaning of errors and warnings that may be shown on the display
in 14. ERROR CODES AND MESSAGES of the 'man_dds_ soft.pdf’
manual.

The system will not start running until all the errors detected at the power
supply have been eliminated.

Eliminating it requires first removing whatever caused it and if it cannot be
eliminated through the Error Reset input (pin 1 of X6), it will then require
doing an «error reset». This RESET may be activated from the RESET
button that the power supply has on top of the status display and the
switches for selecting the DC BUS voltage.

1. For

RPS power supplies

Apply power to the auxiliary power supply and close the main internal
contactor - short-circuit NS1 and NS2 (pins 3 and 4) of connector X3 -.

MAIN POWER SUPPLIES
Regenerative Regulated Main Power Supplies N

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

=95 -




MAIN POWER SUPPLIES

Regenerative Regulated Main Power Supplies

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

=96 -

2. The power supply checks the system status
If the status is correct

The System OK contact closes (pins 6 and 7 of X6) and it stays closed
while the control circuits are powered and no error comes up in any of the
modules of the system.

The red «FAULT» indicator light blinks (it is not indicating an error
because there are no phases yet).

If the status is not correct

The red «FAULT» indicator light is permanently on (not blinking).

3. Apply power to the main power supply
Power is applied from mains through the power connector (1) on top of

the power supply (L1, L2, L3). The red «FAULT» indicator light will turn
off and the smooth start-up will begin.

NOTE. If the PWM Enable (pin 4 of X6 connector) is not active, the
display will show the warning A004 and the power DC BUS of the
RPS will not start charging.

4. The green DC BUS ON light on

Having line voltage and being the PWM Enable signal (pin 4 of X6
connector) active, after 4 seconds, the green DC BUS ON indicator
light turns on (fixed in RPS mode, blinking in RB6 mode) meaning that
the power DC BUS has the proper dc voltage.

If for any reason an error is activated at the power supply or at any drive it
supplies to, the system will act as follows:

1. The green indicator light DC BUS ON will turn off indicating that the

power supply will stop supplying voltage to the power DC BUS.
|
DANGER. When the DC BUS ON led turns off it may take about 4
minutes for the DC BUS to discharge to a safe value (< 60 Vdc)
depending on the number of drives that are connected.

2. The red FAULT light will be on permanently.

With the Error Reset input (pin 1 of X6 connector), it is possible to
eliminate the errors at the drives that are part of the system - see chapter
14, section “resettable errors”, of the 'man_dds_soft.pdf’ manual - and it
acts as follows:

B |ts state will be 0 Vdc. Activating it with 24 Vdc erases all the errors
stored in the memory of each drive of the system.

B Should the cause of the error persist, the corresponding module will
show the same error again and it will be necessary to turn the unit
back on to eliminate the error if it is a serious error.

The System Speed Enable input (pin 5 of X6 connector) is related to the
Speed Enable inputs of the drives.

B The state of the System Speed Enable is usually 24 Vdc.

W |f the System Speed Enable pin is set to 0 Vdc, all the drives joined
together by the same internal bus will brake the motors that they
control with the torque corresponding to the active acceleration ramp
and when stopped or when reaching the time limit to stop
(programmable with parameter GP3, see chapter 13 of the
‘'man_dds_soft.pdf manual), it cancels the motor torque.

The consumption of each input is between 4.5 mA and 7.0 mA.

NOTE. Remember that if the RPS power supply is running, there is line
voltage and the PWM Enable signal is active. When canceling the PWM
Enable signal the display shows the warning A004, turns on the FAULT
LED and the power supply stops boosting or rectifying the voltage
causing a voltage drop with a value of ¥2xVline at the power DC BUS.
The drives connected to the power supply will interpret that the power
supply is not ok.




Operating modes

Status diagram

STATE 0 P
WITHOUT POWER -
]
A B
y
STATE 1 2_
LOADING OC BUS
o3
0 o
‘v =
wn
STATE 2 >0
RPS MODF (BOOST) or F o2
RB6 MODE (RECTIFIFR) w o
A c;) £
D E a I8
\ z §
STATE 3 S 3
GENERATOR MODE >
h'd
2
STATE & s
c
EMERGENCY STOP 3
(0]
(h'd

F. H2/53
RPS main power supplies. Running state diagram.

Running states

Description of the possible running states:

Status Meaning
0 Without power line connection. Stand by.
1 Loading the DC BUS. Temporary state.
2 Running in RPS mode (booster) or in RB6 mode (rectifier).

Running in REGENERATOR mode. The system works as a
3 generator discharging the excess energy of the DC BUS into
mains.

4 Emergency state.

Transitions between running states

The transitions between states are done automatically and the system
adapts itself to the relevant operating mode depending on the line voltage
and on the DC BUS voltage. These transitions are:

Transition Meaning

A The power line connection is made. AFUﬁﬁTIOONR
The time set as the minimum time limit (3.2 s) to charge the

B DC BUS has been exceeded. The charge process has failed
and error E315 of the DC BUS comes up. Temporary state.
The charge process has finished correctly. DDS

Cc The switch configuration defines either the RPS running HARDWARE
mode (booster) or the RB6 mode (rectifier).
The bus voltage is higher than the nominal voltage set for

D the DC BUS and the value of the line voltage is within the
limits set to work in generator mode. Ref.2307
The bus voltage is lower than the nominal voltage set for the |

E DC BUS and the switch configuration defines the RPS
running mode (booster) or the RB6 running mode (rectifier).

F The emergency stop has ended.
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NOTE. When detecting an error, it will switch from any state 0, 1, 2 or 3
directly to state 4. From any of the states, it will switch to state 0 if a
stop occurs due to the NO READY state of any of the drives connected
to the power supply or because the power line has been disconnected
or because the emergency stop button has been pressed or because
the line voltage has dropped.

Follow this sequence to stop the system without having detected any

errors:
2 B Disabling the drives; i.e. disable the Speed Enable of all the axes or
- the System Speed Enable.

B Disconnecting the power line by opening the contactor - KM1, usually
by pressing the E-STOP button.
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DRIVES

The AXD/SPD and ACD/SCD drives that make up FAGOR's DDS system
are modular and stackable. They are connected directly to three-phase
mains with a line voltage between 400 (1 - 10 %) Vac and 460 (1 + 10 %)
Vac at a line frequency between 50 (1 - 4.0 %) Hz and 60 (1 + 3.3 %) Hz.

NOTE. Keep in mind that FAGOR also has the AXD/SPD...-L modular
drives and ACD/SCD...-L compact drives to be connected to three-
phase lines with line voltages of between 200 (1 - 10 %) Vac and 240 (1
+ 10 %) Vac and line frequency of between 50 (1 - 4.0 %) Hz and 60 (1
+ 3.3 %) Hz.

Its features are:
B supply the motor with a three-phase 400 (1 - 4.5 %) Vac.

B provide the motor with a variable frequency to control its speed and
position.

Hence, we refer to:
Modular drives

AXD Digital module that can govern a synchronous motor in speed and
position working as an axis.

SPD Digital module that can govern a synchronous or an asynchronous
motor in speed and position working as a spindle.

MMC Digital module that can govern a synchronous motor in speed and
position working as an axis or a spindle and also generate a tool
path.

Compact drives
ACD Digital module that can govern a synchronous motor in speed and

position working as an axis.

SCD Digital module that can govern a synchronous or an asynchronous
motor in speed and position working as a spindle.

CMC Digital module that can govern a synchronous motor in speed and
position working as an axis or a spindle and also generate a tool
path.

The drives just mentioned can operate with the following motors:

SYNCHRONOUS FXM|FKM
ASYNCHRONOUS FM7|FM9

The following sections analyze all of them showing their technical
characteristics and other considerations.
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3.1 Modular Drives

Whenever the AXD/SPD/MMC models are mentioned they refer to modular drives. They do no have
an integrated power supply in the module itself and for this reason they need an external power
supply, which is connected the three-phase mains. AXD/SPD/MMC support line voltages ranging from
400 to 460 Vac and AXD/SPD...-L line voltages of between 200 and 240 Vac. Generally, their behavior
as well as their functions and parameters are identical to those of the compact drive, as detailed
below. Now refer to all the modular drive models in the FAGOR catalog for the figures below.

3.
€ O g g ¥ 2 2
0 5 2 g g 8 5
>
©
O
=
F. H3/1
AXD|SPD|MMC... and AXD...-L modular drives of the FAGOR catalog. Size|1. A. AXD|SPD 1.08|1.15.
B. AXD|SPD 1.25. C. AXD|SPD 1.35. D. MMC 1.08|1.15. E. MMC 1.25. F. MMC 1.35.
" =
2 2
o z
€ 2
FAGOR
AUTOMATION
DDS
HARDWARE
FEOR S) FEeR &)
Ref.2307 e) )
[ U U

F. H3/2

AXD|SPD|MMC... and AXD|SPD...-L modular drives of the FAGOR catalog. Size|2.
l| A.AXD|SPD 2.50|2.75, SPD 2.85. B. MMC 2.50|2.75.
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F. H3/3

U

AXD|SPD|MMC... and AXD|SPD...-L modular drives of the FAGOR catalog. Size|3.
A. AXDI|SPD 3.1003.150. B. SPD 3.200|3.250. C. MMC 3.100|3.150. D. MMC 3.200.
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Technical data

There are specific modular drives AXD/MMC to control synchronous motors (both for feed axis and
spindle applications) and SPD to control asynchronous motors (in spindle applications). This chapter is
common to both models because their external characteristics (dimensions, connectors, ...) are the
same.

T. H3/1  Currents on modular drives for synchronous motors. fc = 4 kHz.
With internal fan Drive for synchronous motor (as feed axis)
Models AXD AXD AXD AXD AXD AXD AXD AXD
MMC MMC MMC MMC MMC MMC MMC MMC MMC
1.08 1.15 1.25 1.35 2.50 2,75 3.100 3.150 3.200
1 S1=1n (A) 4.0 7.5 12,5 17.5 25.0 37.5 50.0 75.0 90.0
Imax S1 (A) 8.0 15.0 25.0 | 35.0 50.0 75.0 | 100.0 150.0 | 180.0
Dissipated power (W) 33 69 88 156 225 270 351 536 834
T. H3/2 Currents on modular drives for synchronous motors. fc = 8 kHz.
With internal fan Drive for synchronous motor (as feed axis)
AXD AXD AXD AXD AXD AXD AXD AXD
Models MMC MMC MMC MMC MMC MMC MMC MMC MMC
1.08 1.15 1.25 1.35 | 2.50 2.75 3.100 3.150 3.200
1 S1=1n (A) 40 75 125 175 250 375 50.0 75.0 90.0
Imax S1 (A) 8.0 15.0 25.0 35.0 50.0 75.0 | 100.0 150.0 @ 180.0
Dissipated power (W) 44 89 132 195 305 389 510 605 840
T. H3/3 Current in modular drives for synchronous or asynchronous motors. fc = 4 kHz.
With internal fan Drive for synchronous or asynchronous motor (as spindle)
Models SPD SPD SPD SPD | SPD SPD SPD SPD SPD | SPD
115  1.25 | 1.35 | 2.50 | 2.75 2.85 3.100  3.150 3.200 3.250
1S1=1n (A) 105 | 16.0 231 31.0 420 500 70.0 90.0 121.0 135.0
0.7 xIn (A) 73 112 161 217 290 350 490 630 847 945
1 S6-40 (A) 13.7 | 20.8 | 30.0 | 40.3 | 546 | 650 | 91.0 117.0 157.3 1755
Dissipated power (W) 98 110 | 195 | 349 289 432 496 626 1163 1333
T. H3/4 Current in modular drives for synchronous or asynchronous motors. fc = 8 kHz.
With internal fan Drive for synchronous or asynchronous motor (as spindle)
Models SPD SPD SPD SPD SPD SPD SPD SPD SPD SPD
115 125 135 250 275 2.85 3.100 3.150 3.200 3.250
1S1=1n (A) 105 | 13.0 18.0 270 320 370 56.0 700 97.0 108.0
0.7 xIn (A) 73 91 126 189 224 259 392 497 679 756
1 S6-40 (A) 116 169 234 351 416 481 | 728 910 126.1 1404
Dissipated power (W) 98 130 201 350 333 438 546 668 | 1187 @ 1344
Note that:

MMC drives have the same currents as AXD drives.

fc. It represents the switching frequency of the IGBT's.

The dissipated powers correspond to the operation at the rated current in S1 mode.

See the load duty cycle for the modular drives in the corresponding section of this chapter.



T. H3/5 AXD/SPD/MMC modular drives at 400-460 Vac. Technical data.

AXD/SPD/MMC

1.08 115 1.25 1.35 2.50 2.75 2.85 3.100 3.200
3.150  3.250

Power DC BUS voltage

542 Vdc ... 800 Vdc

Power to control circuits

Consumption of the control
circuits (24 Vdc)

24 Vdc (between 21 Vdc and 28 Vdc)
0.90 A 1.25A 2.00 A

Speed feedback

Encoder

Controlling method

PWM, AC sinewave, vector control

Communication

Serial line to connect to a PC

Standard analog, digital SERCOS |l ring (in all models)

Interface CAN bus (in all models).
Serial line RS-232/422 (only in MMC drives)

Status display 7-segment display

. Over-voltage, over-current, over-speed, heat-sink temperature,
Protections

CPU temperature, motor temperature, hardware error, overload.

Frequency -1 0-550 Hz
Speed range with analog input 1:8192
Current bandwidth 800 Hz

Speed bandwidth

100 Hz (depends on the motor/drive set)

Ambient operating temperature
2.

Ambient storage temperature
Ambient shipping temperature

0°C...+45°C (+ 32 °F ... + 113 °F)
Maximum working temperature limit: 60 °C (140 °F)

-25°C ...+ 60 °C (- 13 °F ... + 140 °F)
-25°C ... +70°C (- 13 °F ... + 158 °F)

Sealing

IP 2x

Maximum humidity

< 90 % non-condensing at 45 °C (113 °F)

Max. installation altitude above
mean sea level without loss of
performance

2 000 m (6 561 ft)

Operating vibration 109

Shipping vibration 15¢

Approx. mass in kg| 55 55 6.0 6.5 9.0 9.0 100 14.0 195
b 121 121 ] 13.2 143 198 | 198 220 30.8 430

+1+ Higher than 550 Hz only for commercial models SPD ... - MDU (dual-use).
+2- For high temperatures, refer to derating graphs -power reduction graph-.
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T. H3/6 AXD/SPD...-L modular drives at 200-240 Vac. Technical data.

AXD/SPD...-L

2.85 3.100 3.200
3.150  3.250

1.08 1.15 | 1.25 1.35 2.50 @ 2.75

Power DC BUS voltage

280 Vdc ... 340 Vdc

Power to control circuits

Consumption of the control
circuits (24 Vdc)

24 Vdc (between 21 Vdc and 28 Vdc)

0.90 A 1.25A 2.00 A

Speed feedback

Encoder

Controlling method

PWM, AC sinewave, vector control

Communication

Serial line to connect to a PC

Standard analog, digital SERCOS Il ring (in all models)

Interface CAN bus (in all models).
Serial line RS-232/422 (only in MMC drives)

Status display 7-segment display

. Over-voltage, over-current, over-speed, heat-sink temperature,
Protections

CPU temperature, motor temperature, hardware error, overload.

Speed range with analog input 1:8192
Current bandwidth 800 Hz

Speed bandwidth

100 Hz (depends on the motor/drive set)

Ambient operating temperature
oo

Ambient storage temperature
Ambient shipping temperature
Sealing

0°C..+45°C (+32°F ... + 113 °F)
Maximum working temperature limit: 60 °C (140 °F)

-25°C ...+ 60 °C (- 13 °F ... + 140 °F)
-25°C ...+ 70°C (- 13 °F ... + 158 °F)
IP 2x

Maximum humidity

< 90 % non-condensing at 45 °C (113 °F)

Max. installation altitude above
mean sea level without loss of
performance

2 000 m (6 561 ft)

Operating vibration
Shipping vibration
Approx. mass in kg

Ib

109

15¢g

55| 55 6.0 6.5 9.0 9.0 10.0 14.0 195
121 121 132 143 19.8 | 198 220 30.8 43.0

-1+ For high temperatures, refer to derating graphs -power reduction graph-.




Load duty cycles

Load cycle $1

Continuous duty. Operation with constant load and long enough to
achieve thermal balance.

| S1 cycle

F. H3/4
Load cycle S1.

Load cycle $3-5%

Periodic intermittent duty. Succession of identical duty cycles each having
a period at constant maximum load and a period at constant rated load. In
this duty cycle, the overheating effect of the start-up current is negligible.
The 5 % running factor means that for a 10 second cycle, it works at
constant current 1S3-5% (2xIN) for 0.5 seconds and at rated current (IN)
for 9.5 seconds.

I S$3-5% cycle

1S3-5%

F. H3/5
Load cycle S3-5%.

Load cycle $6-40%

Periodic uninterrupted duty cycle with intermittent load. Succession of
identical duty cycles, each with a running period under constant load and
another period without load. There is no rest period. The 40 % running
factor indicates that for a 10 minute cycle, it works at constant current
1S6-40% for 4 minutes and without load for 6 minutes (with magnetizing
current = 0.7 x rated current In).

| $6-40% cycle
—— 10 min ——P»

IS6-40%

P— 4 min —|--

0.7-In

F. H3/6

Load cycle S6-40%.
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Derating depending on ambient temperature

Drive for an synchronous motor working as an axis

The following graphs show the maximum rms current in continuous S1
(IN) and intermittent S3-5% (Imax.) duty cycles depending on the
switching frequency of the power transistors in a temperature range
between 5 °C (41 °F) and 60 °C (140 °F). See the load duty cycles.

B For a switching frequency fc = 4 kHz

AXD|MMC 1.08
I (Arms)  Imax T ambient In | Imax.
8 °CI°F A A
6 35 95 40 8.0
4 In 40 104 40 8.0
2 Tambient 45 113 | 40 @ 8.0
ol °C(°F) 50 122 38 76
35 40 45 50 55 60 55 131 )31 6.3
(95)  (104) (113) (122) (131) (140) 60 140 2.4 4.8
F. H3/7
Current derating on = AXD|MMC 1.08 = drives for fc = 4 kHz.
AXD|MMC 1.15
I (Arms) T ambient In | Imax.
16 Imax °C . °F A . A
12 35 95 7.5 15.0
8 In 40 1104 | 75 150
4 Tambient 45 113 7.5 150
0 °C (°F) 50 | 122 | 7.3 | 147
35 40 45 50 5 60 55 131 6.8  13.6
(95) (104) (113) (122) (131) (140) 60 140 6.3  12.6
F. H3/8
Current derating on * AXD|MMC 1.15 = drives for fc = 4 kHz.
I (Ams) | AXD|MMC 1.25
25 T ambient In | Imax.
20 °C°F A A
15 n 35 95 125 25.0
10 40 104 125 25.0
5 Tambient | 45 | 113 [ 125 | 25.0
0 °C (°F) 50 122 114 229
35 40 45 50 55 60 55 131 104 20.7
(95 (104) (113) (122) (131) (140) 60 | 140 | 9.2 185
F. H3/9
Current derating on = AXD|MMC 1.25 = drives for fc = 4 kHz.
I (Arms, AXD|MMC 1.35
5 ) mex Tambient | In | Imax.
30 °C | °F | A A
25 35 | 95 [17.5 35.0
20 n 40 104 175 35.0
15 Tambient 45 113 [17.5  35.0
°C(°F) 50 122 1 17.3 345
35 40 45 50 55 60 55 131 16.0 32.0
(95) (104) (113) (122) (131) (140) 60 140 14.8 29.5
F. H3/10

Current derating on = AXD|MMC 1.35 = drives for fc = 4 kHz.
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5o |LA™S) imax AXD|MMC 2.50
T ambient In | Imax.
40 o 0
C F A A
50 . ™ 35 95 250 500
2 40 104 | 25.0 50.0
— 45 | 113 | 25.0 | 50.0
10 Tambient 50 | 122 | 22.2 444
0 °C (°F) 55 | 131 1 19.3 | 38.6
35 40 45 50 55 60 60 | 140 16.3  32.7
(95) (104) (113) (122) (131) (140)

F. H3/11
Current derating on = AXD|MMC 2.50 = drives for fc = 4 kHz.

=

n 0
g2
1ATS) — fmax AXD|MMC 2.75 Z O
70 Tambient | In | Imax. Q3
°C °F | A A 3
60 S
50 ™ 35 95 375 750 2
ot " N 40 104 375 75.0
. 45 | 113 375 75.0
T —
» — T s 122 322 644
T, BTy Ry 55 131 266 533
(95) (104) (113) (122) (131) (140) 60 | 140 20.7 | 413
F. H3/12
Current derating on = AXD|MMC 2.75 = drives for fc = 4 kHz.
AXD|MMC 3.100
100/(Arms) Imax — T ambient | In | Imax.
80 — °C °F A A
60 35 | 95 150.0 100.0
w0 - — 40 | 104 | 50.0 100.0
. 45 | 113 | 50.0 100.0
20 T80 122 458 917
35 40 45 50 55 60 55 | 131 413 827
(95) (104) (113) (122) (131) (140) 60 | 140 | 36.7 | 73.3
F. H3/13
Current derating on = AXD|MMC 3.100 = drives for fc = 4 kHz.
I (Arms)
760 frpax AXD|MMC 3.150
;;g T~ ;I'(a:mbitjn; I: Im:x.
100 35 95 | 75.0 150.0
80 — ] 40 | 104 | 75.0 150.0
60 — ] 45 | 113 | 75.0 150.0
40 Zg’;‘;’f’” 50 122 | 70.6 141.3
55 | 131 1 65.6 131.3
35 40 45 50 55 60
(95)  (104) (113) (122) (131) (140) 60 | 140 | 60.5 [ 121.0
F. H3/14
, , FAGOR
Current derating on = AXD|MMC 3.150 = drives for fc = 4 kHz. AUTOMATION
AXD|MMC 3.200
200 I (Arms) Imax ;I'gmbi(:nFt I: Im:x. DDS
150 = 35 95 900 180.0 HARDWARE
100 In - 40 | 104 1 90.0 180.0
5 T ramben | 45 113 90.0 180.0
°C (°F) 50 122 843 168.7 Ref 2307
35 40 45 50 55 60 55 | 131 78.0 156.1 et.
(95) (104) (113) (122) (131) (140) 60 | 140 | 71.5 | 143.1
F. H3/15

Current derating on = MMC 3.200 - drives for fc = 4 kHz.
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W For a switching frequency fc = 8 kHz

AXD|MMC 1.08

T ambient In | Imax.
8 I(Arms) Imax o C o F A A
6 T~ 35 | 95 | 40 8.0
In ™~ 40 | 104 4.0 8.0
4 —1 . 45 113 40 80
2 BT 50 122 35 1.0
=% w0 # 0 5% &0 5 131 3.0 59
(95)  (104) (113) (122) (131) (140) 60 | 140 2.4 | 48
F. H3/16
Current derating on = AXD|MMC 1.08 = drives for fc = 8 kHz.
AXD|MMC 1.15
T ambient In | Imax.
s I (Arms) Imax °C | °F A A
. —— 35 | 95 7.5 | 15.0
2 n 40 104 7.5 150
8
——— | rambient 45 | 113 | 7.5 | 15.0
4 opp 50 122 7.4 143
05w % w0 % 60 55 | 131 ] 6.7 | 134
(95) (104) (113) (122) (131) (140) 60 [ 140 6.3 125
F. H3/17
Current derating on = AXD|MMC 1.15 = drives for fc = 8 kHz.
AXD|MMC 1.25
25 [(AMS) oy Tambient | In | Imax.
T — °C|°F A A
2 35 95 125 25.0
15 in I 40 | 104 125 25.0
10 T ) 45 | 113 125 25.0
5 Tment 50 122 1.8 237
0 A BTy R 55 131 | 111 22.2
(95)  (104) (113) (122) (131) (140) 60 | 140 103 207
F. H3/18
Current derating on = AXD|MMC 1.25 = drives for fc = 8 kHz.
' AXD|MMC 1.35
35 (AMS)  max Tambient | In | Imax.
20 T °C °F A A
35 95 175 35.0
2 40 104 175 350
20 In 1 rampient |45 113 117.5 350
15 = ‘e () 50 122 16.6 333
55 | 131 157 313
35 40 45 50 55 60 . |
(95) (104) (113) (122) (131) (140) 60 | 140 [ 147 29.3
F. H3/19
Current derating on = AXD|MMC 1.35 = drives for fc = 8 kHz.
so |LAMmS). imax AXD|MMC 2.50
0 T ambient In | Imax.
~_ “C°F A A
30 in 35 | 95 1 25.0 | 50.0
20 40 104 250 50.0
I 45 | 113 | 25.0  50.0
10 rambient | 50 | 122 222 44.4
0 °C (°F) 55 | 131 19.3 | 38.6
35 40 45 50 55 60 60 140 | 16.3 | 32.7
(95) (104) (113) (122) (131) (140)
F. H3/20

Current derating on = AXD|MMC 2.50 - drives for fc = 8 kHz.
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gol ' Ams) AXD|MMC 2.75
20 ,ﬂ‘é T ambient In | Imax.
5 max g ° C ° F A A
~ 35 95 375 750
50 40 | 104 37.5 75.0
40| I .y _ 45 113 371 742
30 —— Zg’;l,‘;’f’" 50 122 33.3 66.5
55 131 1 29.3 58.6
35 40 45 50 55 60 60 140 252 504
(95 (104 (113) (122) (131) (140) - -
F. H3/21 3.
Current derating on = AXD|MMC 2.75 = drives for fc = 8 kHz. » o
w 2
g O
1 (Arms) AXD|MMC 3.100 Q 5
100 Imax T ambient | In | Imax. g
™~ °C °F | A A o}
% ~ 35 95 50.0 100.0 =
:‘g In ] 40 104 50.0 100.0
— ) 45 | 113 | 50.0 100.0
20 et s 122 427 gs4
0 55 131 1352 703
35 40 45 50 55 60 | |
(95 (104) (113) (122) (131) (140) 60 | 140 [27.3 | 545
F. H3/22
Current derating on = AXD|MMC 3.100 = drives for fc = 8 kHz.
160|! (Ams) AXD|MMC 3.150
140 Imax < T ambient = In | Imax.
120 °C °F A A
100 ™~ 35 95 750 150.0
80 In — 40 | 104 75.0 150.0
60 — ] 45 | 113 75.0 150.0
20 Tambient 50 122 67.9 1356
e ceh 55 131 60.6 1212
(95) (104) (113) (122) (131) (140) 60 | 140 ' 53.1 106.2
F. H3/23
Current derating on = AXD|MMC 3.150 = drives for fc = 8 kHz.
MMC 3.200
I (Arms) Tambient | In | Imax.
200 L T E AT A
150 ] 35 95 1 90.0 180.0
100 In 40 | 104 90.0 180.0
T Tambient 45 | 113 90.0 | 180.0
% corp 50 122 861 1722
55 | 131 1 81.2 162.4
35 40 45 50 55 60
(95) (104) (113) (122) (131) (140) 60 | 140 | 76.2 | 152.4
F. H3/24 | |
Current derating on = MMC 3.200 - drives for fc = 8 kHz. Eéﬁﬂoo,!‘

DDS
HARDWARE

Ref.2307
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Drive for a synchronous/asynchronous motor working as a
spindle

The following graphs show the maximum rms current in continuous S1
(In) and intermittent S6-40% (1S6-40) duty cycles depending on the

switching frequency of the power transistors in a temperature range
between 5 °C (41 °F) and 60 °C (140 °F). See the load duty cycles.

B For a switching frequency fc = 4 kHz

SPD 1.15

| (Arms) T ambient | In |1S6-40

20 °C °F A A
15| 1S6-40 35 95 105 137
10 = 40 104 105 137
5 Tambient 45 1 113 1104 | 13.6
°C (°F) 50 122 | 9.5 | 123

35 40 45 50 55 60 55 | 131 8.4 | 10.9
(95) (104) (113) (122) (131) (140) 60 140 7.3 | 9.5

F. H3/25
Current derating on = SPD 1.15 = drives for fc = 4 kHz.

| (Arms) SPD 1.25
1S6-40 T ambient In | 1S6-40
20 °C °F A A
15 n 35 95 | 16.0 20.8
10 40 | 104 16.0  20.8
5 Tambient = 45 | 113 1 16.0 | 20.8
0 °C (°F) 50 122 151 19.6
35 40 45 50 55 60 55 131 1 14.0 | 18.1
(95) (104) (113) (122) (131) (140) 60 | 140 12.8 16.7
F. H3/26

Current derating on = SPD 1.25 = drives for fc = 4 kHz.

I (Arms) SPD 1.35

25 1S6-40 Tambient | In [1S6-40

20 °C °F A A
15 ,n 35 95 16.0 208
10 40 | 104 16.0| 20.8
5 Tambient 45 113 16.0 20.8
°C (°F) 50 | 122 (151 19.6

35 40 45 50 55 60 55 | 131 14.0 | 18.1

(95)  (104) (113) (122) (131) (140) 60 | 140 12.8 ] 16.7

F. H3/27

Current derating on = SPD 1.35 = drives for fc = 4 kHz.

I (Arms) SPD 2..50

50 T ambient | In  1S6-40

40 /S840 °C °F A A
30 In 35 95 31.0 403
20 40 104  31.0 40.3
Tampient | 45 | 113 131.0 40.3

0 o 50 122 281 366
=% % w0 % & 55 131 261 327
(95) (104) (113) (122) (131) (140) 60 140 22.0 28.6

F. H3/28

Current derating on = SPD 2.50 = drives for fc = 4 kHz.
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I (Arms) SPD 2.75

60 156-40 Tambient | In |156-40

50 °C °F | A A
2 In —~— 35 | 95 420 546
20 T 40 104 | 42.0 54.6
; 45 | 113 1 42.0 54.6

Tambient
2 AT 50 122 382 497
35 40 45 50 55 60 55 | 131 134.3 | 446
(95 (104) (113) (122) (131) (140) 60 | 140 1 30.2 | 39.2
F. H3/29 3
n

Current derating on = SPD 2.75 - drives for fc = 4 kHz.

(/)] 2]
g2
SPD 2.85 x O
1 (Arms) ;rambit:nt In |1S6-40 ‘_:‘_f
70 1S6-40 C F 1A A 3
60 35 | 95 50.0 65.0 >
I
50 In ~ 40 | 104 | 50.0 65.0
2 T Tampient 45 | 113 50.0 | 65.0
°C (°F) 50 122 462 60.0
35 40 45 50 55 60 55 131 1423 55.0
(95 (104) (113 (122) (131) (140) 60 | 140 | 38.3  49.8
F. H3/30
Current derating on = SPD 2.85 - drives for fc = 4 kHz.
I (Arms)
90 SPD 3.100
s S6-40 Tambient | In |156-40
n N °C|°F A A
70 N 35 95 700 910
60 \\ 40 104 70.0 91.0
50 45 | 113 170.0 | 91.0
40 Tambient 50 122 1 60.4 78.6
30 ceh 55 131 502 65.3
35 40 45 50 55 60 60 | 140 ' 39.1  50.8
(95 (104) (113) (122) (131) (140)
F. H3/31
Current derating on = SPD 3.100 - drives for fc = 4 kHz.
SPD 3.150
1 (Arms) T ambient In | 186-40
120 1S6-40 o o F A A
100 In | 35 95 1 90.0 117.0
80 —— 40 | 104 90.0 | 117.0
60 —— _ Tambient 45 | 113 1 90.0 117.0
40 €eh 50 122 81.6 106.1
35 40 45 50 55 60 55 | 131 | 72.8 | 94.6
(95 (104) (113) (122) (131) (140) 60 140 634 824
F. H3/32 I FAGOR
. . AUTOMATION
Current derating on = SPD 3.150 - drives for fc = 4 kHz.
SPD 3.200
Tambient | In |1S6-40 DDS
I (Arms) ° °
160 1S6-40 C °F| A A HARDWARE
140 ~ 35 95 121.0 157.3
T~
120 In N 40 | 104 121.0 157.3
~~—— Tambient 45 113 1121.0 157.3
100 —  ccep | 50 122 110.8 144.1 Ref 2307
(95 (104) (113) (122) (131) (140) 60 140 | 89.1 115.9
F. H3/33

Current derating on = SPD 3.200 - drives for fc = 4 kHz.
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I (Arms) SPD 3.250
250 T ambient In | 1S6-40
200 1S6-40 °C °F A A
150 — 35 | 95 [135.0 175.5
00| n ———1 40 | 104 [135.0 1755
. 45 | 113 [135.0 175.5
% BT 80 122 122.7 1595
O # 0 % & 55 131 109.9 142.9
(95) (104) (113) (122) (131) (140) 60 | 140 96.4 125.3
F. H3/34
Current derating on = SPD 3.250 = drives for fc = 4 kHz.
B For a switching frequency fc = 8 kHz
SPD 1.15
T ambient In  1S6-40
S|/ Ams) C T F A A
15 35 | 95 85  11.1
10 15640 H 40 104 85 111
5 In TT———— Tambient | 45 | 113 85 111
0 ‘C(A 50 122 76 99
35 40 45 50 55 60 5 131 66 8.6
(95) (104) (113) (122) (131) (140) 60 | 140 56 7.3
F. H3/35
Current derating on = SPD 1.15 = drives for fc = 8 kHz.
SPD 1.25
I (Arms) T ambient In | 1S6-40
20 1S6-40 °C °F A A
15 — 35 | 95 13.0 ] 16.9
10 In T 40 104 130 169
5 Tambient 45 | 113130 16.9
°C (°F) 50 122 126 16.4
35 40 45 50 55 60 55 | 131 1.8 15.3
(95) (104) (113) (122) (131) (140) 60 | 140 109 142
F. H3/36
Current derating on = SPD 1.25 - drives for fc = 8 kHz.
SPD 1.35
I (Arms) T ambient In |1S6-40
25 S6-40 °C | °F A A
20| In I - 3 95 18.0 234
15 B \\ 40 | 104 18.0| 23.4
10 " Tambient = 45 | 113 18.0 23.4
5 °C (°F) 50 | 122 16.3 | 21.2
3 40 45 50 55 60 55 | 131 1 14.5] 18.9
(95 (104) (113) (122) (131) (140) 60 140 12.7 | 16.6
F. H3/37
Current derating on = SPD 1.35 = drives for fc = 8 kHz.
I (Arms) SPD 2.50
50 T ambient In |1S6-40
40 S6-40 °C °F A A
30 — 35 | 95 27.0 351
| ——— 40 | 104 | 27.0 35.1
0 Tambient 45 1131 27.0 | 35.1
°C(°F) 50 122 | 24.6 32.0
35 40 45 50 55 60 55 131221 288
(95) (104) (113) (122) (131) (140) 60 | 140 19.6 | 25.4
F. H3/38

Current derating on = SPD 2.50 = drives for fc = 8 kHz.




O 0O O Drives
I (Arms) SPD 2.75
50 T ambient In | 1S6-40
w0l — 1S6-40 H “C°F A A
0" - 35 95 320 416
2 N — 40 104 320 41.6
0 Tambient | 45 | 113320 416
°C (°F) 50 | 122 128.9 | 377
35 40 45 50 55 60 55 | 131 1 25.7 | 33.5
(95 (104) (113) (122) (131) (140) 60 | 140 225 29.2
F. H3/39 3
Current derating on = SPD 2.75 - drives for fc = 8 kHz. .
[/, ]
g2
1 (Arms) SPD 2.85 g %
50 1S6-40 T ambient | In |1S6-40 3
20 ! E—— °C °F A A 3
20 —~— 35 95 37.0 48.1 =
20 40 | 104 | 37.0  48.1
0 Tambint | 45 | 113 37.0  48.1
°C (°F) 50 | 122 34.0  44.2
35 40 45 50 55 60 55 131 31.0 403
(95 (104) (113) (122) (131) (140) 60 | 140 27.9 36.3
F. H3/40
Current derating on = SPD 2.85 = drives for fc = 8 kHz.
I (Arms) SPD 3.100
80 1S6-40 Tambient | In |1S6-40
70 °Cl°F A A
60 —in ™~ 35 | 95 56.0 | 72.8
50 e 40 104 56.0 728
40 S~ |Tambient | 45 | 113 [ 56.0 7238
30 ~. C(A 50 | 122 1 48.2 62.7
35 40 45 5 55 60 55 | 131 1 40.0 521
(95 (104) (113 (122) (131) (140) 60 140 | 315 40.9
F. H3/41
Current derating on = SPD 3.100 - drives for fc = 8 kHz.
SPD 3.150
I (Arms) T ambient In | 1S6-40
120 °C °F | A A
100 1S6-40 35 | 95 70.0 | 91.0
ol 40 104 70.0 91.0
T—
60 — i~ Tambient | 45 | 113 | 70.0 | 91.0
%0 T °C(°F) 50 | 122 62.8 | 81.6
35 40 45 50 55 60 55 | 131 [55.3 719
(95) (104) (113 (122) (131) (140) 60 140 | 474 617
F. H3/42
FAGOR
Current derating on = SPD 3.150 = drives for fc = 8 kHz. AUTOMATION
SPD 3.200
I (Ams) Tambient | In [IS6-40 DDS
140 S6-40 °C °F A A HARDWARE
120 35 | 95 1 97.0 126.1
00l B 40 | 104 97.0 126.1
: T m E BRI
<™ e Ref.2307
O % W % 55 131 79.0 102.7 6f.230
(95 (104) (113) (122) (131) (140) 60 | 140 | 69.5 | 90.4
F. H3/43

Current derating on = SPD 3.200 - drives for fc = 8 kHz.
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85.9 111.7
74.3| 96.6
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95

SPD 3.250
T ambient
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40
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Tambient
“C(F)

60

anNo

OPACT +

Apeay OSIN

XX SdX sniels

1959y J0413

3|qeus paads walsAs

JOALP 1D] g

4

\J

50 55

%5
(104) (113) (122) (131) (140)

1S6-40
In
35 40
(95)

1 (Arms)

250
200
150
100
50
0

Current derating on = SPD 3.250 - drives for fc

Block diagram

F. H3/44
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AXD|SPD modular drives. Block diagram.

F. H3/45

Ref.2307
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Connectors
Layout
AXD|SPD 1.08 | 1.15

These drives have the following connectors:

- =
= = 1
I WARNING. AC touch current greater = ‘ — IV
R © é than 3.5 mA. Install a ground wire with 3
asection of atleast 10 mm? (Cu) or 16 [
mm? (Al). "
v ] - 2
2 o RESET button z 5
2 28 W ° &
< X3 E
a - =
oo
oo et
7o) ee| X1 AsT & || ©
oo AS2 o X7
P L=
| S98 . . GND| || o
= 059 ODE ODE H
690 4 4 DRIVE
{ ) D SELECT ~ SELECT E'S\léglég o
stz si1 =@z Z®@z| ENABLE| || *
& = O vy AN DR o
||
i am out BHE ;
= o ol Oml i o X2
- _ 3
- st ’ x6 [+ xe ol o
BN =R o 1 ovill o
S El e 51 @
- % DRVE Z IN 1 +24Vdc O
[ e SERCOS CAN
gkl o 1[1x2
SL2 - il ) BOOT button.
- % il Software update & SERCOS|CAN
il transmission speed selection.
- H 2o
o= ol
@7 (] E ©
T . o B N
Flyer |y
FAGOR =) -
o 2 \ > /
| © I
AN S/
J_ JU - —
F. H3/46
AXD|SPD 1.08|1.15 modular drives. Connectors.
. FAGOR
1. Power connector for motor connection. AUTOMATION
2. Power DC BUS that feeds the drives from the power supply through metal plates.
X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals.
X3. Connector with three possible uses: DDS
* as output of the encoder simulator. HARDWARE

« as input of the direct feedback for the position loop.
* as gap control on AXD models.
X4. Connector for motor feedback connection (encoder).
X5. Connector for RS-232 serial line connection.
X6. SERCOS Il or CAN interface connector.
X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.

Ref.2307
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AXD|SPD 1.25

These drives have the following connectors:

°0d] . @
= ‘ @ﬁj — {} 1
i WARNING. AC touch current greater = = ‘ |
> © @ than 3.5 mA. Install a ground wire with ‘ S
a section of at least 10 mm? (Cu) or 16 A
mm2 (A|). RESET button j
3 : | "o :
- 3 o = W
0 2 = 580 |
"'>J = w X3 |5co
= = =N 050
z O 2
g ©
© [ N J -
O [ N L
= os| X1 Ast ol 7 'y
L] AS2 @) ‘
DISPLAY I GND O
{ ° DRIVE[| |
ENABLE
X1 @ BOOT button. SPEED| ||| &
Stz st Software update & SERCOS|CAN ENABLE
= e (o>— . ; 3 o
| B X5 transmission speed selection. DR. |
| OK. ol ]| || X2
|| H
S= 0O) QEEECT 4 QEEECT
E E - W7, @ ©
i ® Sl2@®| H
i X7 EASAS OVH|| O
= (e R ouT E 45» +24Vdc O
% | | e ° O) HE
W= Bl o 1|[%2 = X6 |e]°
=] Lo u 1
stz | o FR
| — IN 1
||
= A\ @ CAN
Ee) @]
DANGER = L'R
A e | H ﬂm Og
N\
B \
F@@ _
2 ° /
I I
Ju_ U h g
~— —
F. H3/47
AXD|SPD 1.25 modular drives. Connectors.
1.  Power connector for motor connection.
FAGOR 2. Power DC BUS that feeds the drives from the power supply through metal plates.
AUTOMATION X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals.
X3. Connector with three possible uses:
« as output of the encoder simulator.
DDS » as input of the direct feedback for the position loop.
HARDWARE * as gap control on AXD models.
X4. Connector for motor feedback connection (encoder).
X5. Connector for RS-232 serial line connection.
X6. SERCOS Il or CAN interface connector.
Ref.2307

X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Siot for the cards 16DI-8DO and 8DI-16DO.
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AXD|SPD 1.35

These drives have the following connectors:

uvw ]
/@7 ] —h M5 ':@ U VfW “Z\
= P 0 1
T 1 |
/N @L WARNING. AC touch current greater than = L=
T © 3.5mA. Install a ground wire with a section
of at least 10 mm2 (Cu) or 16 mm? (Al). RESET button 3
) © -
= — @)
=y @ 1 | \ N w
O w 2
E 950 2 =
w 0%6 g O
= X3 ° S ° (] ©
2 2 3
o
X =
oo X1
o0
® e
o)l
AS1
s { AS2 3"7
{ X1 GND|||| ©
sL2  sL1 LS BOOT button. DRIVE( |
= () Software update & SERCOS|CAN  ENABLE
|| | P . O
== X5 transmission speed selection. ENABLE
=§s ~ NODE NODE DRﬁ‘| ° X2
=l = N\ 4 SELECT 4 SELECT OK.? HI| ©
= E i) NV, SN @
: s ol @z o @ o
a [ asf X7 2@ ® ’,@\\ o |
—ISL1 |, ! oVl o
] orive | © ouT HE
o O 5 (o) oif +24Vdc ||| ©
] =] ENABLE o { b m 3
[ DR & X2 —
[ - o.Kil ° B
Y = o 1
[ +24vde ||| o
i | —
[ |
E = | SERCOS
DANGER
A s | | .
]
e
[P
2 “ °
N\ @ J \
~—
J U
F. H3/48
AXD|SPD 1.35 modular drives. Connectors.
. FAGOR
1.  Power connector for motor connection. AUTOMATION
2. Power DC BUS that feeds the drives from the power supply through metal plates.
X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals.
X3. Connector with three possible uses: DDS
* as output of the encoder simulator. HARDWARE

* as input of the direct feedback for the position loop.
* as gap control on AXD models.
X4. Connector for motor feedback connection (encoder).
X5. Connector for RS-232 serial line connection.
X6. SERCOS Il or CAN interface connector.
X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO. |

Ref.2307
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DRIVES

Modular Drives

FAGOR

AUTOMATION

HARDWARE

Ref.2307
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AXD|SPD 2.50 | 2.75, SPD 2.85

These drives have the following connectors:

] M5 ] ]
VW — uvw g
\
WARNING. AC touch current greater ‘
— than 3.5 mA. Install a ground wire with a RESET button
section of at least 10 mm? (Cu) or 16 | o
mm? (Al).
W O
—
=
o e}
g (o}
=~ 393
a X3 | [5eo
OOO
NODE
4 SELECT
GG ~ -
S i RS ot
398 out OiE N X7
095 o DHE °,
828 X6 4. X6
5296 DHE
SLi sL1 ©o0 o 1 GND o
= =g — i
E ol e B e
= % SERCOS CAN SPEED o
5| = ®) ENABLE
- o
~SL1 Okl X2
B | RIE BOOT button. ok sl |||
==y Software update & SERCOS|CAN ol o
e | e 0 issi i
=N = : transmission speed selection. ovil o
_ B || o f| X2 +24Vdc ||| ©
su[ e
] ov | o
] +24vde || ©
=
A
] Fose
=) @ ©

@ LT

mem | Al 5 )
DISCHARGE TIME>4Min /| / = \
/ ; \
I + |
z e
e o | /

N N W

N y

L1 U o

F. H3/49
AXDI|SPD 2.50]2.75, SPD 2.85 modular drives. Connectors.
1.  Power connector for motor connection.
2. Power DC BUS that feeds the drives from the power supply through metal plates.
X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals.
X3. Connector with three possible uses:
« as output of the encoder simulator.
« as input of the direct feedback for the position loop.
* as gap control on AXD models.
X4. Connector for motor feedback connection (encoder).
X5. Connector for RS-232 serial line connection.
X6. SERCOS Il or CAN interface connector.
X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.



AXD|SPD 3.100 | 3.150
These drives have the following connectors:

U VW
© 0|0
11 2.0 Do 3
= | o ] se| x1 X
[N ]
i 0@ @ ©O
W BOOT button.
—
2 C )¢ . N Software updgte & SERCOS|QAN 7@
e) ¢ )¢ )¢ D transmission speed selection. -
5 (@ ) C D Lo2
]
= | : * ) =[o X4 | o @ ¢
AS1 X7 S09 > =
a C C C D | AS2 o 050 ¥ O
C = D& D ogo (=] I=
@ A TD)([In D _g
G D ) GND| || © 2
Cams—)(C T( T ) DRIVET]
ENABLE| | | ©
(@A TN D)[(@ W) SPEED o
@ DIC JIC ) ENABLE
@ ) ) (@) — DR % o
@ T DC_ LTI OMl o xz
@ DIC JIC D [
C (C )[4 D) @ ©
C T ) . J)(C /) oV i o
@ A% DIC TT)(C 7 1) +24Vdc o
@ AN JIC D)(C A )}
@ S J)(C D) D
@ JIC JIC D 4 NODE 4 NODE
@ e ) E )} SELECT SELECT
\\\ I ,//
o= -0 o co
L @ ’/, \ \\\
ouT
ENGOR] @ 2 FAGOR @
|
o
.0 a
—— RESET button ©|
WARNING. AC touch current greater than 3.5 mA.
Install a ground wire with a section of at least 10 mm? (Cu)
or 16 mm? (Al).
F. H3/50
AXDI|SPD 3.100|3.150 modular drives. Connectors. FAGOR

. AUTOMATION
1. Power connector for motor connection.

2. Power DC BUS that can supply power to the modular drives through metal plates.

X1. Connector that may be used to establish communication between modules through the internal bus.

X2. Connector for the basic control signals.

X3. Connector with three possible uses: DDS
* as output of the encoder simulator. HARDWARE
* as input of the direct feedback for the position loop.
* as gap control on AXD models.

X4. Connector for motor feedback connection (encoder).

X5. Connector for RS-232 serial line connection.

X6. SERCOS Il or CAN interface connector.

X7. Connector for external acknowledgment of the status of the safety relay.

SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.

SL2. Slot for the cards 16DI-8DO and 8DI-16DO. |

Ref.2307
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DRIVES

Modular Drives

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307
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SPD 3.200 | 3.250
These drives have the following connectors:

Vo)
©
olo]o —
U vV | W oo 090
=) [ N ] ©50
=iy %@@ [ 0 o3| x1 X3 |t
= } | H : : °©
A Vo)
o ©
BOOT button. _
C ) ) D Software update & SERCOS|CAN | =/
( D) ) D transmission speed selection. | (Jo9
C I I D 900
(e}
C I C D Xa 98¢
C I C D H| o 690
AS1 X7 0%o
C IC )C ) AS2 o 0S5
¢ B —) D
¢ DI LT OC S D)
@@= (1 ) ) GND||| ©
= I Ao DRIVET]
(@i E YEIIZ—O) ENABLE| || ©
SPEED| | | o
@ I T ) ENABLE
— ) )@ ) DR, ¢ ©
(I mEm ) ) @ ) O'KJ'I H| o X2
@ I )C ) ol o
@ D )@ i) il 5
C ) @ ) COD) 0VvH
c— @I ) NIl +24vdc |||| O
C & @ )C 77—
¢ el (WMIRY ) oz D NODE NODE
& | =i | D) 4 SELECT ‘: SELECT
¢ YT E D QW M
i PV o2 @z
[N N
5 ©| out
@ 2 FAGGER @ o
IN
J\ SERCOS
1 |

U Vv w

=

ABIEOR T &

|

WARNING. AC touch current greater than 3.5 mA.
Install a ground wire with a section of at least 10 mm? (Cu)
or 16 mm? (Al).

‘ - M @%%RESET button (6]
! O |

F. H3/51

SPD 3.200]3.250 modular drives. Connectors.

1.
2,

X1.
X2.
X3.

X4.
X5.
X6.
X7.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.

Power connector for motor connection.

Power DC BUS that can supply power to the modular drives through metal plates.
Connector that may be used to establish communication between modules through the internal bus.
Connector for the basic control signals.

Connector with three possible uses:

« as output of the encoder simulator.

« as input of the direct feedback for the position loop.

* as gap control on AXD models.

Connector for motor feedback connection (encoder).

Connector for RS-232 serial line connection.

SERCOS Il or CAN interface connector.

Connector for external acknowledgment of the status of the safety relay.



MMC 1.08 | 1.15
These drives have the following connectors:

O Ve
A 0 @]_rs
= = ©,0
X3 | 35 = el
- © G ©o0°
w RESET button
=
= © © 3
O]
= W :
5 pal— 2 g
= =] gz
5 WARNING. AC touch current greater than AST o ¥ o
s 3.5 mA. Install a ground wire with a section AS2 o X7 05
— of at least 10 mm? (Cu) or 16 mm? (Al). - 32
8
GND||| o =
CP DRIVE[]|| o
ENABLE
smas BOOT button. SPEED| || o
Software update & SERCOS|CAN ENABLE
{ transmission speed selection DR'ﬁ’l © X2
. O-M Ul o
s su Possibilities: ol o
—_ X5. Serial line RS-232 + (X6.SERCOS? or X6.CAN®) |
SN= or X6. Serial line RS-232/RS-422° -without X5- oOvVH|©
=, +24Vdc || | ©
| NODE (b) NODE (c) NODE
% % 4 SELECT 4 SELECT 4 SELECT
=l =] R s, M7y, WM,
b ] ol= Zlo ol | P ol Zl»
ol S RE B IS s 5 X1
I oo (5] out HE
] DRIVE
2l o S o
% 0% Z X2 XG o 12 XG
=] o o DHY 9
: w1 ©
SL2 Lo)|
” SERCOS CAN RS422
- | l‘%
Y T J|EE  Od
| / \
| + |
e-
2 \ /
, |
J JU h -
~— —
F. H3/52
MMC 1.08|1.15 modular drives. Connectors.
1.  Power connector for motor connection.
2. Power DC BUS that feeds the drives from the power supply through metal plates.
X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals. FAGOR
X3. Connector with two possible uses: AUTOMATION
« as output of the encoder simulator.
« as input of the direct feedback for the position loop.
X4. Connector for motor feedback connection (encoder).
X5. Connector for RS-232 serial line connection. DDS
X6. Possible connectors that may be located in this position: HARDWARE
+ SERCOS 12 or CAN® interface connector (always with X5).
* Connector for RS-232/RS-422 € serial line connection (never with X5).
X7. Connector for external acknowledgment of the status of the safety relay. Ref.2307

SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.
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DRIVES

Modular Drives

FAGOR

AUTOMATION

HARDWARE

Ref.2307
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MMC 1.25

These drives have the following connectors:

©
Jr o JU

A9 o NS &,
= = (— — Q J\
d % |E SNB —
. © 0go I
w @ RESET button i
=Y LY
X3 =
a
0 K*2 Y
= ~ _
6 T
= 258
X ®) 6°0 WARNING. AC touch current greater than
e 030 3.5 mA. Install a ground wire with a section
of at least 10 mm? (Cu) or 16 mm? (Al).
X5
o
oo B o ‘
j i@ SR I BOOT button. ast 3 X7
® 0L, Software update & SERCOS|CAN
transmission speed selection.
X1 GND| ||| ©
sL2 Possibilities: DRIVE[] | o
o X5. Serial line RS-232 + (X6.SERCOS? or X6.CANP) EgléEBlE-E
— or X6. Serial line RS-232/RS-422° -without X5 ENABLE! || ©
= b DR, of ||| ©
- e 4 glE(EE(ET ol 4 g‘E?EDcET el 4 ,S\IE(EEDCET O-MI o X2
= e M7, sV, M, i
i b 8 X7 o2 @z ol @] 2®z|e Dl o
— — I [N TN L
= e s our [o]]5 ® ovil©
H e B (o) Mg ] +24vde ||| o
s:z B 2 X6 [=]2 X6 X6
L e 9
- B O] EE ©
% \
E | | SERCOS CAN
| -
e e o @ L@
il | ©
/
© +
e
2 -
\ °
\

F. H3/53

MMC 1.25 modular drive. Connectors.

1. Power connector for motor connection.
2. Power DC BUS that feeds the drives from the power supply through metal plates.
X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals.
X3. Connector with two possible uses:
* as output of the encoder simulator.
* as input of the direct feedback for the position loop.
X4. Connector for motor feedback connection (encoder).
X5. Connector for RS-232 serial line connection.
X6. Possible connectors that may be located in this position:
« SERCOS 112 or CAN ? interface connector (always with X5).
« Connector for RS-232/RS-422 © serial line connection (never with X5).
X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.



MMC 1.35

These drives have the following connectors:

uvw vV w o
 — (e} o ] 1
== = X3 909 —
°g9 | =
. :
— O
O RESET button
; 52 (8
o — = ]
a
S O LW
z o n 2
= 0%o w 2
z ogo > é
= | Q 3e8 Z O
8a8 = 5% se WARNING. AC touch current greater than 05
) 5% X1 (22 3.5 mA. Install a ground wire with a section 3
B @ LI of at least 10 mm? (Cu) or 16 mm? (Al). ‘ED
O L=
X6 @
ie ol
i BOOT button, AS? 3 X7
% E BRPLAY I Software update & SERCOS|CAN
= transmission speed selection.
{ 15 GND|||[ ©
i il DRIVE(]
s sia x1 P053|b||.|t|e§. . ENABLE o
e X5. Serial line RS-232 + (X6.SERCOS? or X6.CAN®)  SPEED|||| o
)| or X6. Serial line RS-232/RS-422° -without X5- ENABLE
=h= () (b) (© DR 3117 (X2
a C
== L S T W . SRS OKs o
% % s, Ny A
= olf®tle  o|T®Z|e olf®%|e Do
= A3 X7 AN TS ) O
i SL1 ovHl| o
- ano (7o) out HE ©
| | e (o) 4 +24vdc ||| o
] (| SPEED ||| o 3
b{E = EEQiLaT °{|Ix2 X6 jo. ]2 X6
v I R (o) EHE
stz | s v [ ©
| —
el A SERCOS CAN
HE 424
— g8 =
B ]
g@@%ﬁmmnw /L ©@
| .
| 2 o-
, 2 \ >
|

/

J JU _—

F. H3/54
MMC 1.35 modular drive. Connectors.

1. Power connector for motor connection.
2. Power DC BUS that feeds the drives from the power supply through metal plates. FAGOR
X1. Connector that may be used to establish communication between modules through the internal bus. AUTOMATION
X2. Connector for the basic control signals.
X3. Connector with two possible uses:
« as output of the encoder simulator.
« as input of the direct feedback for the position loop. DDS
X4. Connector for motor feedback connection (encoder). HARDWARE
X5. Connector for RS-232 serial line connection.
X6. Possible connectors that may be located in this position:
« SERCOS 112 or CAN ? interface connector (always with X5). Ref.2307
* Connector for RS-232/RS-422 € serial line connection (never with X5).
X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.
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MMC

2,50 | 2.75

These drives have the following connectors:

uvw uvw

I=sll] = EI= NN

o
|

00000
00000

I
00000

RESET button
O
el v

WARNING. AC touch current
greater than 3.5 mA.

Install a ground wire with a
section of at least 10 mm? (Cu)
or 16 mm? (Al).

e )
o

Ay
®

00000000
000000000
000000000

POSITIONING DRIVE ‘
O

O

¥

]
BOOT button. [
Software update & SERCOS|CAN X1 E
SRR transmission speed selection.
[
Possibilities: | ]
X5. Serial line RS-232 + (X6.SERCOS® orX6.CANb)
sL2_sL1 or X6. Serial line RS-232/RS-422° -without X5- =]
=1| = Hl o
— i (a) NODE (b) NODE (c) NODE ﬁé} 1l © X7
— % 4 SELECT 4 SELECT 4 SELECT L
| % \\\I/,’ \\\II,’ \\\I/,’
; = o :/ \: © o :/Q: © o :,®\: © ool
— SL1 . 11\ 1 1\ I
oy | 2l o 5 SR o
| w s o o3 1 SPEED| || o
= | X6 [+ X6 X6 ENABLE
=l = E-AR o ol 9 2% 3| x2
g d| ol x2 0 gl o
SL2 E i IN @l 1 © ollo
E % +24vde || o ovil o
= E +24Vdc [}
ol o ©

z
/\ DANGER [l
A HIGH VOLTAGE

DISCHARGE TIME>4Min

2

F. H3/55
MMC 2.50|2.75 modular drives. Connectors.
1. Power connector for motor connection.
2.  Power DC BUS that feeds the drives from the power supply through metal plates.
X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals.
X3. Connector with two possible uses:
* as output of the encoder simulator.
* as input of the direct feedback for the position loop.
X4. Connector for motor feedback connection (encoder).
X5. Connector for RS-232 serial line connection.
X6. Possible connectors that may be located in this position:
« SERCOS 112 or CAN? interface connector (always with X5).
« Connector for RS-232/RS-422 € serial line connection (never with X5).
X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.



MMC 3.100 | 3.150

These drives have the following connectors:

U \ W
©0l0|0 AstT [ °
] D3 AS2 o) X7
% H = = 6 H @
| A ® 6 @ GND: O
DRIVE[]|| o
w ENABLE
xa > SPEED||| o 3
a ( I I D ENABLE
9} C I ) ) o ]
% @ D)I(@ J(C ) BRCTI o xz
g ( ))l(@ J(C ) [ [75) g
x4 o) ( ) J( D S © "g =
& C ) I ) ovil o o a
@ JEeE= D& ) () E
@ DL )| ¢ BB ESNTN ) +24Vdc © =
@Al ))I(@ MO NN _8
@ IHINNRN ))I(@ M AN} >
e = D BOOT button. Software update &
@ ) ) D SERCOS|CAN transmission speed selection.
X1l @ ))I(@ JC ) TRTITI P
S = @ ) ) C IO M
T > - D X5. Serial line RS-232 +
= C I ) D) (X6.SERCOS? or X6.CANb) or
ESL1 C LI )(C ) ) X6 Seria| |ine RS_232/RS_4220 ‘WithOUt X5
- ( I ))[(@ T )
@ E @ AN ) T Z ) (a) NODE (b) NODE (c) NODE
= C ) yianin) (hr=zad D 4 SELECT 4 SELECT 4 SELECT
= ¢ ) I ) S - :‘é’: - M -
SL2 C ) C—— ) ° :,?5 MRS O :’/®|\‘:
I o 5 out g i ©
(L= B el o E 1
AFE] X6 [o:x6 [ X6
‘ o o |1 9
N ? R
) 2 e SERCOS
|
Ul VIw
© 0|0
90 0
FL 1 = = H
- RESET button @
el Lo ]
WARNING. AC touch current greater than 3.5 mA. Install a ground
wire with a section of at least 10 mm? (Cu) or 16 mm? (Al).
F. H3/56
MMC 3.100 | 3.150 modular drives. Connectors.
1. Power connector for motor connection. FAGOR
2. Power DC BUS that feeds the drives from the power supply through metal plates. AUTOMATION
X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals.
X3. Connector with two possible uses:
« as output of the encoder simulator. DDS
« as input of the direct feedback for the position loop. HARDWARE

X4. Connector for motor feedback connection (encoder).

X5. Connector for RS-232 serial line connection.

X6. Possible connectors that may be located in this position:
« SERCOS 112 or CAN ? interface connector (always with X5). Ref.2307
 Connector for RS-232/RS-422 ¢ serial line connection (never with X5).

X7. Connector for external acknowledgment of the status of the safety relay.

SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.

SL2. Slot for the cards 16DI-8DO and 8DI-16DO. |
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MMC 3.200 | 3.250

These drives have the following connectors:

O]0O |0 AsT ¥ [1]° ‘
4 u Vw2 AS2 o) X7
e D0 ] O
il H_
GND|||| ©
®0 ® DRIVE]
@ ENABLE| | | ©
w SPEED||| o
3 ENABLE
a ( ) )] D o
I} DR, & X2
2 ( I ) D O-MI o
5 C ) ) ) H
= ¢ C ) D Dl o
“
) C ) ) ) Hl o
= C I ) ) ov
C B N —) ) +24Vdc ||| ©
C 22 (11 ) - )
&= DAL ) NN
= O T AT BOOT button. Software update &
& ) )@ NN =) SERCOS|CAN transmission speed selection.
@ ) CE ) T
w s [Cee————) T ) POSS'—W-
= (aImE ) )CT ) X5. Serial line RS-232 +
[
i = @ ( ( ) (X6.SERCOS? or X6.CANb) or
SL1 . X Z X6. Serial line RS-232/RS-422° -without X5-
= C ) @ ) C I
c— @I ) ) (a) NODE (b) NODE (©) NODE
C AN DI )C 7 ) 4 SELECT 4 SELECT 4  SELECT
@ )@ ) Oz ) NI G 7,
— olE@ | o E@:— © o=@ Z|x
SL C ( ) ) "/@\\\ AL 3@\\
C D) C————) )
our | |5 0
(o 44 |
3
@ X6 [+f. X6 X6
- 0
‘ IN i ©
FASER @ 2 FAGOR @ SERCOS CAN RS422
] ®

{ M @—%RE ET button @
N

WARNING. AC touch current greater than 3.5 mA. Install a ground 3
AAA wire with a section of at least 10 mm? (Cu) or 16 mm? (Al). S

NS T

F. H3/57

MMC 3.200 | 3.250 modular drives. Connectors.

1.
2.

Xx1.
X2.
X3.

X4.
X5.

X7.

Power connector for motor connection.

Power DC BUS that feeds the drives from the power supply through metal plates.
Connector that may be used to establish communication between modules through the internal bus.
Connector for the basic control signals.

Connector with two possible uses:

« as output of the encoder simulator.

« as input of the direct feedback for the position loop.

Connector for motor feedback connection (encoder).

Connector for RS-232 serial line connection.

Possible connectors that may be located in this position:

« SERCOS 112 or CAN ? interface connector (always with X5).

* Connector for RS-232/RS-422 © serial line connection (never with X5).
Connector for external acknowledgment of the status of the safety relay.

SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.



Other elements

Besides the various connectors, the front panel of the drive has other
elements that are mentioned next.

Fuse
A The fuse on the front panel of each modular drive is a’ 2.5 A (F) / 250 V
250v) (fast)’ fuse and it is used to protect the internal control circuits.
2,5A(F)

=

Status display

E— The seven-segment status display shows the information on the drive

’ ’ STATUS status or the corresponding code when an error or warning occurs. See n 9
’_’ DISPLAY section 3.3 TURNING A DRIVE ON at the end of this chapter. It can 5 2
—_— also display the transmission speed when setting it both with SERCOS || x o
or CAN interface. ‘_g

©

o

=
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Function

A

A\

A\

Power connector

The power connectors located on top of each drive are used to connect
the motor.

The ground connection of the cable shields in made from the vertical plate
next to the connectors.

The power bus input is located at the bottom of the modules and under
the screwed-on lid. The drive needs 456-800 Vdc which can vary
depending on the mains voltage and the load. The power supply module
is in charge supplying this voltage.

Two plates are supplied with each module for this connection and another
one for connecting the chassis with each other.

The following table shows the values for gap, tightening torque, pole
sections (wire entry holes) and other data regarding these screw-on
connectors according to drive model:

T. H3/7 Terminals of the power connector. Technical data.

AXD|SPD|MMC 1.08  1.25 | 1.35 2.50 3.100 3.200
1.15 2.75 3.150 3.250
2.85

Connector data
Gap (mm) 762 762 10.16 10.16 - -

Min./max. tightening
torque (N'm) 0.5/0.6 0.7/0.8/1.2/1.5 1.7/1.8  6/8 15/20

Screw thread M3 M3 M4 M4 M6 M8

Min./max. section (mm?) 0.2/4 | 0.2/6 | 0.75/6 0.75/16 16/50 35/95
Rated current In (A) 20 41 41 76 150 232

Connection data

Length to strip (mm) 7 10 12 12 24 27

WARNING. When connecting the drive with its corresponding motor
connect terminal U of the drive with the terminal corresponding to the U
phase of the motor. Proceed the same way to connect the terminals V-V,
W-W and PE-PE. If they are not connected like this, it could perform
poorly. The cable must have a metallic shield that must be connected to
the ground terminal of the drive and to that of the motor in order to comply
with CE marking.

WARNING. Observe that before handling these terminals, you must
proceed as indicated and in the following order:

B Disconnect the mains voltage at the electrical cabinet.

B Wait a few minutes before handling these terminals.

The power supply needs time to decrease the voltage of the power bus
down to safe values (< 60 Vdc). The green indicator DC BUS ON being
turned OFF does not mean that the power bus may be handled or
manipulated. The discharge time depends on the number of elements
connected and it is about 4 minutes.

WARNING. Please note that the STO (Safe Torque Off) SAFETY
FUNCTION does not imply an electrical power off. There is still voltage at
the DC BUS. Ignoring this warning may cause electric shock.



X1 connector

This connector may be used to connect the modules to each other
through the internal bus communicating the elements of the DDS system
with each other.

F. H3/58
X1 connector. Internal bus.

All the modules powered with the same power supply must be connected
to this bus and this condition is must to run it.

Together with each module, a connector and a ribbon cable are supplied
for this connection.

WARNING.
This bus must never be disconnected while the system is running.

X2 connector

8-pin connector of the modular drive.

GIND o‘ 1 12 — T\ GND
LpAveR | TH ‘ ORIVE ENABLE
e || o T}J‘- | SPEED ENABLE
B 3l i ‘=@ [ 5 1 | : ORIVE 0K
Ik e+
[ ol g 4'—1'% 0 Vdc
. — J +24 Vdc
F. H3/59

X2 connector. Control.
When the control circuit is supplied with 24 Vdc (pins 7 and 8) the drive
runs an internal test.

If the module is ok, it closes the module status Drive OK contacts (pins 4
and 5). This contact stays closed while the modular drive is supplied with
24 VVdc and it runs properly.

To govern a motor, the drives also needs energy at the power bus.

The maximum internal consumption of the + 24 Vdc supply inputis 2 A
(for the bigger drives).

A 2.5 A fuse protects the internal circuits.

With the “Drive Enable” and “Speed Enable” inputs (pins 2 and 3) together
with the velocity command, it is possible to govern the motor. The
consumption of these control signals is between 4.5 mA and 7 mA.
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The following table shows the values for gap, tightening torque, sections
and other data of the plug-in connector for X2.

T. H3/8 Pins of aerial plug-in connector X2. Technical data.

AXD|SPD|MMC 10| 20 3.0
% Connector data
E@ g Nr of poles 8 8 8
Q § Gap (mm) 5 5 5
© é Min./max. tightening torque (N-m) 0.5/0.6 0.5/0.6 0.5/0.6
3 : O |7 Screw thread M3 M3 M3
© & Min./max. section (mm?) 0.2/2.5 0.2/2.5 0.2/2.5
g 3 M= % ﬁ Rated current In (A) 12 12 12
E 5 © 11 Connection data
a g o Length to strip (mm) ‘ 7 ‘ 7 7
©
§ The description of the pins of this connector is:

T. H3/9 Signals at the pins of connector X2 of the modular drive.

1 GND Reference 0 V for control signals
2 Drive Enable Control signals | Drive current enable (24 Vdc)

3 Speed Enable Drive speed enable (24 Vdc)

4 |Drive OK Contact indicating module status

5 Drive OK (it opens in case of failure). Limit 1 A at 24 Vdc.

6 Chassis Chassis connection.

7 0Vdc (IN) Supply input Reference 0 V

o avio(ny SNl Postve votege o

SPEED ENABLE AND DRIVE ENABLE

Normal operating mode

1 Activate the Drive Enable and Speed Enable inputs = 24 Vdc = in the
desired order. Before activating, the Soft Start process ( smoothly
reaching the power bus voltage ) must be over. The motor will have
torque only when Drive Enable is active and there is voltage at the
power bus. The motor speed will be controlled with a command when
the Speed Enable function is active.

I EEEEEEEEEEE——

INFORMATION. Activating the Drive Enable function requires to be

requested by the system in three different ways. They are: Electrical

signal at connector X2, variable BV7 (F00203), and variable DRENA of

the PLC when using the SERCOS Il or CAN interface. It could be

deactivated through any of them. Only via connector X2 is certified. See
FAGOR 9. FUNCTIONAL SAFETY.

AUTOMATION

2 The motor will respond to all analog command variations only while
both inputs (Drive Enable and Speed Enable) are at 24 Vdc. If any of
them is deactivated, the following will happen. See the operation

DDS modes in fig. F. H3/60.

HARDWARE
Deactivation of the Drive Enable input

The Drive Enable input lets the current circulate through the motor stator
Ref.2307 windings. When it is powered with 24 VVdc the current is enabled and the
' drive can work.

If the Drive Enable input drops to 0 Vdc (no voltage), the power circuit is
off and the motor will have not torque, hence not being governed and will
turn freely until it stops by friction.
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Deactivation of the Speed Enable input

When the Speed Enable input is set to 0 Vdc, the internal velocity
command follows the stop ramp set by parameter and:

W Situation 1. The torque is kept active by braking the motor. When it
stops, variable SV5 (S00331) is activated. The motor has stopped in a
time period shorter than the one indicated by parameter GP3
(FO0702). The torque is canceled and the rotor is free.

B Situation 2. The torque is kept active by braking the motor. When it
stops, variable SV5 (S00331) is activated. The motor does not stop in
a time period set by parameter GP3 (FO0702). The motor stops when
its kinetic energy runs out.

A
N
%]
< open contact open contact
@
2 |
close contact lose contac] close contact
time
% GP3
S5
4 5
2o |
SIS »
=} .
RS time
wg
o€
5
oo »
@&
o
%- S time
o E
o E
>3 N
time
No tor, —_—
N = § ue Proper braking < GP3
= o)
T ¢ L7 »
Ed| . .
55 £ time
ca
o9 g
20 v .
Sl 83 Braking time <[GP3
E51 38 I— -
S5 S
EE 3 ) time
SE| €98
@ £0
@ T =i
[$) E <3
£§ >
time
Wi Trigger Error-4
—l ]
-} No torqy, S~ tor,
z 3 8 T—que \‘Iﬂae No torgye
24 €8 — >
3] c Braking time > GP. time
IS £
ES ¢
2% w¥
€58 8
ES @8 »
S b=} .
4 g 2 a / time
& € 58
3% £2
©
S f= »
L time

Operating modes of functions Drive Enable and Speed Enable.

NOTE. Also see in chapter 2 (X2 CONNECTOR, pin 5 on PS power
supplies), (X2 CONNECTOR, pin 5 on XPS power supplies) or (X6
CONNECTOR, pin 5 on RPS power supplies) corresponding to the
System Speed Enable input and its effect on the Speed Enable inputs of
modular drives.

See also the internal parameter GP3 (F00702) and the internal variable
SV5 (S00331) in chapter 13 of the 'man_dds_soft.pdf’ manual that is
supplied with this one.

WARNING. AXD/SPD drives (see EC-DECLARATION OF CONFORMITY
section) have the Drive Enable input as one channel of STO (Safe Torque
OFF) safety function (PL d or SIL 2). Main contactor - KM1 may be used
for another channel. See 9. FUNCTIONAL SAFETY in this manual.

WARNING. In case of mains failure, the control circuit and its signals
must maintain their 24 VVdc while the motors are braking.

On modular drives, the 24 Vdc needed to activate the Drive Enable must
be obtained from a power supply that maintains its rated value during that
period of time. The PS-25B4 power supply, the APS-24 auxiliary power
supply and the regenerative XPS and RPS power supplies meet this
condition.

—
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X3 connector

This connector of the modular drive offers three possible configurations:
B Encoder simulator

m Direct feedback

®  Gap control

X3. Encoder simulator

3 Having installed the encoder simulator card, X3 is a high density (HD) 15-
L pin sub-D type male (M) connector whose pins are galvanically isolated
from the rest of the drive.

N v
r o 1 4 A
0 5 = 2 A
g 118
6 <] w 4 B
= 11 7 1 § 5 10
2 6 10
12 8 2 = 7 N.C.
13 3 8 = N.C.
14 9 4 9 e N.C
10 10 N. C.
15 5 11 - GND
12 = N.cC.
13 12 N
14 N. C.
15 L= CcHAssIs
F. H3/61
X3 connector. Encoder simulator.
It outputs square differential TTL pulses simulating those of an encoder
that would be mounted on the motor shaft.
The number of pulses per turn and the position of the reference mark [0
are programmable.
j 90° PHASE-SHIFT
Vv ‘ Voy>25V
- Vo < 05V
Vs [ lsurce < 20 MA
lsnk < 20 mA
I, |_| t SINK Om
F. H3/62
X3 connector. Pulses per revolution and reference mark position.
FAGOR
AUTOMATION
DDS
HARDWARE
Ref.2307
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X3. Direct feedback

Having installed a direct feedback card, X3 is a high density (HD) 15-pin
sub-D type female (F) connector.

A
A
B
B
15 10 5 10/DATA
14 4 10/DATA
13 9 + 485/CLK
8 3 - 485/CLK
12 ; 2 +5Vdc .
+5Vdc
11 6 1 GND a3
GND > 2
N.C. x O
+8 Vdc «
wlly CHASSIS 3
o
=
F. H3/63
X3 connector. Direct feedback.
Supply voltage outputs: + 5 Vdc and + 8 Vdc.
Current: 350 mA.
It supports the following signals:
B Square single-ended TTL
B Square differential (double-ended) TTL
B 1 Volt peak-to-peak sinusoidal (1 Vpp)
m SSI
®m EnDat
and the following frequencies:
® 1 MHz with square signals
B 500 kHz with sinusoidal signals
The input impedance for sinusoidal signals is 120 Q.
With external incremental feedback device
1
2
6@ 3
W 4
1
3403 8 5
14 9 4 g 6
8 7 C.
13 8 3 8 .C.
12 7 2 9 Vdc
11 1 = 10 .C.
6 T A 11 D
- 12 .C.
13 . C.
14 . C.
plly 15 HASSIS
F. H3/64 FAGOR

. . . AUTOMATION
X3 connector. Signals sent by an external incremental feedback device.

90° PHASE-SHIFT Vg,>25V 90° PHASE-SHIFT
B ﬁ Vo <05V - ﬁ oS
V Va
L \/\ /:/ e HARDWARE
Ve [ Ve N_
ly I_I t t
| Ref.2307
V,, Vg 0.6 Vpp -1.2 Vpp |
Vi : 0.5 Vpp
F. H3/65

Square TTL signals and 1Vpp sinusoidal signals characteristics.
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With external absolute feedback device

A
A
B
B
15 10 5 10/DATA
14 4 10/DATA
9 + 485/CLK
13 8 3 - 485/CLK
12 7 2 +5Vdc
+5Vdc
11 6 1 GND
GND
N. C.
+ 8 Vdc
CHASSIS

F. H3/66

X3 connector. Signals sent by an external absolute feedback device.

90° PHASE-SHIFT V,,>25V 90° PHASE-SHIFT
j Vo < 05V j
V, J ‘ Va ‘ |
Ve [ Ve 1Vpp
i
V,=Vy:0.6 Vpp-1.2 Vpp
Centering < 6.5%
V,/ Vg ratio: 0.8 Vpp - 1.25 Vpp
F. H3/67

Square TTL signals and 1 Vpp sinusoidal signals characteristics.

RS-485

Clock sequence

o

t

N [m

N =32 bits; T=1pusto 10 us; t1>1 ps; t2= 20 psto 35 s
Logic levels, according to EIA-485

F. H3/68

SSI signals characteristics.



X3. Gap control

NOTE. No AXD model can have a GAP CONTROL board and DIRECT
FEEDBACK board at the same time.

With the GAP CONTROL card installed, X3 is a high density (HD) 15-pin
sub-D type female (F) connector.

max. 10 Vdc | fora 0-10 Vde
GND type gap sensor
max. 20MA | (o400 ma
w GND type gap sensor
3 N.C.
£
@ N.C.
= N.C.
N.C.
N.C.
N.C.
N.C.
N.C.
N.C.
N.C.
N.C.

F. H3/69
X3 connector. GAP CONTROL on AXD models.

MANDATORY. The cable must be shielded and the shield is to be
connected to the metallic housing of the 15-pin sub-D connector.

Supports signals from:
® O to 10 Vdc = input impedance: 33 kQ =
B 41020 mA - inputimpedance: 240 Q -

See section 13.21 AXD/ACD DRIVE GAP CTRL BOARD to obtain
information on parameter setting.
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X4 connector

X4. Motor feedback

Is the connector for the motor feedback board that may come on modular
drives. It is a high density (HD) 26-pin sub-D type female connector.
Through it, the board receives the signals coming from the feedback
device attached to the motor shaft.

The pinout of connector X4 with the CAPMOTOR-2 motor feedback board
installed at the drive is:

3 [ X4 CONNECTOR CAPMOTOR-2
w o — cosia+
SIN/B+
"'>J .g @ I0+/DATA+
g O Wi
05 4 . % V-
§ o2l 2338 g NG,
O5° 7 w
= o 25 46 w N. C.
OOO 24 15 6 = REFCOS/A-
oo 23 45 REFSIN/B-
0% 22 45 4 10-/DATA-
oo 21453 U+/C-
o 20 1 2 W+/D-
0,0 19 ;1 v+
O 10
o O +5Vdc
& -5Vvde
N.C.
@ +485/CLK+/ALARM+
-485/CLK-/ALARM-
temp -
. tomp +
front view L8 v
of the drive +5Vdc
GND (0)
CHASSIS
Notes.
Do not select a drive with CAPMOTOR-2 when the motor feedback is a resolver. They
are incompatible. In this case, the drive must always carry a CAPMOTOR-1.
Do not connect an SSI or EnDat feedback device to connector X4 of the drive of a
CAPMOTOR-1 motor feedback board. They are incompatible.

F. H3/70
X4 connector. Motor feedback. CAPMOTOR-2.

NOTE. To know whether your drive has a CAPMOTOR-2 installed,
check the label on the side of the drive and see if the last field of the
sales model is a B. If not, it will have a CAPMOTOR-1.

The feedback of FAGOR motors use sinusoidal encoder, incremental TTL
encoder or resolver. Refer to the corresponding motor manual for the
detailed description of the pinout of the feedback devices that can go with
each motor family.

Supply voltage outputs: + 5 Vdc and + 8 Vdc.
Current: 350 mA.

With CAPMOTOR-2, this connector admits signals:

W Square TTL

B 1 Volt peak-to-peak sinusoidal (1 Vpp)
FAGOR m Ss|
]

AUTOMATION
EnDat

with the following working frequencies:
DDS ® 1 MHz with square signals
HARDWARE ® 500 kHz with sinusoidal signals

The input impedance for sinusoidal signals is 120 Q.

The characteristics of the signals are the same as the ones described in
Ref.2307 the previous chapter for the incremental and absolute feedback devices.
See figs. F. H3/64, F. H3/65, F. H3/66, F. H3/67 and F. H3/68.

—
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X5 connector

X5. RS-232 serial line

This connector of the RS-232 serial line board that may be included in a
modular drive is a 9-pin male sub-D connector for RS-232 serial
connection to a PC in order to set the module configuration parameters
and to adjust it.

-
23 124H 3 NC.
= 2. R0 3
© 3 TX0 .
1 NI
6 T e AL Qg
2 < \ \ GND = =
7 3 6 [ ! N x 0O
8 e = . T Q5
4 7 I : ! - =
95 g7 | RESERVED 8
a) o / NL
911G | /
= ] 7 RESERVED
F. H3/71
X5 connector. RS-232 serial line.
The description of the pins of this connector is:
T. H3/10 Pins of connector X5. Description.
(*) Reserved pins must not be connected.
1 N.C. Not Connected
2 RxD Receive data
3 TxD Transmit data
4 +5Vdc Supply outputs
5 GND Reference 0 V
6 N.C. Not Connected
7 - (*) Reserved
8 N.C. Not Connected
9 |- (*) Reserved
CH CHASSIS Cable shield
FAGOR
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X6 connector

This connector of the modular drive identified as X6 may be:
B A SERCOS Il interface connector.

® A CAN interface connector.

B An RS-232/422 serial line connector = only on MMC drives =.

X6. SERCOS 11

This connector consists of a SERCOS Il signal receiver and emitter (IN,
OUT) and may be used to connect the modules of the DDS system with
the CNC that governs them. The connection is made through fiber optic
lines and it has a ring structure.

It will always come with a node selecting rotary switch - NODE - that lets
identify each drive within the system.

WS
XY
=)=
S @
opmady
g9

NODE

STATUS
DISPLAY

©

o
(=
=

©

IN

F. H3/72
X6 connector. Emitter-receiver for SERCOS Il transmission.

INFORMATION. Note that on modular ’AXD/SPD/MMC’ drives, this
connector will always come with connector X5.

X6. CAN

5-pin female connector where only three pins are connected CANL =2-,
SHIELD =3- and CANH 4= and may be used to connect the module of the
DDS system with the CNC or another master element (ESA panel) that
governs them.

The connection is made with a CAN cable and it has a field bus network
type structure. It will always come with a node selecting rotary switch that
lets identify each drive within the system.

N %5 -
o, NODE Sﬁﬂﬂ? i NLC.

HER <j| SELECTOR 4 | 4

i 2 1
S EEs T W
i ) T N.C.

?<:| Line terminating resistor ON (1) | OFF (0) selecting switch

F. H3/73
X6 connector. Bus CAN interface.




The description of the pinout of this connector is:

T. H3/11 Pinout of connector X6 (CAN interface). Description.

1 GNDa N.C. (Not Connected)
2 [ CANL CAN L bus line

3 | SHIELD Overall shield

4 CANH CAN H bus line

5 SHIELD N.C. (Not Connected)

INFORMATION. Note that on modular drives AXD/SPD/MMC, this
connector will always come with connector X5.

X6. RS-232/422 serial line

NOTE. Only MMC modular drives can have this connector.

It is a 9-pin male sub-D connector for connecting an RS-232/422 serial
line with a device acting as master. This device is usually a PC or an ESA
video terminal (VT).

NG N[ 17'—;
RxDZ32 51—~ TXRS232 OUT
232 -4 RXRSZ32 OUT
O] 4 5V g
) 62 BNDISO-2
o) 73 T2 5 RXRSK22 +IN
) 84 T2 e RXRS422 -IN
75 RXDA2Z - TXRS422 +0UT
S RXDG22 72—y THRS422 -0UT

F. H3/74
X6 connector. RS-232/422 serial line.

INFORMATION. Note that on modular drives, only the MMC models can
have the RS-232/422 connector and only when they do not have the
connector X5.

The description of the pins of this connector is:

T. H3/12 Pins of the RS-232/422 connector. Description.

1 N.C. Not Connected
2 RxD 232 RS-232 serial line data reception
3 |TxD 232 'RS-232 serial line data transmission
4 +5VISO Supply outputs
5 GNDISO Reference 0V
6 TxD 422 RS-422 serial line
7 #TxD 422 data transmission
8 RxD 422 RS-422 serial line
9 #RxD 422 data reception
CH CHASSIS Cable shield

OO0 0O Drives

=

DRIVES

Modular Drives

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

=139 -




DRIVES

Modular Drives

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

- 140 -

[N

@@

x1

X7 connector

X7. Status of the safety relay

This connector X7 of the modular drive is associated with the second
contact (N.C., Normally Closed) of an internal safety relay (with guided
contacts). The status of the relay (initially closed) may be acknowledged
through the two pins and a CNC, PLC or control panel, i.e. that the
integrated safety relay has actually opened or closed. These two
terminals are identified at the drive as AS1-AS2. The opening or closing
of this relay depends on whether 24 Vdc are present or not at pin 2
«Drive Enable» of control connector X2. For further detail on this
connector, see section 9.2 DRIVE ENABLE INPUT AND AS1-AS2
FEEDBACK OUTPUT of 9. FUNCTIONAL SAFETY in this manual.

1 —10 7]
AS] 577 2 | A
AS2 - /—H T2 AS2
INTERNAL
RELAY CONTACT

F. H3/75

X7 connector. External acknowledgment of the status of the integrated
safety relay.

The following table shows the values for gap, tightening torque, sections
and other data of aerial plug-in connector X7:

T. H3/13 Pins of aerial plug-in connector X7. Technical data.

AXD|SPD|MMC 1.0 2.0 3.0
Connector data

Nr of poles 2 @ 2 2
Gap (mm) 5 5 5
Min./max. tightening torque (N-m) | 0.5/0.6  0.5/0.6 | 0.5/0.6
Screw thread M3 M3 M3
Min./max. section (mm?) 0.2/25 0.2/25| 0.2/2.5
Rated current In (A) 12 12 12
Connection data

Length to strip (mm) 77 7




Connectors at slots SL1/SL2

Card A1

The A1 card must always be in slot SL1.

X6-DIGITAL 1/0s, digital inputs and outputs

If offers 4 digital inputs and 4 digital outputs, all of them fully
programmable.

The digital inputs are optocoupled and referred to a common point (pin 5).
The digital outputs are contact type and also optocoupled.

Each input and output is associated with a parameter. The user may
assign to these parameters, internal Boolean type variables that may be
used to show the system status via electrical contacts. See
'man_dds_soft.pdf manual.

These assigned Boolean variables are set with the monitor program for
PC (WinDDSSetup).

A1 Board
1eq| PIN
x|
X
Phoenix, % E
3.5 mm % e
= PEX:
1 <=
~ 1=
X

13

X6 -DIGITAL I/ Os
ARARARRRARAARR

X7-ANALOG I/0s
‘ > P1 P2 ng

F. H3/76
A1 card: X6-DIGITAL I/Os. Digital inputs and outputs.

Digital inputs characteristics

Maximum rated voltage 24 Vdc (36 Vdc)
ON/OFF voltage 18 Vdc (5 Vdc)
Maximum typical consumption 5 mA (7 mA)

Digital outputs characteristics

Maximum voltage 250V

Maximum load current (peak) 150 mA (500 mA)
Maximum internal resistance 24 Q

Galvanic isolation voltage 3750 V (1 min)

|
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X7-ANALOG 1/0s, digital inputs and outputs

It offers 2 inputs and 2 outputs, all of them fully programmable. Each input
and output is associated with a parameter. See ‘'man_dds_soft.pdf’
manual. It offers a + 15 V power supply for generating a command easily.

3.5 mm)

X7-ANALOG 1/0s

(A1 Board)

1

X6-DIGITAL I/Os.

P1 P2

-

X7-ANALOG /05

Pin

-

N

W

%

1

(o2}

Tj

© (oo

Chassis

Analog Input 2 (-)
Analog Input 2 (+)
Analog Input 1 (-)
Analog Input 1 (+)
-15 Vde

+15 Vdc

ouT2 (-)

OUT2 (+)

OUT1 (-)

OUT1 (+)

F. H3/77
A1 card: X7- ANALOG I/Os. Analog inputs and outputs.

Pinout

T. H3/14 Pins of connector X7-ANALOG 1/O. Analog inputs and outputs.
Description.

Chassis

Analog input 2 (-)

Analog input 2 (+)

Analog input 1(-)

Analog input 1 (+)

Adjustment output (-15 Vdc) (user)

Adjustment output (+15 Vdc) (user)

Reference for analog output 2 ( -)
Analog output 2 ( +)

Reference for analog output 1 ( -)
Analog output 1 ( +)

- -
oo N~ ON-=

Analog input 1

Associated with pins 4 and 5.

It is the usual input for the velocity command (+ 10 Vdc) generated by the
CNC.

Analog input 2

Associated with pins 2 and 3.

It is the auxiliary command input.

Analog input characteristics

Resolution 1.22 mV

Input voltage range + 10 Vdc

Input over-voltage Continuous mode 80 Vdc
Transients 250 Vdc

With respectto GND 40 kQ
Between both inputs 80 kQ
Voltage in common mode 20 Vdc

Input impedance




Dip-switches - DS1|DS2 -

X6-DIGITAL I/0s

/
[
\
w
| |

N w
g, w2
e
S &
x =}
©
o
=
F. H3/78
Factory settings of the dip-switches = DS1|DS2 -.
|
MANDATORY. The status of the dip-switches DS1|DS2 must not be
changed by the operator.
Adjustment outputs
With these outputs and a potentiometer, the user can obtain a variable
analog voltage for adjusting the Power Drive System during setup.
The voltage, with no load, at these pins is £ 15 Vdc.
The electrical circuit necessary to obtain a reference voltage and the
recommended resistance values to obtain an approximate range of 10
Vdc for the Vref are described next:
—
X7 DRIVE
+ (=1
GND h o d 1
A e
L} i I i
R Al il 6o 15Vdc
I
Vref Rext ‘ ‘ i |
L | 1e(-T o +15Vdc
R' o
e | uc__a
Range £ 10 V | 10
Rext. R’ i
1kQ 0Q
5kQ | 820 Q
10kQ | 1.8 kO FAGOR
20 kQ | 3.3kQ
F. H3/79
Adjustment outputs. DDS
HARDWARE
Ref.2307
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Analog outputs
Associated with pins 8-9 and 10-11.

These outputs provide an analog voltage indicating the status of the
internal system variables.

They are especially designed as permanent monitoring of these internal
variables and also to be connected to an oscilloscope to make it easier to
set the system up.

INFORMATION. Note that if the output current is high, the voltage range
- may decrease.

N v
"'>" .g Analog output characteristics
¥ O
o 5 Resolution 4.88 mV
§ Voltage range +10 Vdc
= Maximum current + 15 mA
Impedance (respect to GND) 120
Cards 8DI-16DO and 16DI-8DO
These cards may be located in slot SL1 and/or SL2.
m 8DI-16DO offers to the user 8 digital inputs and 16 outputs
® 16DI-8DO offers to the user 16 digital inputs and 8 outputs
X8-DIG.INs, X11-DIG.INs, X12-DIG.INs, digital inputs
They offer 8 fully programmable digital inputs.
The digital inputs are optocoupled and referred to a common point (pin 1)
and they admit digital signals at 24 Vdc.
Each input is associated with a PLC resource.
8DI-16 DOBoard 16 DI-8 DOBoard
Phoenix,
3.5 mm = !
o :
w22 oo s PIN
260 skt : 15
—_— = n x ¢
522 ' L2
2% x e
z g Jo—
el
8o
1 oo 7 Jo—
: m 2o
FAGOR
AUTOMATION F. H3/80
Cards 8DI-16DO and 16DI-8DO. X8-DIG.INs, X11DIG.INs and
X12DIG.INs. Digital inputs.
DDS
HARDWARE Characteristics of the digital inputs (at 24 V)
Rated voltage (maximum) 24 Vdc (40 Vdc)
ON/OFF voltage 12 Vdc /6 Vdc
Ref.2307 Typical consumption (maximum) 5 mA (7 mA)
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X9-DIG.OUTs, X10-DIG.OUTs, X13-DIG.OUTs, digital outputs

They offer 8 fully programmable digital outputs.

These outputs are optocoupled and of the contact type referred to a
common point (pin 1).

Each output is associated with a PLC resource.

8DI-16 DOBoard 16DI-8 DO Board
Phoenix i f
3.5 mm 3 2 PIN ]
g : ;U
P : 2 T n @
[ R 8DI-16 DO ~ )2 Y| (]>.)
200 ! z 3 | = =
°gg . : RIS Z O
o= 3 ; e o5
Qo g = g
o0~ = >
X X X x o
16 E
F. H3/81
Cards 8DI-16DO and 16DI-8DO. X9-DIG.OUTs, X10-DIG.OUTs and X13-
DIG.OUTs. Digital outputs.
Digital outputs characteristics
Maximum voltage 250V
Maximum load current 150 mA
Current autosupply 200 mA
Maximum internal resistance 20 Q
Galvanic isolation voltage 3750 V (1 min)
Names of the PLC resources
Inserting the cards in slots SL1 and SL2 permits all the possible
combinations except for two A1 type cards.
At the PLC, the input/output resources can be named according to their
location in SL1 and/or SL2:
B The card inserted in slot SL1 numbers the pins from 11 and O1 on.
B The card inserted in slot SL2 numbers the pins from 117 and O17 on.
B The resources are numbered from top to bottom.
Drive module -example- Drive module -example-
sL2 SL1 sL2 sL1
a1 1 1 1
P Dt | R D P DL w
sBl ™ om gk o ow SEL ™o || 2 FAGOR
q K 121 122 E 15 6 E 121 22 g AUTOMATION
x Ho ® b || 7 9 " e x B §
<11 DI-16DO DI-16DO x
o [«d<—125 1
il el I < L T DL =
g 128 || 3 03 3 o19
g s LI § 05 § o1 ©® DDS
e ¥ @ or & ¢ oz °Z A HARDWARE
16DI-8DO 9 o8 024 y
o s 2 ! 09 2 025 g
5 ke 5k{— ot 5 o% || §
°k b " or2 3 0% 28 2
o [ 9} o 2
2k 2 O 1 2 9% 530 N Ref.2307
o4 : X R 015 o16 % 031 032 x

F. H3/82
PLC resources on cards located in SL1 and SL2.
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3.2 Compact Drives

When referring to compact drives, we will use ACD/SCD/CMC. They have the power supply integrated
into the module itself and are connected directly to three-phase mains. ACD/SCD/CMC support line
voltages ranging from 400 to 460 Vac and ACD/SCD -...- L line voltages of between 200 and 240 Vac.
In general, their behavior, functions and parameters are identical to those of the modular drive. See all
models in the following figures.

©

6]

©
COMPACT DRIVE
O]

ACD/SCD... ACD/SCD...
TNEGH TNEU
400-460 Vac. 400-460 Vae.
~ ACDISCD..-L ACD/SCD...- L 5
220 Vac 220 Vac ° = - m

1
%

E
o

—
®
F. H3/83

ACD/SCD... and ACD/SCD...-L compact drives of the FAGOR catalog.
A. ACD|SCD 1.08|1.15, B. ACD|SCD 1.25, C. ACD|SCD 2.35|2.50, SCD 2.75.

© BI®

ia)
@ © ©

w w w
=4 =4 =4
g g =
g @ 2 @ g2 @
z z z
Q Qo 9]
[~ 1= e
(%) K K
0 o ¢
14 g 2

T | &

T e

®
F. H3/84

CMC compact drives of the FAGOR catalog.
A. CMC 1.08|1.15, B. CMC 1.25, C. CMC 2.35|2.50.




Technical data

T. H3/15 Current in compact drives for synchronous motors. fc = 4 kHz.

With internal fan Drive for synchronous motor (as axis)

Currents at ACD|CMC ACD|ICMC ACD|ICMC ACD|ICMC ACD|CMC

fc =4 kHz (A) 1.08 1.15 1.25 2.35 2.50

Rated current (A) 4.0 75 12.5 175 25.0

Maximum peak current (A)

for 500 ms in 10 s cycles -1 8.0 15.0 25.0 35.0 500

Dissipated power (W) 40 87 110 160 222 3 o
a3

T. H3/16 Current in compact drives for synchronous motors. fc = 8 kHz. S 2z
¥ O

With internal fan Drive for synchronous motor (as axis) nn: B

Currents at ACD|CMC ACD|CMC ACD|CMC ACD|CMC ACD|CMC g

fc = 8 kHz (A) 1.08 1.15 1.25 2.35 2.50 S

Rated current (A) 4.0 7.5 9.5 17.5 20.0 ©

Maximum peak current (A)

for 500 ms in 10 s cycles 1 8.0 15.0 19.0 350 40.0

Dissipated power (W) 50 118 139 206 226

T. H3/17 Current in compact drives for synchronous or asynchronous motors. fc = 4 kHz.

With internal fan Drive for synchronous/asynchronous motor (as spindle)

Currents at SCD SCD SCD SCD SCD

fc = 4 kHz (A) 1.15 1.25 2.35 2.50 2.75

Maximum current (A) in any duty cycle 1. 10.6 17.5 28.0 38.0 52.0

Dissipated power (W) 123 150 215 275 395

+1. The current must be equal to or greater than that of the corresponding asynchronous motor in S6.

T. H3/18 Current in compact drives for synchronous or asynchronous motors. fc = 8 kHz.

With internal fan Drive for synchronous/asynchronous motor (as spindle)

Currents at SCD SCD SCD SCD SCD

fc =8 kHz (A) 1.15 1.25 2.35 2.50 2,75

Maximum current (A) in any duty cycle 1. 10.6 12.5 19.5 27.0 39.0

Dissipated power (W) 123 150 220 315 410

+1- The current must be equal to or greater than that of the corresponding asynchronous motor in S6.

NOTE. The indicated dissipated power values for the spindles correspond to the operation at rated

current in S1 mode.
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The following table shows other electrical, mechanical and ambient conditions:

T. H3/19 ACD/SCD/CMC compact drives at 400-460 Vac. Technical data.

ACD/CMC SCD

1.08 115 1.25 235 250 115 1.25 235 250 2.75

Line voltage 3-ph, 400 (1 - 10 %) Vac - 460 (1 + 10 %) Vac

Line frequency 48 Hz ... 62 Hz

Internal power bus voltage 565 Vdc ... 650 Vdc

Filter capacity (uF), 900 Vac 330 | 560 680 | 330 | 560 680 1150
Energy stored in the capacitors 0.5 C-Vv?

Internal Ballast resistance (Q2) 75 | 75 75

Power (W) 150 150 i T 150 i ) i
Energy pulse that can be 35 35 3.5

dissipated (kWs) - - - - - - -
Pulse duration (s) 0.40 | 0.40 0.40

Ballast ON/OFF ' 768/760 Vdc

Min. Ballast resistance (Q) 75 75 24 18 18 75 75 24 18 18
Speed feedback Encoder Encoder

Controlling method
Communication

PWM, AC sinewave, vector control
Serial line to connect to a PC

Standard analog or digital via SERCOS Il (in all models)

Interface or CAN bus (in all models)
Serial line RS-232/422 (only on CMC models)
Status display 7-segment display
Speed range of analog input 1:8192
Current bandwidth 800 Hz

Speed bandwidth

| 100 Hz (depends on the motor|drive combination)
Over-voltage, over-current, over-speed, heat-sink temperature, CPU

Protections temperature, motor temperature, Ballast temperature, hardware
error, overload. See chapter 14 of the ‘'man_dds_soft.pdf’ manual.

Frequency -1 0-550 Hz

Power for internal circuits

Line voltage input 2-ph, 400 (1 - 10 %) Vac - 460 (1 + 10 %) Vac

Line frequency input ' 48 Hz ... 62 Hz

Line consumption 124.5 mA (400 Vac), 108 mA (460 Vac)

Output voltage, max. current ' 24 Vdc (1 £ 5 %), 100 mA. X2 connector, pins 1|2.

Ambient conditions

Ambient operating temperature 0°C..+45°C(+32°F ...+ 113 °F)

2 Maximum working temperature limit: 60 °C (140 °F)

Ambient storage temperature -25°C...+60°C(-13°F ...+ 140 °F)

Ambient shipping temperature -25°C...+70°C(-13°F ... + 158 °F )

Sealing IP 2x

Maximum humidity < 90 % non-condensing at 45 °C (113 °F)

Max. installation altitude above

mean sea level without loss of 2000 m (6 561 ft)

performance

Operating vibration 10g

Shipping vibration 15¢

Approx. mass in kg 6.0 6.0 58 6.1 6.1 6.0 58 6.1 6.1 6.1
b 132 13.2 127 134 134 132 127 134 134| 134

+1. Higher than 550 Hz only for commercial models SCD...-L-MDU (dual-use).
+2- For high temperatures, refer to derating graphs - power reduction graph -.




T. H3/20 ACD/SCD...-L compact drives at 200-240 Vac. Technical data.

ACD...-L SCD...-L
1.08 115 125 235 250 115 125 235 250 275
Line voltage 3-ph, 200 (1 - 10 %) Vac - 240 (1 + 10 %) Vac
Line frequency 48 Hz ... 62 Hz
Internal power bus voltage 280 Vdc ... 340 Vdc
Filter capacity (uF), 900 Vac 330 | 560 680 330 560 680 1150
Energy stored in the capacitors 0.5 C-Vv?
Ballast ON/OFF 450/440 Vdc 3 -
Min. Ballast resistance (Q) 43 15 10 43 15 10
Speed feedback Encoder Encoder '.ﬁ 0;'3
Controlling method PWM, AC sinewave, vector control E 5
Communication Serial line to connect to a PC a s
Interface Standard analog or digital vig SERCOS Il (in all models) %L
or CAN bus (in all models) 5]
Status display 7-segment display
Speed range of analog input 1:8192
Current bandwidth 800 Hz
Speed bandwidth 100 Hz (depends on the motor|drive combination)
Over-voltage, over-current, over-speed, heat-sink temperature, CPU
Protections temperature, motor temperature, Ballast temperature, hardware
error, overload. See chapter 14 of the 'man_dds_soft.pdf’ manual.
Frequency -1 0-550 Hz
Power for internal circuits
Line voltage input 2-ph, 200 (1 - 10 %) Vac - 240 (1 + 10 %) Vac
Line frequency input 48 Hz ... 62 Hz
Line consumption 220 mA (200 Vac), 180 mA (240 Vac)
Output voltage, max. current 24 Vdc (1 £ 5 %), 100 mA. X2 connector, pins 1|2.
Ambient conditions
Ambient operating temperature 0°C...+45°C (+32°F ... + 113 °F)
*2 Maximum working temperature limit: 60 °C (140 °F)
Ambient storage temperature -25°C...+60°C (-13°F ... + 140 °F)
Ambient shipping temperature -25°C...+70°C(-13°F ... + 158 °F )
Sealing IP 2x
Maximum humidity < 90 % non-condensing at 45 °C (113 °F)
Max. installation altitude above
mean sea level without loss of 2 000 m (6 561 ft)
performance
Operating vibration 109
Shipping vibration 15¢
Approx. mass in kg 60 60 58 6.1 6.1 6.0 58 6.1 6.1 6.1
b  13.2 132 127 134 134 132 127 134 134 134
+1. Higher than 550 Hz only for commercial models SCD...-L-MDU (dual-use). FAGOR

+2- For high temperatures, refer to derating graphs - power reduction graph -. AUTOMATION
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Load duty cycles

Load cycle $1

Continuous duty. Operation with constant load and long enough to
achieve thermal balance.

I S1 cycle
3 "
|
n v
w < t
¥ O
(=}
®
Q.
g F. H3/85
o Load cycle S1.
Load cycle $3-5%
Periodic intermittent duty. Succession of identical duty cycles each having
a period at constant maximum load and a period at constant rated load. In
this duty cycle, the overheating effect of the start-up current is negligible.
The 5 % running factor means that for a 10 s cycle, it works at constant
current 1IS3-5% (2xIN) for 0.5 s and at rated current (IN) for 9.5 s.
I S$3-5% cycle
10s —P»
13-5%
l0.5 s
I
t
F. H3/86
Load cycle S3-5%.
Load cycle $6-40%
Periodic uninterrupted duty cycle with intermittent load. Succession of
identical duty cycles, each with a running period under constant load and
another period without load. There is no rest period. The 40 % running
factor indicates that for a 10 minute cycle, it works at constant current
1S6-40% for 4 minutes and without load for 6 minutes (with magnetizing
current = 0.7 x rated current IN).
| $6-40% cycle
—— 10 min ——P»
FAGOR 'se.10%
AUTOMATION
| P— 4 min —-d-
N
0.7°In
t
DDS
HARDWARE F. H3/87
i Load cycle S6-40%.
Ref.2307
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Definition of currents

On axes
® [N = “Continuous duty cycle” current.

B |p = Peak current, Imax.
See load duty cycles.

On spindles
® [N = “Continuous duty cycle” current.
B [|S6-40% = Current that, in an intermittent duty cycle S6 with 10

=

minute cycle, circulates for 4 minutes with load (the other 6 minutes ',ﬁ q>“3
operates without load); in other words with magnetizing current = 0.7 x E 5
rated current IN). a =
See load duty cycles. g
o
B IS3-5% =» Current that, in an intermittent duty cycle S3 with 10 o
second cycle, it works at constant current 1IS3-5% (2xIN) for 0.5
second and it works at rated current for 9.5 second.
See load duty cycles.
NOTE. The values of these currents are given in RMS. ‘
FAGOR

AUTOMATION
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Derating depending on ambient temperature

Drive for an synchronous motor working as an axis

The following graphs show the maximum rms current in continuous duty
cycle (that is, the rated one) depending on the switching frequency of the
power transistors that the drives for synchronous motors can supply in a
temperature range between 5 °C (41 °F) and 60 °C (140 °F).

NOTE. They can supply twice as much current for a maximum or 0.5 s,
and always in cycles longer than 10 s.

B For a switching frequency fc = 4 kHz

ACD|CMC 1.08
T ambient In
I (Arms) °C | °F A
6 n 35 95 | 4.0
4 40 104 | 4.0
2 Tambient 45 | 113 | 4.0
0 <ch 50 122 35
35 40 45 50 55 60 55 131 | 2.8
(95) (104) (113) (122) (131) (140) 60 | 140 2.1

F. H3/88

Current derating on = ACD|CMC 1.08 - drives for fc = 4 kHz.

ACD|CMC 1.15
| (Arms) T ambient In

8 In °C | °F A
7 35 95 | 7.5
6 40 104 | 7.5
5 Tambient 45 M3 |75
°C (°F) 50 | 122 | 7.0

35 40 45 50 55 60 55 | 131 6.3

(95 (104) (113) (122) (131) (140) 60 140 55

F. H3/89
Current derating on = ACD|CMC 1.15 - drives for fc = 4 kHz.

ACD|CMC 1.25

| (Arms) T ambient In

3 In °C | °F A
12 35 95 125
11 40 104 | 125
10 Tambient 45 113 [ 125
°C(°F) 50 122 119

35 40 45 50 55 60 55 | 131 | 11.2

(95) (104) (113) (122) (131) (140) 60 | 140 | 10.5

F. H3/90
Current derating on = ACD|CMC 1.25 - drives for fc = 4 kHz.

'ACD|CMC 2.35 |

s | (Arms) n T ambient In
16 o
35 | 95 175

14 — 40 | 104 | 17.5
12 Jamt 45 | 113 175
cCh 50 122 163

35 40 45 50 55 60 55 | 131 [ 14.7

(95) (104) (113) (122) (131) (140) 60 | 140 13.2

F. H3/91

Current derating on = ACD|CMC 2.35 - drives for fc = 4 kHz.



OO0 0O Drives

ACD|CMC 2.50

I (Arms) T ambient In
26 In °C °F A
24 N 35 95 | 25.0
22 40 104 | 25.0
20 Tambient 45 | 113 1 25.0
°C (°F) 50 | 122 | 23.8
35 40 45 50 55 60 55 | 131 | 221
(95 (104) (113) (122) (131) (140) 60 140 20.2

=

F. H3/92
Current derating on = ACD|CMC 2.50 - drives for fc = 4 kHz.

B For a switching frequency fc = 8 kHz

DRIVES

Compact Drives

ACD|CMC 1.08 |
T ambient In
I (Arms) COCF A
35 95 4.0
In 40 104 4.0
Tambient 45 | 113 | 4.0
°C (°F) 50 122 37
35 40 45 50 55 60 55 131 3.2
(95 (104) (113) (122) (131) (140) 60 140 | 2.7

SN ANO

F. H3/93
Current derating on = ACD|CMC 1.08 - drives for fc = 8 kHz.

ACD|CMC 1.15
T ambient In
I (Arms) C °F A
In 35 95 75
40 104 | 7.5
— Tambient 45 M3 7.5
°C(°F) 50 122 | 6.9
35 40 45 50 55 60 55 1131 6.4
(99) (104) (113) (122) (131) (140) 60 | 140 | 5.9

F. H3/94
Current derating on = ACD|CMC 1.15 - drives for fc = 8 kHz.

ACD|CMC 1.25

T ambient In
I (Arms) COC°F A
10 In 35 95 | 95
9 40 104 | 95
8 — Tambient 45 | 113 | 95
°C (°F) 50 122 | 9.0
35 40 45 50 55 60 55 1131 | 8.5
(95 (104) (113) (122) (131) (140) 60 140 7.9

F. H3/95 FAGOR

AUTOMATION
Current derating on = ACD|CMC 1.25 - drives for fc = 8 kHz.

'ACD|CMC 2.35 |
I (Arms) T ambient In DDS
18 In C °F A HARDWARE
17 35 | 95 (175
16 40 | 104 17.5
. e AR
°C(°F) -
35 40 45 50 55 60 55 | 131 | 15.9 Ref.2307
(95) (104) (113) (122) (131) (140) 60 | 140 14.9

F. H3/96
Current derating on = ACD|CMC 2.35 - drives for fc = 8 kHz.
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ACD|CMC 2.50

I (Arms) n T ambient In

20 °C °F A
19 35 95 |20.0
18 40 | 104 | 20.0
17 Tambient 45 | 113 120.0
°C (°F) 50 | 122 | 19.1
35 40 45 50 55 60 55 | 131 | 17.8
(95) (104) (113) (122) (131) (140) 60 140 | 16.4

F. H3/97

Current derating on = ACD|CMC 2.50 - drives for fc = 8 kHz.

Drive for a synchronous|asynchronous motor working as a

spindle

The following graphs show the maximum rms current in continuous duty
cycle (that is, the rated one) depending on the switching frequency of the
power transistors that the drives for asynchronous motors can supply in a

temperature range between 5 °C (41 °F) and 60 °C (140 °F).

B For a switching frequency fc = 4 kHz

SCD 1.15
I (Arms) T ambient | Imax.
1 Imax °C °F A
10 35 95 | 10.6
9 40 | 104 | 10.6
8 Tambient 45 113 | 10.6
°C (°F) 50 | 122 99
35 40 45 50 55 60 55 131 | 9.1
(95) (104) (113) (122) (131) (140) 60 140 8.2
F. H3/98
Current derating on = SCD 1.15 - drives for fc = 4 kHz.
SCD 1.25
I (Arms) T ambient | Imax.
18 Imax °C | °F A
17 35 95 | 17.5
16 40 | 104 | 175
15 Tambient 45 13 175
°C (°F) 50 | 122 | 16.8
35 40 45 50 55 60 55 | 131 ] 5.9
(95) (104) (113) (122) (131) (140) 60 | 140 | 149
F. H3/99
Current derating on = SCD 1.25 = drives for fc = 4 kHz.
SCD 1.25
T ambient | Imax.
I (Arms
op | max “C°F A
2% 35 95 | 28.0
: CRAIAE T
Tambient :
22 orp 80 122 272
35 40 45 50 55 60 55 131 245
(95) (104) (113) (122) (131) (140) 60 | 140 227
F. H3/100

Current derating on = SCD 2.35 - drives for fc = 4 kHz.
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SCD 2.50
I (Arms) T ambient | Imax.
40 Imax °C o F A
30 [ B —— 35 | 95 | 38.0
40 | 104 | 38.0
20
. 45 | 113 | 38.0
T
10 RS s 122 363
35 40 45 50 55 60 55 | 131 | 34.3
(95) (104) (113) (122) (131) (140) 60 | 140 | 32.2
F. H3/101 3
u
Current derating on = SCD 2.50 = drives for fc = 4 kHz.
@ 8
g >
I(Ams) SCD 2.75 F o
50 T ambient | Imax. o g
40 T~ °C | °F | A %
20 35 95 | 520 5
20 40 | 104 | 52.0 o
10 Tambient 45 113 | 52.0
°C (°F) 50 | 122 | 49.7
O # 0 % & 55 | 131 | 44.6
(95 (104) (113) (122) (131) (140) 60 | 140 39.2
F. H3/102
Current derating on = SCD 2.75 = drives for fc = 4 kHz.
B For a switching frequency fc = 8 kHz
SCD 1.15
I (Arms) T ambient | Imax.
11 I’IIICK o C 0 F A
10 = 35 95 | 10.6
—
9 ™~ 40 | 104 | 106
Tambient 45 | 113 | 10.6
°C (°F) 50 | 122  10.1
35 40 45 50 55 60 55 | 131 95
(95) (104) (113) (122) (131) (140) 60 | 140 @ 8.9
F. H3/103
Current derating on = SCD 1.15 = drives for fc = 8 kHz.
scp1.25
I (Arms) T ambient | Imax.
13 Imax °C °F A
12 — 35 95 | 125
11 T 40 | 104 | 125
N Tambient 45 113125
10 oo 80 122 122
(°F) :
35 40 45 50 55 60 55 | 131 114
(95) (104) (113) (122) (131) (140) 60 | 140 107
F. H3/104 0 FAGOR
Current derating on = SCD 1.25 = drives for fc = 8 kHz. huTomATION
SCD 2.35
I (Arms) T ambient | Imax. DDS
20 Imax °C o F A
. | HARDWARE
18 35 95 195
16 ™ 40 104 195
. Tt 1es
N : Ref.2307
35 40 45 50 55 60 55 131 172
(95) (104) (113) (122) (131) (140) 60 | 140 158
F. H3/105

Current derating on = SCD 2.35 = drives for fc = 8 kHz.
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=

SCD 2.50

T ambient | Imax.

I (Arms) °C | °F | A
30 Imax 3 | 95 | 27.0
20 T 40 | 104 270
10 Tambient 45 | 113 | 27.0
0 °C(°F) 50 122 | 263
35 40 45 50 55 60 55 131 ] 247

(95)  (104) (113) (122) (131) (140) 60 | 140 | 23.1

F. H3/106
Current derating on = SCD 2.50 = drives for fc = 8 kHz.
I (Arms) SCD 2.75

50 T ambient | Imax.

40 Imex °C | °F | A
20 E—— 35 95 | 39.0
2 40 | 104 | 39.0
. 45 | 113 | 39.0
10 il 50 122 377
=% #® = ® 55 121 232

(95) (104) (113) (122) (131) (140) 60 029

F. H3/107

Current derating on = SCD 2.75 = drives for fc = 8 kHz.




Connectors

Layout

ACD|SCD 1.08/1.15

These drives have the following connectors:

top view @
dREE ] e
= = L1 X1 S i
. I A l:l Q T = —
o | o]
RESET button 3 :
=]
: /N
= - - © 2 ¢
o_o > =
= @ o g o ‘ - 5
O X3 |58 < g L lecal | W g3
a °c° = ©
= WARNING. AC touch current greater Q
. £
] 8 U& than 3.5 mA. Install a ground wire 3
with a section of at least 10 mm? (Cu)
or 16 mm? (Al).
4 NODE 4 NODE T
SELECT SELECT
EA:;T :\\ll/: ® :\\®I'/: ° ﬁ%}‘ B x7
Qﬁﬂmlﬁ)u%@?%m ’/ll\\\ ”'I\\\ |
pERs ouT E +24Vde o
o g 4 ov. .
3 ERROR
sl sL X6 [e.]2 X6 RESET ]| ©
HE DRIVE
= ] o 0 ENABLE ©
= - E SPEED 5
| g o IN L ENABLE |
E % SERCOS CAN @Rié‘ ] xz
== ox. sl || o
" ISL1 | wag BOOT button. PROTS) | || o
= e Software update. SERCOS|CAN I
(= - = transmission speed selection. @f o
= B = i
SL2 ey
=h=mesl
o Of or|220Vac | 12 H|©
@ ey DANGER
B || s HIGH VOLTAGE
e L DISCHARGE TIMEs4Min
DANGER j —
e | D H
L8 DR
F. H3/108
ACD|SCD 1.08|1.15 compact drives. Connectors. FAGOR
1.  Power connector for motor (U, V, W) and mains connection (R, S, T). AUTOMATION
Note. RST has been the classic nomenclature for mains phases. L1L2L3 is its equivalent nowadays.
2.  Connector for the internal (Ri) or external (Re) Ballast resistor and for accessing the bus (L+, L-).
X1. Connector for the internal 24 VVdc power supply (2-ph. with line voltage Vac).
X2. Connector for the basic control signals. DDS
X3. Connector with three possible uses: HARDWARE

* as output of the encoder simulator.
* as input of the direct feedback for the position loop.
* as gap control on ACD models.
X4. Connector for motor feedback connection (encoder). Ref.2307
X5. Connector for RS-232 serial line connection.
X6. SERCOS Il or CAN interface connector.
X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO. |
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ACD|SCD 1.25
These drives have the following connectors:

° top view @ 1 N\
%) . @) L
[ = =
Le ()
) L= T
e 1-E| = f
(| = RESET button
3 g ||
- 2 ©
- c @ = | <= ol | .
w o Q 2203
6 2| || D) || lml |2
¢ 0O = 090 W A2dlegell = |
a3 g =
o] O —=—  WARNING. AC touch current greater than
g - 3.5 mA. Install a ground wire with a section
O . of at least 10 mm? (Cu) or 16 mm? (Al).
. 5 ,  Nooe , NooE =
009 SELECT SELECT o
g g g g \\\ : I/a \\\ : ,,/ ﬁg%}‘ X7
ofol| |z zZ|® 2@z 12
6% i N 1
Co° outT [e1] 5 +24Vde o
) HE ov.
oa o o o ]3 ERROR °
e X6 |°*°]c X6 RESET ]| ©
Sl HE DRIVE
== o @O ENABLE ©
- = SPEED
=pi= = IN L ENABLE || © X2
- SERCOS CAN o
o DR, ¢
= SL1 w0 ok 5! L] o
(“ =y BOOT button. Software update. PRGOS 5
= = - SERCOS|CAN transmission our_s
8 speed selection @ = ’
SL2 S) | 7 o
Bl [ Bt
= i ENABLE
(2 -
I - ] — —
HiE = e || w0 [ Hol =
(2
@
— i DANGER
” i B KIGH VOLTAGE
s He DISCHARGE TIMEs4Min
DANGER  —
A s . = 2 |
N 1 =
F. H3/109
ACD|SCD 1.25 compact drives. Connectors.
1. Power connector for motor (U, V, W) and mains connection (R, S, T).
FAGOR Note. RST has been the classic nomenclature for mains phases. L1L2L 3 is its equivalent nowadays.
AUTOMATION 2.  Connector for the external Ballast resistor (Re) and for accessing the power bus (L+, L-).
X1. Connector for the internal 24 VVdc power supply (2-ph. with line voltage Vac).
X2. Connector for the basic control signals.
X3. Connector with three possible uses:
DDS « as output of the encoder simulator.
HARDWARE » as input of the direct feedback for the position loop.
* as gap control on ACD models.
X4. Connector for motor feedback connection (encoder).
Ref 2307 X5. Connector for RS-232 serial line connection.
' X6. SERCOS Il or CAN interface connector.
X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.
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ACD|SCD 2.35 | 2.50, SCD 2.75
These drives have the following connectors:

- 1
=
RESET button
@ ol o 3
W b Lm@ %i _ L
=
= WARNING. AC touch current greater than n o
G ©] as—y | |0 | 3.5mA. Install a ground wire with a section "éJ 2z
< ASZJ‘ X7 of at least 10 mm? (Cu) or 16 mm? (Al). x O
O (=) 5
= ] S
O [ - Q
O +24Vde o @ g
ov. o @ ] — O
ERROR { 993
RESET ]| © Lt X1 X3 |52
DRIVE . B ( °5°
- ENABLE
o SHEED 5 i (@
S.. ENABLE [ X2 —
S @] i om 3| || © BOOT button.
@ oI, 5! 1] o Software update. (@}
; PROGY o SERCOS|CAN transmission S
I i our_» . speed selection. §§§
o 1] = seq
H SE X4 | o2
% o050
- SL1 NODE NODE
, 4 SELECT 4 SELECT
b 1/ K1
= S B ER P X
il % ,/I\\ 'II\\
] <24Vdo
o . ouT E
SL2 = o oIl
b= [ o |3
H O e X6 |[+]: X6
H H = KHp
o (| I o 0
i = IN 1
SERCOS CAN
o botom o [T
TET VIEW A
|||||||“I\ or | 220 vac
BAEER L\i‘\\\ ‘ DANGER
A B | || = B e
= S — & = ]
[N (= 7 [ A 2
- _J \
F. H3/110
ACDI|SCD 2.35| 2.50 and SCD 2.75 compact drives. Connectors.
1. Power connector for motor (U, V, W) and mains connection (R, S, T). FAGOR
Note. RST has been the classic nomenclature for mains phases. L1L2L3 is its equivalent nowadays. AUTOMATION

2.  Connector for the external Ballast resistor (Re) and for accessing the power bus (L+, L-).
X1. Connector for the internal 24 VVdc power supply (2-ph. with line voltage Vac).
X2. Connector for the basic control signals.
X3. Connector with three possible uses: DDS
« as output of the encoder simulator.
« as input of the direct feedback for the position loop. HARDWARE
* as gap control on ACD models.
X4. Connector for motor feedback connection (encoder).
X5. Connector for RS-232 serial line connection. Ref.2307
X6. SERCOS Il or CAN interface connector.
X7. Connector for external acknowledgment of the status of the safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.
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CMC 1.08 | 1.15
These drives have the following connectors:

AELE

—

@ top view
= =

WARNING. AC touch current greater than
3.5 mA. Install a ground wire with a section
of at least 10 mm? (Cu) or 16 mm? (Al).

9]
=l D jg g ——
©

w t; X1 i RESET button
= o
z @ <|:| | ‘ O [
z >
fef <] ! X
S S]]

Possibilities:
X5. Serial line RS-232 + (X6. SERCOS? or X6.CANb)
or X6. Serial line RS-232/422 () -without X5
(a) NODE (b) NODE (c) NODE
4  SELECT 4 SELECT 4  SELECT
Wiz, 7, Ry
ey 7 '/@\‘
out jo.]5
= (o) ol © ]
== [e ]3
aNi= X6 [+ X6 X6
=/ - | o,]1 9
I
= o IN @O @]
=] SL1 1
MV@M@
)| T SERCOS CAN RS422
E % s o)) |
| et ] BOOT button.
= ol —
S Al 22 91 ° x7 Software update.
- E el 1©, SERCOS|CAN transmission
| e = speed selection.
| e +24Vde o
T ov.
== Ol ERROR ° bottom B iy v
@ el C v
of ENABLE © ~ or
[NEG w ’ Pl SPEED = O Al
== .| PIBLE o X2 i % DANGER
— %ﬁ%}\ - Oﬁ, m DISCHARIGE MHIE-43in
T - = ‘
DSCHARGE TiiE=4in PROG.S ‘ o )1 < g§ = —
J OUT_% & ‘
Hlel A& Y | N
DIE| . T \ ~ &
G “T ) ; )

F. H3/111

CMC 1.08 | 1.15 compact drives. Connectors.
1. Power connector for motor (U, V, W) and mains connection (R, S, T).
Note. RST has been the classic nomenclature for mains phases. L1L2L3 is its equivalent nowadays.
2. Connector for the internal (Ri) or external (Re) braking resistor and for accessing the bus (L+, L-).
X1. Connector for the internal 24 VVdc power supply (2-ph, with line voltage Vac).
X2. Connector for the basic control signals.
X3. Connector with two possible uses:
* as output of the encoder simulator.
* as input of the direct feedback for the position loop.
X4. Connector for motor feedback connection (encoder).
X5. Connector for RS-232 serial line connection.
X6. Possible connectors that may be located in this position:
« SERCOS 12 or CAN" interface connector (always with X5).
» Connector for RS-232/422 © serial line connection (never with X5).
X7. Connector for external acknowledgment of the status of the integrated safety relay.
SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.




CMC 1.25
These drives have the following connectors:

O M4 1
(] ﬂ O &L
= j=]
QQ =] U T
©
¥ top view RESET button
2
2 @ L] ©
5 D =
(C:) 1 AN —
& L1
o WARNING. AC touch current greater than
e 3.5 mA. Install a ground wire with a section
of at least 10 mm? (Cu) or 16 mm? (Al).
Possibilities:
X5. Serial line RS-232 + (X6. SERCOS? or X6. CANP) .
or X6. Serial line RS-232/422° -without X5
(a) NODE (b) NODE (c) NODE
4 SELECT 4 SELECT 4 SELECT
M, Nz W,
o:@:oo o:, \:oo oE@Eoo
‘N 11N TN
sz s ouTt EHE
= o o [4 ©
i o EHE 1
== X6 [+1> X6 X6
£ha o o
= sL1 IN ? ©)
= e SERCOS CAN RS422 ‘
==
alf= —] BOOT button.
sL2 = ﬁg%}‘ ° X7 Software update.
B &H SERCOS|CAN transmission
| speed selection.
=l +24Vde o P
[ o [
@%%\%EET | © bottom C
- ENABLE o view Or | 220 Vac L2 = @‘
D [He SPEED
T ]| w ! w|| ENABLE[| © X2 S
= Hlo @RT‘ © HIGH VOLTAGE
oK. 9| || o DISCHARGE TIME>4Min 1
A e | ||| BBOEY)) || o = =
=
EH DR . M
1 - : J ~—=2

F. H3/112

CMC 1.25 compact drives. Connectors.

1.

2.

X1.
X2.
X3.

X4.
X5.
X6.

X7.

Power connector for motor (U, V, W) and mains connection (R, S, T).

Note. RST has been the classic nomenclature for mains phases. L1L2L3 is its equivalent nowadays.

Connector for the external braking resistor (Re) and for accessing the power bus (L+, L-).
Connector for the internal 24 VVdc power supply (2-ph, with line voltage Vac).
Connector for the basic control signals.

Connector with two possible uses:

* as output of the encoder simulator.

* as input of the direct feedback for the position loop.

Connector for motor feedback connection (encoder).

Connector for RS-232 serial line connection.

Possible connectors that may be located in this position:

« SERCOS 112 or CAN ? interface connector (always with X5).

» Connector for RS-232/422 © serial line connection (never with X5).
Connector for external acknowledgment of the status of the safety relay.

SL1. Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2. Slot for the cards 16DI-8DO and 8DI-16DO.
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CMC 2.35 | 2.50

These drives have the following connectors:

!
‘ =
) RESET button
w H ©
Z o
a %o W
(Zj I L L}Ew@ s
= WARNING. AC touch current greater than
((:) 3.5 mA. Install a ground wire with a section
D o of at least 10 mm? (Cu) or 16 mm? (Al).
@) Possibilities:
e X5. Serial line RS-232 + (X6. SERCOS? or X6. CANP) Ke}
or X6. Serial line RS-232/422° » without X5 * —
b 080
o ||, NORE ) mope ) nope X3 g
© K M i, °
o E :— © o :@: © o E@:_ ©
I\ N i
[e]5
o ourt oF ©
MK !
X6 e ]2 X6 E X6
o o ’
IN ? © X4
SERCOS CAN RS422  BOOT button.
_ Software update. Re
o] SERCOS|CAN transmission —¢ )
4 O
ﬁ%ﬁ‘ X7 — speed selection.
1©
[T A~
+24Vde o ;\i‘\\\
ov. g% bottom
erron | ||| © < 4% view
RESET ]| © >
DRIVE
gamLe | © T f
o ENABLE | © X2 u ?E e
.3 © or | 220vac| " [R©
(%EE?(J‘ . ac
DANGER j
| A B o 51| || °
= = ’ =l ° =
N B A [ n
F. H3/113

CMC 2.35| 2.50 compact drives. Connectors.

1.

2,

X1.
X2.
X3.

X4.
X5.
X6.

X7.
SL1.
SL2.

Power connector for motor (U, V, W) and mains connection (R, S, T).

Note. RST has been the classic nomenclature for mains phases. L1L2L3 is its equivalent nowadays.
Connector for the external braking resistor (Re) and for accessing the power bus (L+, L-).
Connector for the internal 24 Vdc power supply (2-ph, with line voltage Vac).

Connector for the basic control signals.

Connector with two possible uses:

* as output of the encoder simulator.

* as input of the direct feedback for the position loop.

Connector for motor feedback connection (encoder).

Connector for RS-232 serial line connection.

Possible connectors that may be located in this position:

« SERCOS I12 or CAN® interface connector (always with X5).

» Connector for RS-232/422 © serial line connection (never with X5).

Connector for external acknowledgment of the status of the safety relay.

Slot for the cards A1, 16DI-8DO and 8DI-16DO.

Slot for the cards 16DI-8DO and 8DI-16DO.



Other elements

,_’ STATUS
| |DISPLAY
BALLAST

DC BUS ON

24V ON .

Besides the various connectors, the front panel of the drive has other
elements that are mentioned next.

Status display

The status display shows the information on the drive status or the
corresponding code when an error or warning occurs. See section 3.3
TURNING A DRIVE ON at the end of this chapter. It can also display
the transmission speed when setting it both with SERCOS Il or CAN
interface.

Status indicator lamps

The status LED's, when lit, show:

B BALLAST. That the Ballast circuit is on

® DC BUS ON. That there is power at the bus.
B 24V ON. There are 24 Vdc.
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Function of the connectors

Power connector

The power connector on top of each drive are used to connect the drive
to mains (R, S and T) and to the motor (U, V and W).

The ground connection of the cable shields in made from the vertical plate
next to the connectors.

The following table shows the values for gap, tightening torque (wire entry
holes) and other data regarding the screw-on terminals of the power
connectors according to drive model:

T. H3/21 Power connector terminals. Technical data.

ACD|SCD|CMC sSCDh
1.08 1.25 2.35 2.75
1.15 2.50
Connector data
Nr of poles 6 6 6 6
Gap (mm) 7.62 7.62 10.16 10.16
Min./max. tightening torque (N-m) |0.5/0.6 | 0.7/0.8  1.7/1.8  1.7/1.8
Screw thread M3 M3 M4 M4
Min./max. section (mm?) 0.2/4 0.2/6 0.75/16 | 0.75/16
Rated current In (A) 20 41 76 76
Connection data
Length to strip (mm) 710 12 12

WARNING. When connecting the drive with the motor connect terminal U
of the drive with the terminal corresponding to the U phase of the motor.
Proceed the same way with the terminals V-V, W-W and PE-PE.
Otherwise, it may not work properly.

The cable hose used must have a metallic shield which must be
connected to the ground terminal of the drive and to that of the motor (i.e.
at both ends) in compliance with the CE marking.

WARNING. Observe that before handling these terminals, you must
proceed as indicated and in the following order:

B Disconnect the mains voltage at the electrical cabinet.

B Wait a few minutes before handling these terminals.

The power supply needs time to decrease the voltage of the power DC
BUS down to safe values (< 60 Vdc). The green indicator DC BUS ON
being turned OFF does not mean that the power bus may be handled or

manipulated. The discharge time depends on the number of elements
connected and it is about 4 minutes.
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Ballast connector

The Ballast connector located at the bottom of each compact drive allows
enabling the braking resistor (Ballast resistor) and accessing the power
DC BUS (L+, L-).

The following table shows the values for gap, tightening torque (wire entry
holes) and other data regarding the screw-on terminals and plug-in
terminals of the ballast connectors according to drive model:

T. H3/22 Plug-in air connector of the external braking resistor ACD|CMC
1.08|1.15 drives. Technical data.

ACD|CMC
1.08 | 1.15

Connector data
Nr of poles 4
Gap (mm) ' 7.62
Min./max. tightening torque (N-m) 0.5/0.8
Screw thread ' M3
Min./max. section (mm?) 0.2/6
Rated current In (A) ' 41
Connection data
Length to strip (mm) ' 10

T. H3/23 Plug-in air connector of the external braking resistor on
ACDI|SCD| CMC 1.25|2.35|2.50 and SCD 2.75 drives. Technical

data.
ACD|SCD|CMC SCD

1.25|2.35|2.50 2.75
Connector data
Nr of poles 3 3
Gap (mm) 7.62 7.62
Min./max. tightening torque (N-m) 0.5/0.8 1 0.5/0.8
Screw thread M3 M3
Min./max. section (mm?) 0.2/6 0.2/6
Rated current In (A) 41 41
Connection data
Length to strip (mm) 10 10

WARNING. This connector is only meant for connecting the braking
resistor. Never connect a capacitor module because it could destroy the
power module.
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X1 connector

Compact drives internally generate the 24 Vdc necessary for the internal
circuits.

In regular operation, this voltage is obtained from the power bus and from
line voltage of the mains when starting up the system.

It is a three-pin connector used to supply from mains the necessary start-
up energy.

110,
5 T + )
e ‘ 1 E
o)\ 314 12 2
L | =
@ LINE VOLTAGE
‘ 200-240 Vac on ACD/SCO ... -L models
400-460 Vac on ACD/SCD/CMC models

F. H3/114
X1 connector. Line voltage INPUT (2-ph, Vac) from the mains.

The start-up process needs an internal module test prior to supplying
power to the upper terminals. Therefore, bear in mind the following
warning:

WARNING. This internal power supply must be powered through
connector X1 before carrying out any electrical maneuver.

Current from mains phases to these lines L1 and L2 must be obtained
from a point before the contactor providing the three-phase power to the
upper connectors of the compact drive.

The following table shows the values for gap, tightening torque (wire entry
holes) and other data regarding the screw-on terminals of the plug-in
connector for X1 according to drive model:

T. H3/24 Aerial plug-in connector for X1. Technical data.

ACD|SCD|CMC SCD

1.08]1.15|1.25|2.35|2.50 2.75
Connector data
Nr of poles 3 3
Gap (mm) 7.62 7.62
Min./max. tightening torque (N-m) 0.5/0.6 0.5/0.6
Screw thread M3 M3
Min./max. section (mm?) 0.2/2.5 0.2/2.5
Rated current In (A) 12 12
Connection data
Length to strip (mm) 7 7
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X2 connector

10-pin connector of the compact drive and integrates the functions of the
power supply and the modular drive.

o[ A 26 vde
waoven || © %% | 0 Vdc
grnoR | || T;J\- | ERROR RESET
st | || . DRIVE ENABLE

B |
gl o 2 -0~ SPEED ENABLE
%@ﬁ . 707 DRIVEOK
sromy | © %H PROG. OUT
OUT__¢ o L .

\ . .

7010 T ‘ E FO1411

[— ] =

F. H3/115
Connector X2. Control.

The following table shows the values for gap, tightening torque (wire entry
holes) and other data regarding the screw-on terminals of the aerial plug-
in connector for X2 according to drive model:

T. H3/25 Aerial plug-in connector for X2. Technical data.

ACD|/SCD|CMC SCD

1.08|1.15|1.25[2.35|2.50 2.75
Connector data '
Nr of poles 10 10
Gap (mm) ' 5.00 5.00
Min./max. tightening torque (N-m) 0.5/0.6 0.5/0.6
Screw thread ' M3 M3
Min./max. section (mm?) 0.2/2.5 0.2/2.5
Rated current In (A) ' 12 12
Connection data
Length to strip (mm) ' 7 7

Specific of the power supply

With the Error Reset input (pin 3), it possible to remove the errors at a
compact drive. See RESETTABLE ERRORS of the chapter 14 of the
'man_dds_soft.pdf’ manual. Hence, activating this input (24 Vdc)
eliminates the resettable errors.

If the cause of the error persists, the status display will show the same
error again.

But if it is @ major error, it can only be eliminated by powering the unit off
and back on.

Pins 1 and 2 offer a 24 Vdc output for the user.

The maximum output current is 100 mA.

Specific functions of the modular drive

Control signals. With the “Drive Enable” and “Speed Enable” inputs (pins
4 and 5) together with the velocity command, it is possible to govern the
motor.

The consumption of these control signals is between 4.7 mA and 7.0 mA.

The following page describes the behavior of the drive depending on
these control signals.

The “Drive Ok” contact (pins 6 and 7) will stay closed as long as the
compact drive runs properly.
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Other functions

The “Prog. Out” contact (pins 8 and 9) is a user programmable output by
means of an internal parameter of the drive. See parameter OP5 in
chapter 13 of the ‘man_dds_soft.pdf manual.

The description of the pins of this connector is:

T. H3/26 Pins of connector X2 of the compact drive. Description.

1 +24 Vdc Positive voltage output
(OUT) Power supply (24 vdc, 100 mA).
selection
2 0V.(OUT) Reference 0 V.
3 ERROR System error reset input
RESET (24 Vdc), (4.5 mA = 7.0 mA).
4 DRIVE Drive current enable
ENABLE . (24 Vdc).
Control signals -
5 SPEED Drive speed enable
ENABLE (24 vdc).
6 DR.OK. Module status contact (open when failure)
7 DR.OK. Limit: 1 A at 24 Vdc.
8 PROG OUT | Programmable internal contact
9 PROG.OQUT Limit: 1 Aat24 Vdc.
10 CHASSIS Chassis connection

SPEED ENABLE AND DRIVE ENABLE
Normal operating mode

1. Activate the Drive Enable and Speed Enable inputs (24 Vdc) in the
desired order. Before activating, the Soft Start process (smoothly
reaching the power bus voltage) must be over. The motor will have
torque only when Drive Enable is active and there is voltage at the
power bus. The motor speed will be controlled with a command when
the Speed Enable function is active.

|
INFORMATION. Activating the Drive Enable function requires to be
requested by the system in three different ways. They are: Electrical
signal at connector X2, variable BV7 (F00203), and variable DRENA of
the PLC when using the SERCOS Il or CAN interface. It could be
deactivated through any of them.

2. The motor will respond to all analog command variations only while
both inputs (Drive Enable and Speed Enable) are at +24 Vdc. If any of
them is deactivated, the following will happen. See the operation
modes in fig. F. H3/116.

Deactivation of the Drive Enable input

The Drive Enable input lets the current circulate through the motor stator
windings. When it is powered with 24 Vdc the current is enabled and the
drive can work.

If the Drive Enable input drops to 0 Vdc (no voltage), the power circuit is
off and the motor will have not torque, hence not being governed and will
turn freely until it stops by friction.

Deactivation of the Speed Enable input

When the Speed Enable input is set to 0 Vdc, the internal velocity
command follows the stop ramp set by parameter and:

B Situation 1

The torque is kept active by braking the motor. When it stops, variable
SV5 (S00331) is activated. The motor has stopped in a time period
shorter than the one indicated by parameter GP3 (F00702). The
torque is canceled and the rotor is free.



B Situation 2

The torque is kept active by braking the motor. When it stops, variable
SV5 (S00331) is activated. The motor does not stop in a time period
set by parameter GP3 (F00702). The motor stops when its kinetic
energy runs out.

GP3

Drive Enable
Signal

time

Speed Enable
Function
¥
| |

time

Velocity
command

time

DRIVES

Compact Drives

No t, 1
orque Proper braking < GP3

Real
Speed

time

Braking time <[GP3

time

Case 1: Running normally
-Fast motor response-
SV5:
nfeedback<nmin

TV100:
ParActivo
TorqueState

»
time

Wi Trigger Error-4
No ———ith ¢,
o lorque) - [ 2auel/ No torgy,
»

BrakKing time > ;P\Ej time
»
/ time

»
time

Real
Speed

slow motor response:
SV5:
nfeedback<nmin

Case 2: Running improperly

TV100:
TorqueStatus

F. H3/116
Operating modes of functions Drive Enable and Speed Enable.

See the internal parameter GP3 (FO00702) and the internal variable SV5
(S00331) in chapter 13 of the 'man_dds_soft.pdf manual that is supplied
with this one.

WARNING. In case of mains failure, the control circuit and its signals
must maintain their 24 Vdc while the motors are braking.

In the case of the compact drive, the 24 Vdc at pins 1 and 2 of connector
X2 meet this requirement and are appropriate for managing the control
signals.
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X3 connector

This connector of the compact drive offers three possible configurations:
B Encoder simulator

® Direct feedback

m  Gap control

X3. Encoder simulator
3.

Having installed the encoder simulator card, X3 is a high density (HD) 15-
pin sub-D type male (M) connector whose pins are galvanically isolated

n 2 from the rest of the drive.
Sz
¥ O
8 3 172 A
] 2 A
g 3 B
O 6 % 4 B
5
aivoomi] o i
8 e 7 N. C.
13 3 8 N.C.
14 9 4 9 N.C.
10 10 N.C.
15 5 1 GND
12 N.C.
13 N.C.
14 N.C.
15 CHASSIS
F. H3/117
X3 connector. Pinout.
It outputs square differential TTL pulses simulating those of an encoder
that would be mounted on the motor shaft.
The number of pulses per turn and the position of the reference mark [0
are programmable.
90° PHASE-SHIFT Vou>2.5V
j ﬁ Vo < 05V
V, N ‘ lsurce < 20 mA
lsnk < 20 mA
1 N s N B
lo [ 1 t
F. H3/118
Pulses per revolution and reference mark position.
FAGOR
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X3. Direct feedback

Having installed a direct feedback card, X3 is a high density (HD) 15-pin
sub-D type female (F) connector.

A
A
B
© B
15 10 5 <] ’é Q 10/DATA
14 4 £ 10/DATA
13 9 3 S + 485/CLK
8 - 485/CLK
12 ; 2 e +5Vdc D
a2 +5Vdc
" 6 1 ] GND R
- GND > g
N.C. "4
v +8 Vdc a b
B CHASSIS g
o
F. H3/119 ©
X3 connector. Pinout.
Supply voltage outputs: + 5 Vdc and + 8 Vdc. Current: 350 mA.
It supports the following signals:
B Square single-ended TTL
B Square differential (dual-ended) TTL
B 1 Volt peak-to-peak sinusoidal (1 Vpp)
m SSI
®m EnDat
and the following frequencies:
® 1 MHz with square signals
B 500 kHz with sinusoidal signals
The input impedance for sinusoidal signals is 120 Q.
With external incremental feedback device
® 1 A
O 2 A
(o] 3 B
v 4 B
15 10 5 § @ 5 10
14 4 £ 6 10
1323 ) ! N- ¢
8 8 N. C.
12 2 9 +5Vdc
1 7 1 10 N. C.
6 11 GND
12 N. C.
13 N. C.
14 N. C.
15 CHASSIS
F. H3/120
, , . FAGOR
X3 connector. Signals sent by an external incremental feedback device. AUTOMATION
90° PHASE-SHIFT Vo, >25V 90° PHASE-SHIFT
1 N 1 NN
DDS
e N HARDWARE
V, N SN
Ve [ i N N A
lo I_I t b t
| Ref.2307
V,, Vg: 0.6 Vpp -1.2 Vpp |
Vi : 0.5 Vpp
F. H3/121

Square TTL signals and 1Vpp sinusoidal signals characteristics.
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With external absolute feedback device

0 A
® B
g B
1510 5 é o 10/DATA
14 4 £ 10/DATA
13 9 o + 485/CLK
8 3 - 485/CLK
12 7 2 +5Vdc
+5Vdc
1 6 1 GND
GND
N. C.
+8 Vdc
CHASSIS

F. H3/122

X3 connector. Signals sent by an external absolute feedback device.

90° PHASE-SHIFT V,,>25V 90° PHASE-SHIFT

T ﬁ Vo < 0.5V
| L] Vi
2% HE R O N A . ] S

Vpp
t — 20 MM — f

[

t

V,=Vy:0.6 Vpp-1.2 Vpp
Centering < 6.5%
V,/ Vg ratio: 0.8 Vpp - 1.25 Vpp

F. H3/123

Square TTL signals and 1 Vpp sinusoidal signals characteristics.

RS-485

Clock sequence
T P
2 3
cLocK

n-1 n
DATA MSB X:""" | LSB

N = 32 bits; T =1 pys to 10 ps; t1 > 1 ps; t2 = 20 ps to 35 ps.
Logic levels, according to EIA-485.

1

F. H3/124
Absolute signals characteristics in an SSI communication.




X3. Gap control

NOTE. No ACD model can have a GAP CONTROL board and DIRECT
FEEDBACK board at the same time.

With the GAP CONTROL card installed, X3 is a high density (HD) 15-pin
sub-D type female (F) connector.

max. 10 Vdc | fora 0-10 vde

GND type gap sensor

max. 20 mA | 5 420 ma

1 5 g GND type gap sensor
10 é N. C.
14 £ N.C.
9 8 N.C
13 e
8 N.C.
12 N.C.
1 7 N.C.
6 N.C.
N.C.
N. C.
N. C.
N. C.

F. H3/125
X3 connector. GAP CONTROL for ACD models.

MANDATORY. The cable must be shielded and the shield is to be
connected to the metallic housing of the 15-pin sub-D connector.

Supports signals from:
® 0 to 10 Vdc = input impedance: 33 kQ =
B 41020 mA - inputimpedance: 240 Q -

See section 13.21 AXD/ACD DRIVE GAP CTRL BOARD to obtain
information on parameter setting.
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X4 connector

X4. Motor feedback

Connector for the motor feedback board that may come on compact
drives. It is a high density (HD) 26-pin sub-D type female connector.
Through it, the board receives the signals coming from the feedback
device attached to the motor shaft.

The pinout of X4 connector with CAPMOTOR-2 motor feedback board
installed at the drive is:

CAPMOTOR-2
X4 CONNECTOR
COS/A+
SIN/B+
10+/DATA+
U-ic+
W-/D+
4 9 3 % V-
[$3¢e) = N.C.
ooo 26 1? 8 g 6] N.C.
O 25 16 7 = N.C.
oLl 24 456 I 5 REFCOS/A-
ool| 23443 O REFSIN/B-
o%|| 22434 10-/DATA-
o 21 3 +/C-
[o)¢e) 12 U+/C.
o) 20 1 2 W+/D-
92| 19 401 9 v+
0.0 +5Vdc
~J -5Vdc
N.C.
@ +485/CLK+ALARM+
-485/CLK-/ALARM-
temp -
. temp +
front view +8Vdc
H +5Vdc
of the drive i GND (0)
CHASSIS
Notes.

Do not select a drive with CAPMOTOR-2 when the motor feedback is a resolver. They
are incompatible. In this case, the drive must always carry a CAPMOTOR-1.

Do not connect an SSI or ENDAT feedback device to connector X4 of the drive of a
CAPMOTOR-1 motor feedback board. They are incompatible.

F. H3/126
X4 connector. Motor feedback. CAPMOTOR-2.

NOTE. To know whether your drive has a CAPMOTOR-2 installed,
check the label on the side of the drive and see if the last field of the
sales model is a B. If not, it will have a CAPMOTOR-1.

The feedback of FAGOR motors use sinusoidal encoder, incremental TTL
encoder or resolver. Refer to the corresponding motor manual for the
detailed description of the pinout of the feedback devices that can go with
each motor family.

Supply voltage outputs: + 5 Vdc and + 8 Vdc.
Current: 350 mA.

With CAPMOTOR-2, this connector supports the following signals:
B Square single-ended TTL

® 1 Volt peak-to-peak sinusoidal (1 Vpp)

m SSi

B EnDat

with the following working frequencies:

® 1 MHz with square signals

B 500 kHz with sinusoidal signals

The input impedance for sinusoidal signals is 120 Q.

NOTICE. The characteristics of the signals are the same as the ones
described in the previous chapter for the incremental and absolute
feedback devices.
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X5 connector

X5. RS-232 Serial Line

Connector for the RS-232 serial line board that may come on compact
drives. It is a 9-pin male sub-D connector for RS-232 serial connection to
a PC in order to set the module configuration parameters and to adjust it.

X8 N.C.
A\ RxD
. TX0 )
6 5 +5 Vdc o o
7 GND & ¢
8 4 N.C. T
9 . RESERVED 3
(@), NC. g
@)
=/ RESERVED
F. H3/127
X5 connector. RS-232 Serial Line.
The description of the pins of this connector is:
T. H3/27 Description of the pins of X5 connector.
(*) Reserved pins must not be connected.
1 N.C. Not Connected
2 RxD Receive data
3 TxD Transmit data
4 +5V Supply outputs
5 |GND Reference 0 V
6 |N.C. Not Connected
7 N.C. (*) Reserved
8 |N.C. Not Connected
9 N.C. (*) Reserved
CH CHASSIS |Cable shield
FAGOR
AUTOMATION
DDS
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X6 connector

This connector of the compact drive identified as X6 may be:

B A SERCOS Il interface connector.

® A CAN interface connector.

B An RS-232/422 Serial Line connector (only on CMC drives).

X6. SERCOS 11

This connector consists of a SERCOS Il signal receiver and emitter (IN,
OUT) and may be used to connect the modules of the DDS system with
the CNC that governs them. The connection is made through fiber optic
lines and it has a ring structure.

It will always come with a node selecting rotary switch = NODE - that lets
identify each drive within the system.

X6
345
»:"@@)
(=] =]
Ny
q9e

NODE

STATUS
DISPLAY

©

o
c
=

©

IN

F. H3/128
X6 connector. Emitter-receiver for SERCOS Il transmission.

INFORMATION. Note that on compact drives ACD/SCD/CMC, this
connector will always come with X5 connector.

X6. CAN

5-pin female connector where only three pins are connected CANL =2-,
SHIELD =3= and CANH 4= and may be used to connect the module of the
DDS system with the CNC or another master element (ESA panel) that
governs them.

The connection is made with a CAN cable and it has a field bus network
type structure. It will always come with a node selecting rotary switch that
lets identify each drive within the system.

X6 _
e %Qr? . N.C.
590 W seLeer L B -~ [ANH

&00%*

[\
(=3 — - SHIELD
= k! oI
E}zﬂﬂ . NE

]
i“ <z| Line terminating resistor ON (1) | OFF (0) selecting switch

F. H3/129
X6 connector. CAN interface connector.




The description of the pinout of this connector is:

T. H3/28 Pinout of connector X6 (CAN interface). Description.

1 GNDa Not Connected
2 CANL CAN L bus line
3 |SHIELD | Overall shield

4 CANH CAN H bus line
5 |SHIELD  Not Connected

INFORMATION. Note that on compact drives ACD/SCD/CMC, this
connector will always come with connector X5.

X6. RS-232/422 Serial Line Connector

NOTE. Only CMC compact drives can have this connector.

It is a 9-pin male sub-D connector for connecting an RS-232/422 serial
line with a device acting as master. This device is usually a PC or an ESA
video terminal (VT).

- NC -+
ROZ2 5 TXRS232 OUT
X0232 311 RXRSZ32 OUT
SV

O 6 5 GND IS0 ———

C 7 Doz S RXRS422 +IN
° g 4 gxggg T RxRS422 -IN
= %5 Rz S+ TXRS422 +UT
R0G2Z 40— THRSA22 -OUT

F. H3/130

X6 connector. RS-232/422 serial line.

INFORMATION. Note that on compact drives, only the CMC models can
have this RS-232/422 connector and only when they do not have the
connector X5.

The description of the pins of this connector is:

T. H3/29 Pins of the RS-232/422 connector. Description.

1 N.C. Not Connected
2 RxD 232 RS-232 serial line. Data reception
3 | TxD 232 RS-232 serial line. Data transmission
4 +5VISO  Supply outputs
5 GNDISO | Reference 0V
6 TxD 422 RS-422 serial line.
7 | #TxD 422 |Data transmission
8 |RxD 422 RS-422 serial line.
9 | #RxD 422 Data reception
CH CHASSIS |Cable shield

OO0 0O Drives
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X7 connector

X7. Status of the safety relay contact

Connector of the compact drive associated with the second contact (N.C.,
Normally Closed) of an internal safety relay (with guided contacts). The
status of the relay contact (initially closed) may be acknowledged through
the two pins and a CNC, PLC or control panel, i.e. that the relay contact
has actually opened or closed. These two terminals are identified at the
drive as AS1-AS2. The opening or closing of this relay contact depends
on whether 24 Vdc are present or not at pin 2 “Drive Enable” of control
connector X2. For further detail on this connector, see 9.2 DRIVE
ENABLE INPUT AND AS1-AS2 FEEDBACK OUTPUT section of 9.
FUNCTIONAL SAFETY in this manual.

AS1 ST 2 |
AS2 A /—H T2 AS2
INTERNAL

RELAY CONTACT

F. H3/131

X7 connector. External acknowledgment of the status of the safety relay
contact.

The following table shows the values for gap, tightening torque, sections
and other data of the aerial plug-in connector for X7:

T. H3/30 Pins of plug-in connector for X7. Technical data.

ACD|SCD|CMC ScDh

1.08|1.15|1.25|2.35|2.50 | 2.75
Connector data
Nr of poles 2 2
Gap (mm) 5.00 5.00
Min./max. tightening torque (N-m) 0.5/0.6 0.5/0.6
Screw thread M3 M3
Min./max. section (mm?) 0.2/2.5 0.2/2.5
Rated current In (A) 12 12
Connection data
Length to strip (mm) 7 7




Connectors at slots SL1/SL2
Card A1

The A1 card must always be in slot SL1.

X6-DIGITAL 1/0, digital inputs and outputs

If offers 4 digital inputs and 4 digital outputs, all of them fully
programmable.

The digital inputs are optocoupled and referred to a common point (pin 5).
The digital outputs are contact type and also optocoupled.

=

Each input and output is associated with a parameter. The user may

assign to these parameters, internal Boolean type variables that may be llﬁ {
used to show the system status via electrical contacts. > £
See ‘man_dds_soft.pdf manual. g (9)
These assigned boolean variables are set with the monitor program = Win- 3
DDSSetup - for PC. %
o
A1 Board
Phoenix, 8
35 mm z
n
Q
o
<
= 8 o
o '7——
5' T ¥9_>® :
Q P 10 >® !
§ 11 o | OUT3
z 12 5 |
% — 13 5, ouT4
F. H3/132
A1 card: X6-DIGITAL I/Os. Digital inputs and outputs.
Digital inputs characteristics
Maximum rated voltage 24 Vdc (36 Vdc)
ON/OFF voltage 18 Vdc (5 Vdc)
Maximum typical consumption 5 mA (7 mA)
Digital outputs characteristics
Maximum voltage 250V
Maximum load current (peak) 150 mA (500 mA)
Maximum internal resistance 24 Q
Galvanic isolation voltage 3750V (1 min
. (min) FAGOR
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X7-ANALOG 1/0, digital inputs and outputs

It offers 2 inputs and 2 outputs , all of them fully programmable.

Each input and output is associated with a parameter.

See 'man_dds_soft.pdf’ manual.

It offers a £ 15 Vdc power supply for generating a command easily.

1

(A1 Board)

(]

Pin
P2 1 0,
o1 2 )o-——— Chassis

P H 2 Do-——— Analog Input 2 (-)
' 3 )@—*7: Analog Input 2 (+)
(Phoenix, 4 )o———— Analog Input 1 (-)

3.5 mm) 5 i
Jo———— Analog Input 1 (+)

-15 Vdc

~

)eii +15 Vdc
e+——— OUT2 (+)
o-—— OUT2 (+)
o-——— OUT1 (-

)@{— OUT1 (+)

© |00

X7-ANALOG 1/0s

X7-ANALOG 1/Os

F. H3/133
A1 card: X7- ANALOG 1/Os. Analog inputs and outputs.

Pinout

T. H3/31 Pins of connector X7-ANALOG 1/O. Description. Analog inputs
and outputs.

Chassis

Analog input 2 (-)

Analog input 2 (+)

Analog input 1(-)

Analog input 1 (+)

Adjustment output (-15 Vdc) (user)

Adjustment output (+15 Vdc) (user)

8 Reference for analog output 2 ( -)
9 Analogoutput2 ( +)

N OO R ON -

10 | Reference for analog output 1 (-)

11 |Analog output 1 ( +)

Analog input 1
Associated with pins 4 and 5.

It is the usual input for the velocity command (+ 10 Vdc) generated by the
CNC.

Analog input 2
Associated with pins 2 and 3.

It is the auxiliary command input.

Analog input characteristics

Resolution 1.22 mV
Input voltage range +10 Vdc
Input over-voltage Continuous mode 80 Vdc
Transients 250 Vdc
Input impedance With respectto GND |40 kQ
Between both inputs 80 kQ
Voltage in common mode 20 Vdc




Micro-switches - DS1|DS2 -

X6-DIGITAL I/0s
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F. H3/134
Factory settings of the micro-switches = DS1|DS2 =.
|
MANDATORY. The operator must not change the state of the micro-
switches = DS1, DS2 - located on the left when looking at the front of the
unit.
Adjustment outputs
With these outputs and a potentiometer, the user can obtain a variable
analog voltage for adjusting the Power Drive System during setup.
The voltage, with no load, at these pins is + 15 Vdc.
The electrical circuit necessary to obtain a reference voltage and the
recommended resistance values to obtain an approximate range of + 10
Vdc for the Vref are described next:
DRIVE
Lol 1
_L_ T \I
GND ﬁ Lolm 4 L
T | ~ 5 i>_
T
R [ Lo(-6 15 Vdc
|
I
Vref Rext ‘ ‘ ! :
|| ie(=T  +15Vdc
R o
Range + 10 V sC ?0
|
Rext. R’ TG
1kQ 00 e — |
5kQ 8200 FAGOR
10kQ 1 SkQ AUTOMATION
20kQ  3.3kQ
F. H3/135 DDS
Adjustment outputs.
u upd HARDWARE
Ref.2307
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OO0 0O Drives

Analog outputs
Associated with pins 8-9 and 10-11.

These outputs provide an analog voltage indicating the status of the
internal system variables.

They are especially designed as permanent monitoring of these internal
variables and also to be connected to an oscilloscope to make it easier to
set the system up.

|
3 INFORMATION. Note that if the output current is high, the voltage range
- may decrease.
E 5 Analog output characteristics
Q -
§ Resolution 4.88 mV
g Voltage range +10 Vdc
O Maximum current +15mA
Impedance (respect to GND) 112 Q
Cards 8DI-16DO and 16DI1-8DO
These cards may be located in slot SL1 and/or SL2.
m 8DI-16DO offers to the user 8 digital inputs and 16 outputs
m 16DI-8DO offers to the user 16 digital inputs and 8 outputs
X8-DIG.INs, X11-DIG.INs, X12-DIG.INs, digital inputs
They offer 8 fully programmable digital inputs.
The digital inputs are optocoupled and referred to a common point (pin 1)
and they admit digital signals at 24 Vdc.
Each input is associated with a PLC resource.
8DI-16 DOBoard 16 DI-8 DO Board
Phoenix,
3.5 mm ! !
w22 : § PIN
250 2 = 1L
oaa ~ Do——
523 ' L —25t
2% : Dot
e g 4 Do——
: S ot
: S—o—
) 11amsnu . )® :
= 9 ) i
: T
FAGOR
AUTOMATION F H3I136
Cards 8DI-16DO and 16DI-8DO. X8-DIG. INs, X11-DIG. INs and X12-
DIG.INs. Digital inputs.
DDS - L
HARDWARE Characteristics of the digital inputs (at 24 V)
‘ Rated voltage (maximum) 24 Vdc (40 Vdc)
ON/OFF voltage 12 Vdc /6 Vdc
Ref.2307 Typical consumption (maximum) 5 mA (7 mA)
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X9-DIG. OUTs, X10-DIG. OUTs, X13-DIG. OUT, digital outputs
They offer 8 fully programmable digital outputs.

These outputs are optocoupled and of the contact type referred to a
common point (pin 1) . Each output is associated with a PLC resource.

8DI-16 DOBoard 16DI-8 DO Board
Phoenix, i f
35 mm e ; PIN - __ 3
x 1 Ir ]I
» >®—|— | |
55 - ! -2 S '
200 1 2 3 ! 0w 9
O¢s ) : — o w o
Qoo 3 - e 25
Bcm % " L~ 5 _ @—l—l o g
XX : | e g
1 ic L~ 7 el g
5 Ol 9
: ] A
° ~led el
= < |[ed
F. H3/137
Cards 8DI-16DO and 16DI-8DO. X9-DIG.OUTs, X10-DIG.OUTs and X13-
DIG.OUTs. Digital outputs.
Digital outputs characteristics
Maximum voltage 250V
Maximum load current 150 mA
Current autosupply 200 mA
Maximum internal resistance 200
Galvanic isolation voltage 3750 V (1 min)
Names of the PLC resources
Inserting the cards in slots SL1 and SL2 permits all the possible
combinations except for two A1 type cards.
At the PLC, the input / output resources can be named according to their
location in SL1 and/or SL2:
B The card inserted in slot SL1 numbers the pins from 11 and O1 on.
B The card inserted in slot SL2 numbers the pins from 117 and O17 on.
B The resources are numbered from top to bottom.
Drive module -example- Drive module -example-
sL2 SL1 sL2 sL1
1 1 1 q
«—nn < 17 q
2 g ﬁlz £ Tns g k=
] o 4 I 120 = [+ FAGOR
a E. 15 6 E 121 & g AUTOMATION
> 2 17 S P S [
9 18 124 3 [+
DI-16DO DI-16DO >
] 1 q
i gfg—o o fed—or 13 [
2 3 03 3 o1 ]
g o5 O Sf o O DDS
x Q 06 o 022
gp o gPH om HARDWARE
1 g
@ 2 <~ 09 o10 2 <025 o °
g 8 o11 8 027 26 g
g g o1z O g o O || 2
3 e o1s " e o °¥ || & Ref.2307
X x 9 o16 ol 032

F. H3/138
PLC resources on cards located in SL1 and SL2.
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3.3 Turning a Drive On

When powering up the DDS module or doing a reset, various messages
appear on the seven - segment display:

1. Initialization stages: they show values of 1, 2, 3 and 4.
Software version, after the r with the identifying digits.
Error listing.

Warning listing.

a >N

Return to step 3.

Stages shown on the 7-segment display:

AR AR AR A A R AR AT Y R A
Y (AL L 117
<7PHASE14J L*PHASEZgJ

IR
I l

PHASE 3 PHASE 4

\\
-

\I
M
I

F. H3/139
Module startup stages.

Its purpose is to verify that the startup stages are being executed properly.
The information sequences that it is showing in the start-up process have
the following meaning:

1. Initialization stage: After the display is turned off, digits 1, 2, 3 and 4
-see a- are shown which correspond to the 4 initialization stages. The
display then turns back off.

-»I-v—_l-»—_l-»l—l-»
BREIEIE]

F. H3/140
Initialization stage. STAGE 1.

2. Software version displaying stage: It shows the software version loaded
in the module. It first shows the letter r (indicating the version “release”),
followed by the version number (digit by digit) -see b-. When the drive is
active and the axis is being governed, the display will show the zero
digit with a blinking dot - see ¢ -.

While loading parameters, the display only shows the middle segment
-see e -

When the drive (in a system with SERCOS Il interface) is not in stage 4, i.e.
the system communication between the CNC and the modules has not
finished initializing and although the light ring is closed, it has not gone up to
the next stage, the display shows a smaller fixed zero - see d - (not blinking).

o T TR TR
AN i

F. H3/141
Stage to display the software version and other indications

If this zero (smaller) is not fixed (blinks) it means that the light ring is not
closed (the light does not reach) or there is too much distortion.

This indication permits detecting which section of the optical fiber is
causing the problem (or which drive is not sending light).

Hence, the module whose display blinks this smaller zero is the one that
is not receiving light at the input.



3. Final stages: They display error messages or warnings on the display
when they come up. When the series ends, it begins a new sequence
again repeating these messages again.

- - I_I - I—_ - I—_ - I_I - / -
| /
- - I_I - I—_ - —_I - I_I - I_/ - I—_I - l
(I A A A O A A VIR RV | l
F. H3/142

Final stages. Error and warning displaying STAGES.

See the meaning of errors codes and warnings that may be shown on the
display of the drive in 14. ERROR CODES AND MESSAGES of the
'man_dds_soft.pdf manual.

|
INFORMATION. The CNC screen also shows these codes and error
messages as well as the codes and texts of SERCOS II|CAN
communication errors.

With analog interface, the code of the activated error is only displayed on
the display of the drive.

The system will not start running until all the errors detected at the drive
have been eliminated.

To eliminate these errors, their cause has to have disappeared and, then
an <error reset> must be carried out. This kcRESET» may be activated
from connector X2 (pin 1) of the power supply module (with modular
drives) or from connector X2 (pin 3) of the compact drive.

NOTE. Remember that there are errors classified as “non-resettable”
that cannot be eliminated with this method. These errors can only be
eliminated by turning the unit off and back on and only if the cause of
the error has been eliminated. See the section “non-resettable errors” in
chapter 14 of the ‘'man_dds_soft.pdf’ manual.

For further information on initialization and error reset, see the
corresponding section of this chapter.

NOTE. Remember that the errors may be disabled from the “error
disable” tab of the “SPY” window of the WinDDSSetup application. For
further detail, see 16. WINDDSSETUP of the 'man_dds_soft.pdf’
manual.

If the system uses CAN interface, the display will show the stages
mentioned earlier like when using SERCOS Il interface, with a fixed zero
when it is operative or with a smaller fixed or intermittent zero when
receiving or not a response to the first message sent out on power-up.

=
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AUXILIARY MIODULES

Besides the power supplies and the drives that make up the FAGOR DDS
system, there is a set of auxiliary modules that are also part of the system
and are used to perform a specific function.

Hence, we refer to:

B MAINS FILTERS
MAIN FILTER 42A-A
MAIN FILTER 75A-A

MAIN FILTER 130A-A (with terminals)
MAIN FILTER 130A-B (with flying leads)

MAIN FILTER 180A-A

m CHOKES
CHOKE XPS-25
CHOKE XPS-65-A
CHOKE RPS-75-3
CHOKE RPS-45
CHOKE RPS-20

B EXTERNAL BRAKING RESISTORS
External resistors ER+TH-[/0 with thermostat
External resistors ER+TH-18/0+FAN with thermostat and fan

E CAPACITOR MODULE
CM-1.75

B AUXILIARY POWER SUPPLY MODULE
APS-24

H BUS PROTECTION MODULE
BPM

The following sections analyze all of them showing their technical
characteristics and other considerations.

FAGOR

AUTOMATION
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HARDWARE

Ref.2307

- 187 -



Mains Filters

AUXILIARY MODULES

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

=188 -

4.1 Mains Filters

In order to comply with European Directive 2014/30/UE on
ElectroMagnetic Compatibility, it is mandatory to insert a mains filter.
Particularly, the standard IEC 61800-3 for category C3 and the standard
IEC 61800-5-2 for immunity. The mains filters included in the FAGOR
catalog and required for DDS systems are the MAIN FILTER OA-.

They are installed between mains and the DDS system (modular or
compact) in order to reduce conducted disturbances caused by the drive
down to the levels indicated by the standard mentioned earlier and, at the
same time, make it immune to transient over-voltage like bursts or voltage
pulses.

Outside look

MAIN FILTER 42A-A g
MAIN FILTER 75A-A

MAIN FILTER 130A-A
MAIN FILTER 180A-A

W\@/ MAIN FILTER 130A-8 |
F. H4/1

Mains filters. Outside look.

Technical data

T. H4/1 Mains filters. Technical data.

MAIN FILTER 42A-A 75A-A | 130A-A | 180A-A
130A-B
Rated voltage 3-ph, 380-480 Vac (50/60 Hz)
5::;% %rrseorltcm 22°F) 42 A 75 A 130 A 180 A
Approx. mass kg (Ib) 2.8 (6.2) 4.0 (8.81)| 7.5 (16.5)  11.0 (24.2)
Rated leak current 0.50mA  0.50mA | 0.75mA 0.75mA
Max. leak current 27mA  27mA | 130mA 130 mA
Power loss 19w 20W 40W 61W
Operating room temperature 5°C..45°C (41 °F ... 113 °F)
Storage temperature -25°C...+60°C (-13 °F ... + 140 °F)
Shipping temperature -25°C...+70°C (- 13 °F ... + 158 °F)
Relative Humidity <90 % non-condensing at 45 °C (113 °F)
Operating vibration 1.0g
Shipping vibration 15¢
Sealing IP 20




O O O Auxiliary modules

T. H4/2 Mains filters. Technical data of the connection terminals.

MAIN FILTER | 42A-A 75A-A 130A-A  180A-A

Max. tightening torque (N-m) 1.8 23 8.0 18.0

Terminals min./max. section (mm?)  1/10 0.5/25 | 16/50 @ 35/95

MAIN FILTER | 130A-B

Cable length (mm) 500

Wire cross-section (mm?) 35

Ring tongue terminal M8
INFORMATION.

Note that this filter must be mounted near the drive.

Insertion losses

Insertion losses are a measure of the attenuation (loss of signal power in
dBpV) due to the incorporation of a device in the line. See now the
attenuation (dBuV) - frequency (MHz) graphs with the mains filters.

MAIN FILTER 42A-A

100

90 /— S
80 [T N4
70 |17 ’ \\
60
50

dBuV

40
30
20
10

0
015 0.3 05 1.0 20 5.0 10.0 20.0 30.0

MHz

Modo asimétrico Modo simétrico

Asymmetric mode Symmetric mode

F. H4/2

MAIN FILTER 42A-A. Insertion losses.

MAIN FILTER 75A-A

100

% SN

80

70
60
50

dBuV

40

30

20

10

0
015 03 05 1.0 20 5.0 10.0 20.0 30.0

Modo asimétrico Modo simétrico MHz

Asymmetric mode Symmetric mode

F. H4/3

MAIN FILTER 75A-A. Insertion losses.
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MAIN FILTER 130A-A | MAIN FILTER 130A-B
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Modo asimétrico
Asymmetric mode

Modo simétrico
Symmetric mode

F. H4/4

MAIN FILTER 130A-A | MAIN FILTER 130A-B. Insertion losses.

MAIN FILTER 180A-A

100

90
80

70 |
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dBuv
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0
015 03 05

1.0 20 5.0 10.0 20.0 30.0

Modo asimétrico
Asymmetric mode

Modo simétrico
Symmetric mode MHz

F. H4/5

MAIN FILTER 180A-A. Insertion losses.

Selection

Select the mains filter to be installed according to the power supply or
compact drive as per the attached table.

T. H4/3 Mains filter according to the main power supply or compact drive

installed.
MODULE MAINS FILTER
XPS-25, RPS-20 MAIN FILTER 42A-A
PS-25B4 MAIN FILTER 42A-A
RPS-45 MAIN FILTER 75A-A

PS-65A, PS-33-L

MAIN FILTER 130A-A or MAIN FILTER 130A-B

XPS-65, RPS-75

MAIN FILTER 130A-A or MAIN FILTER 130A-B

RPS-80

MAIN FILTER 180A-A

ACD/SCD/CMC 1.0

MAIN FILTER 42A-A

ACD/SCD/CMC 2.35/2.50

MAIN FILTER 42A-A

SCD 2.75

MAIN FILTER 42A-A

6. POWER LINE CONNECTION shows the strict rules that must be
followed to properly install the mains filters. 11. DIMENSIONS of this
manual shows the dimensions.



4.2 Chokes

The chokes (inductances or coils) are used with regenerative power
supplies (XPS-25 and XPS-65) and regenerative regulated power
supplies (RPS-80, RPS-75, RPS-45 and RPS-20).

When returning power to mains, the impedance of mains for the outgoing
currents is very low. Hence, the up ramps of this current must be limited
with a choke.

These three-phase chokes for XPS and RPS power supplies must be
connected to the power line input.

On the XPS power supplies, the choke must be connected to power
terminals CH1 and CH2 located at the bottom of the module.

RPS power supplies do not have connection terminals at the bottom of
the module like at XPS power supplies; therefore, it must be connected to
the power line between the MAIN FILTER and the RPS power supply
itself. See diagrams in the corresponding chapter of this manual.

The internal switching mechanism of these power supplies generates a
regenerative current to mains already filtered by this choke.

FAGOR provides the XPS-25 and XPS-65-A chokes that must necessarily
go with the corresponding XPS power supplies and the RPS-75-3, RPS-
45 and RPS-20 chokes that must go with RPS power supplies.

XPS CHOKES

Outside look

©

O]
\:?’b
;\\(\
ooo
&
O\
O]

XPS-25 CHOKE

XPS-65-A CHOKE

F. H4/6
XPS CHOKES. Outside look.

Technical data

T. H4/4 XPS CHOKES. Technical data.

CHOKE XPS-25 XPS-65-A
Inductance (10 kHz) 0.350 mH 0.250 mH
Rated current 50 A 120 A
Peak current 100 A 185 A
Max. terminal section 10 mm? 70 mm?
Approx. mass kg (Ib) 8.0 (17.6) 12.0 (26.4)

Operating room temperature 5°C..45°C (41 °F ... 113 °F)

Storage temperature -25°C...+60°C (-13 °F ... + 140 °F)

Shipping temperature -25°C ...+ 70 °C (- 13 °F ... + 158 °F)

Relative Humidity <90 % non-condensing at 45 °C (113 °F)

Operating vibration 10g
Shipping vibration 15¢
Sealing IP 20

|
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MANDATORY. The use of these chokes is a must for the proper
operation of the XPS regenerative main power supplies. The length of the
cable joining the choke with the power supply must never exceed 2 m.

6. POWER LINE CONNECTION shows the strict rules that must be
followed to properly install the chokes. 11. DIMENSIONS of this manual
shows the dimensions.

RPS CHOKES

Outside look

CHOKE RPS-20
CHOKE RPS-45
CHOKE RPS-75-3

F. H4/7
RPS CHOKES. Outside look.

Technical data

T. H4/5 RPS CHOKES. Technical data.

CHOKE RPS-20 RPS-45 RPS-75-3
Inductance (8 kHz) 0.90 mH 0.40 mH 0.250 mH
Rated current 32A 72A 128 A
Maximum current 50 A 125 A 185 A
Min. conductor section 10 mm? 35 mm? 70 mm?
Approx. mass kg (Ib) 12.3(27.1) | 20.3 (44.7) 363 (80.0)
Operating room temperature 5°C...45°C (41 °F ... 113 °F)
Storage temperature -25°C...+60°C (- 13 °F ... + 140 °F)
Shipping temperature -25°C...+70°C(-13°F ... + 158 °F)
Relative Humidity <90 % non-condensing at 45 °C (113 °F)
Operating vibration 1.0g

Shipping vibration 15¢g

Sealing IP 20

|
MANDATORY. Installing chokes is an absolute must when using RPS
regenerative regulated main power supplies and they must always be
installed between the main power supply and the mains filter. The length
of the cable joining each choke with the main power supply must never
exceed 2 m and must be shielded.

6. POWER LINE CONNECTION shows the strict rules that must be
followed to properly install the chokes. 11. DIMENSIONS of this manual
shows the dimensions.



4.3 External Braking Resistors

P> B>

NOTE. This manual uses two synonyms BALLAST RESISTORS and
CROWBAR RESISTORS to refer to braking resistors.

External resistors are used to dissipate the excess of energy generated at
the power bus in a braking process of electrical motors and cannot be
dissipated by the internal resistor of the module (power supply or compact
drive). These resistors do not require external electrical supply.

ER+TH-0/O resistors with thermostat

Outside look

Independent resistors whose model is ER+TH-0/0 are external electrical
resistors used with power supplies and compact drives that have an
internal or external thermostat.

®

) ER+TH-24/750
ER+TH-24/1100
ER+TH-18/1100

F. H4/8

External braking resistors. Outside look.
A. with external thermostat, B. with internal thermostat.

ER+TH-18/1800
ER+TH-18/2200

Technical data

T. H4/6 External braking resistors with external thermostat. Technical data.

With external ER+TH- ER+TH- ER+TH-
thermostat 24/750 24/1100 18/1100
Resistor 24 Q 24 Q 18Q
Tolerance 5% 5% 5%
RMS power 650 W 950 W 950 W
Energy absorbed in 5" 37 kJ 55 kJ 55 kJ
overloaded (note: J = W-s) | (note: J = W-s) | (note: J = W:s)
Operating room temperature 5°C...45°C (41 °F ... 113 °F)
Storage temperature -25°C...+60°C(-13 °F ... + 140 °F)
Shipping temperature -25°C...+70°C (-13°F ... + 158 °F)
Relative Humidity <90 % non-condensing at 45 °C (113 °F)
Operating vibration 109

Shipping vibration 159

Sealing degree IP 55

Approx. mass g (Ib) 920 (2.02) 1250 (2.75) 1250 (2.75)

Note that the value for the rms power depends on the following conditions:
Resistor installed vertically with the connection cables at the bottom and
separated from the nearest surface at a distance of at least 10 cm (about 4 in).

WARNING. HEAT DANGER. DO NOT TOUCH the surface of these
resistors. Remember that it may reach temperatures around 400 °C (752
°F). If it is installed to be easily accessible, precautions must be taken to
prevent unintentional contact. Also avoid heat sensitive items (cables,
etc.) from coming into contact with the surface to avoid damaging or
destroying these elements and/or causing other more dangerous
situations.
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T. H4/7 External braking resistors with internal thermostat. Technical data.

With internal thermostat ER+TH-18/1800 ER+TH-18/2200
Resistor 18Q 18 Q
Tolerance +5% +5%
RMS power 1.3 kW 2.0 kW
Energy absorbed in 5" 55 kJ 83 kJ
overloaded (note: J = W-s) (note: J =W:s)
4 Operating room temperature 5°C...45°C (41 °F ... 113 °F)
[ Storage temperature -25°C...+60°C(-13 °F ... + 140 °F)

Shipping temperature -25°C...+70°C (- 13 °F ... + 158 °F)
Relative Humidity <90 % non-condensing at 45 °C (113 °F)
Operating vibration 10g

Shipping vibration 159

Sealing IP 54 | IP 54
Approx. mass kg (Ib) 3.0 (6.61) ‘ 7.0 (15.43)
Note that the value for the RMS power depends on the following conditions:

Resistor installed vertically with the connection cables at the bottom and
separated from the nearest surface at a distance of at least 10 cm (about 4 in).

AUXILIARY MODULES
External Braking Resistors

WARNING. HEAT DANGER. DO NOT TOUCH the surface of these
resistors. Remember that it may reach temperatures around 410 °C (770
°F). If it is installed to be easily accessible, precautions must be taken to
prevent unintentional contact. Also avoid heat sensitive items (cables,
etc.) from coming into contact with the surface to avoid damaging or
destroying these elements and/or causing other more dangerous
situations.

P B>

8. INSTALLATION shows the installation rules for external braking
resistors that must be followed strictly in order to install them properly. 11.
DIMENSIONS of this manual shows their dimensions.

ER+TH-18/00+FAN
resistor with internal thermostat and fan

Outside look

The independent resistors whose model is ER+TH-18/0+FAN are external
electrical resistors that can also be used with power supplies and compact
drives that have an internal thermostat and a single-phase 220 Vac
cooling fan.

FAN connection terminals

FAGOR /@

AUTOMATION
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ER+TH-18/1000+FAN
Ref.2307 8/1000 Temperature Sensor

ER+TH-18/1500+FAN
ER+TH-18/2000+FAN

F. H4/9
External braking resistors with internal thermostat and a fan. Outside look.

Ground screw
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Technical data

T. H4/8 External braking resistors with internal thermostat and fan.

Technical data.

P> B>

ER+TH-0J/OJ+FAN 18/1000 18/1500 18/2000
Resistor 18 Q 18 Q 18 Q
RMS power 2.0 kW 3.0 kW 4.0 kW

5°C...45°C (41 °F ... 113 °F)
-25°C...+60°C (-13°F ... + 140 °F)
-25°C...+70°C (-13°F ... + 158 °F)
<90 % non-condensing at 45 °C (113 °F)
1.0g
15¢

Operating room temperature

Storage temperature
Shipping temperature
Relative Humidity
Operating vibration
Shipping vibration
Sealing IP20/IP 65*

Approx. mass kg (Ib) 6.0(132) = 7.0(154)  8.0(17.6)
* To maintain a sealing protection of IP 65, the surface temperature of the
resistor must not exceed 200 °C (392 °F).

B
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External Braking Resistors

WARNING. HEAT DANGER. DO NOT TOUCH the surface of these
resistors. Remember that it may reach temperatures around 300 °C (572
°F). If it is installed to be easily accessible, precautions must be taken to
prevent unintentional contact. Also avoid heat sensitive items (cables, etc.)
from coming into contact with the surface to avoid damaging or destroying
these elements and/or causing other more dangerous situations.

Note that the rms power value in the above tables depends on the
following conditions: Resistor installed vertically with the connection
cables at the bottom and separated from the nearest surface at a distance
of at least 10 cm (about 4 in).

Load diagram
P *100
max ED[%]

100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 5%

SD = Cycle time max 120 s

P [W]
R Pause ED

D) = EP0) «109 . ED .
SD (max 120s) t[s]

SD[s]

ED = Duty cycle

F. H4/10
External braking resistors with internal thermostat and fan. Load diagram.
8. INSTALLATION shows the installation rules for external braking

resistors that must be followed strictly in order to install them properly. 11.
DIMENSIONS of this manual shows their dimensions.

FAGOR

AUTOMATION

Thermostat associated with external resistors

Outside look

| 500 . DDS
T § o HARDWARE
w2
L sw10 E
Ref.2307
@
F. H4/11

External thermostat. Outside look.
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Technical data

All external braking resistors currently available in the FAGOR catalog

come with a thermostat.

They are classified as:

Thermostat External braking resistor model

ER+TH-18/1800, ER+TH-18/2200

Internal ER+TH-18/1000+FAN, ER+TH-18/1500+FAN,

ER+TH-18/2000+FAN

External ER+TH-24/750, ER+TH-24/1100, ER+TH-18/1100

and their technical characteristics are:

Internal thermostat

Contact

Normally Closed

Contact opening temperature

160 °C (320 °F) (1 £ 10 %)

Rated voltage

250 Vac

Rated current 2A

Wire section 0.25 mm?
External thermostat

Protection degree IP 20

Contact
Contact opening temperature

Normally Closed
200 °C (392 °F) (1 £ 10 %)

Rated voltage

250 Vac

Rated current 25A
Wire section 0.25 mm?
Ohm value

WARNING. When connecting an external braking resistor other than the
one shown in table T. H4/9 make sure that its Ohm value is the same as
that of the internal braking resistor of the unit. Verify it in the technical
characteristics table of the corresponding power supply in chapter 2 or of
the corresponding compact drive in chapter 3 of this manual.

ACD/CMC/SCD compact units without NR model have a particular resistor
associated with them; FAGOR supplies it in an accessory bag inside the
unit package and the user must install it. This is not the case for units with
NR model for which the user must select the appropriate resistor model
depending on the energy to be dissipated in the application. Therefore,
the latter do not come with the resistor in the accessory bag of the unit
and it must be requested separately.

Use the attached table to select the external braking resistor for your
power supply with enough RMS power to dissipate the energy generated
while braking.

T. H4/9 Possible external braking resistors to be installed on power
supplies. Required Ohm values.

MAIN POWER OHM RMS  RESISTOR MODEL
SUPPLY POWER
950 W | ER+TH-18/1100
1.3KW ER+TH-18/1800
2.0 kW | ER+TH-18/2200
2.0 kW | ER+TH-18/1000+FAN
3.0kW ER+TH-18/1500+FAN
4.0KW ER+TH-18/2000+FAN

PS-25B4 18Q




T. H4/9 Possible external braking resistors to be installed on power
supplies. Required Ohm values.

950 W | ER+TH-18/1100

1.3 kW |ER+TH-18/1800

2.0 kW |ER+TH-18/2200

2.0 kW ER+TH-18/1000+FAN

3.0 kW ER+TH-18/1500+FAN

4.0 kW ER+TH-18/2000+FAN

1.9 kW |2x ER+TH-18/1100 in parallel
2.6 kW |2x ER+TH-18/1800 in parallel

XPS-25 18 Q

B

w
PS-65A 90 4.0 kW |2x ER+TH-18/2200 in parallel "'éj %
PS-33-L 4.0 kW | 2x ER+TH-18/1000+FAN in parallel a 3
6.0 kW | 2x ER+TH-18/1500+FAN in parallel CE) Dé)
8.0 kW |2x ER+TH-18/2000+FAN in parallel E —%
1.9kW 2x ER+TH-18/1100 in parallel E @
2.6 kW |2x ER+TH-18/1800 in parallel § %
XPS-65 90 4.0 kW |2x R+TH-18/2200 in paral.lel < 5
4.0 kW |2x ER+TH-18/1000+FAN in parallel
6.0 kW | 2x ER+TH-18/1500+FAN in parallel
8.0 kW |2x ER+TH-18/2000+FAN in parallel
Use the attached table to select the braking resistor for your compact
drive when applicable with enough rms power to dissipate the energy
generated while braking.
T. H4/10 Possible braking resistors to be installed on compact drives.
Required Ohm values.
DRIVE OHM RMS RESISTOR MODEL
POWER
ACD 1.15 43Q  300W |Internal R.
CMC 1.15 43Q | 300W Internal R.
Sep11s 430 00w (TR orerene ERs T30
ACD 1.25 24Q | 250 W 240 550 W *
CMC 1.25 24Q | 250 W 240 550 W *
SCD 1.25 24 Q| 650 W 240 750 W * with external thermostat
SCD1.25..NR 24 Q 950 W ER+TH-24/1100
ACD 2.35 18Q 450 W | 18Q 900 W *
CMC 2.35 18Q 450 W | 18Q 900 W *
SCD 2.35 18Q 1.3 kW 18Q 1800 W * with internal thermostat
2.0 kW ER+TH-18/2200
2.0 kW ER+TH-18/1000+FAN
SCD2.35.NR| 180 3.0 kW ER+TH-18/1500+FAN
4.0 kW | ER+TH-18/2000+FAN Eﬁﬁﬂoo ,B
ACD 2.50 18Q 450 W | 18Q 900 W *
CMC 2.50 18Q 450 W | 180 900W *
SCD 2.50 18Q | 1.3kW 180 1800 W * with internal thermostat
2.0KkW ER+TH-18/2200 DDS
SCD 250 NR | 18 20 KW ER+TH-18/1000+FAN HARDWARE
3.0 kW ER+TH-18/1500+FAN
4.0 kW | ER+TH-18/2000+FAN
SCD 2.75 18Q 3.0kW ER+TH-18/1500+FAN * . Ref.2307
SCD 2.75..NR 18 Q 4.0 kW  ER+TH-18/2000+FAN

* FAGOR supplies the resistors indicated with an asterisk (see shaded rows) as
accessories with the unit. The rest of them are supplied only upon request.
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4.4 Capacitor Module. CM-1.75

This module stores the energy returned while the motors are braking.

The capacitor module should also be used when having systems that
sporadically request high current peaks from the power bus hence
increasing the bus' own capacity.

From the energy point of view, installing a capacitor module is more
efficient than installing external braking resistors.
Outside look

Module that must be connected in parallel to the power DC BUS. FAGOR
supplies with each module two plates for connecting them to the DC BUS.

D10
@®
Y
é
§
g
N
®
o)
Ut JuU
F. H4/12
Capacitor module, CM-1.75. Outside look.
Technical data
T. H4/11 Capacitor module, CM-1.75. Technical data.
Capacitor Module CM-1.75
Capacity 7.38 mF
Maximum voltage at the bus 797 Vdc
Operating room temperature 5°C..45°C (41 °F ... 113 °F)
Storage temperature -25°C ... +60°C (-13 °F ... + 140 °F)
Shipping temperature -25°C...+70°C (- 13 °F ... + 158 °F)
Relative Humidity < 90 % non-condensing at 45 °C (113 °F)
Operating vibration 1.0g
Shipping vibration 159
Sealing IP 2x
Approx. mass kg (Ib) 6.2 (13.6)

11. DIMENSIONS of this manual shows their dimensions.



4.5 Auxiliary Power Supply. APS-24

The main purpose of the auxiliary power supply module APS-24 is to
generate +24 Vdc for the control circuits of the drives and of the power
supplies that do not integrate the auxiliary power supply (i.e. PS-65A).
This voltage is supplied through three identical connectors (X2, X3 & X4)
connected in parallel that may be accessed from the face of the module.
Includes protections against over-current and over-voltage both at the
input and at the output.

There is no need to use these power supplies for compact drives,
regenerative power supplies (XPS-25, XPS-65, RPS-20, RPS-45, RPS-75
and RPS-80) and the non-regenerative power supply (PS-25B4). They all
integrate an auxiliary power supply already with these features. However,
an auxiliary power supply may be installed next to the units mentioned
here when the required consumption exceeds what the integrated
auxiliary power supply can provide. Hence, for example, when there are
too many axes connected to the DC BUS, there will be too many control
circuits, fans etc. to supply power to. In that case, install an external
auxiliary power supply that can provide all the required power.

Outside look

AUXILIARY MODULES
Auxiliary Power Supply. APS-24 h

F. H4/13
Auxiliary power supply, APS-24. Outside look.

Technical data

T. H4/12 Auxiliary power supply, APS-24. Technical data.

Auxiliary power supply
Output voltage, Imax.

APS-24
24 Vdc (1+5 %), 10 A

Line voltage input

400 (1 - 10 %) Vac - 460 (1 + 10 %) Vac

Line frequency 48 Hz ... 62 Hz

Mains consumption 0.72 A (400 Vac), 0.63 A (460 Vac)
Max. Inrush current 23.9 A (460 Vac)

Bus consumption 0.48 A (565 Vdc), 0.44 A (650 Vdc)
Maximum voltage at the bus 790 Vdc

Operating room temperature

5°C...45°C (41 °F ... 113 °F)

Storage temperature
Shipping temperature

-25°C ...+ 60 °C (- 13 °F ... + 140 °F)
-25°C ...+ 70 °C (- 13 °F ... + 158 °F)

Relative Humidity

<90 % non-condensing at 45 °C (113 °F)

Operating vibration 10g
Shipping vibration 159
Sealing IP 2x
Approx. mass kg (Ib) 4.3 (9.4)

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307
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NOTE. See 13. COMPATIBILITY for the models of the compatible
APS-24 auxiliary power supplies with the XPS|RPS power supplies in
case it is installed.

|
INFORMATION. In case of micro-surges or total mains power outage, this
module guarantees the stability of the 24 Vdc to feed the control circuits
of the drives connected to the bus and maintain it for as long as the emer-
gency stop of the motors lasts, thus stopping the axes in a controlled
manner.

Block diagram

-
> +24 Vdc I
™ X2 | 0Vdc

AUXILIARY ™ CHASSIS
> +24 vdc |
POWER [ 3| ovae
LL; N > SUPPLY s CHASSIS |
> APS—ZZI- > +24 Vdc

CHASSIS > Xll- 0 Vdc |
> CHASSIS |
e .|

L+ Imax total = 10 A
L- Pmax total = 240 W

F. H4/14

Auxiliary power supply, APS-24. Block diagram.



Connectors

The APS-24 auxiliary power supply has the following connectors:

&
O 0 ¥
} -
E
~ 4
@)
v 1. .
B 2 [ | -
b B . u o
\ d ¢
3 L2 59
Q <
CHASSIS g =
> o
- x -
(= < ?
+2iVeEle, o) d4 o
2 X 3
QA o W2 3 a
>
L Hlo
7 i E
==O = +24Vdle o =
vourace Q) = %09
over curasm (O) % % QA o x@
e &« + lo
1]
t2alide
(O\/A o)
f e
oven. (5] L o
ol Bl —
+20Vde. o 1
- JEE O S A +24Vdc.
M= B I S N Y
— 1] .
+20Vde. o ‘
R 3L e CHASSIS
L o L 0
1
@ 12 e 2
DANGER il ] 3 * ‘ OV
YT 3. CHASSIS
|
1
R AL
| - ‘
' 3 e o
4‘L—j CHASSIS
L1
& F Imax total = 10 A
LS 1) Pmax total = 240 W
Note. The maximum current of 10 A is the total current that the power supply can FAGOR
provide as the sum of all the currents that may be supplied through the three 24 AUTOMATION
Vdc connectors; in other words, it can provide a maximum total power of 240 W
(all of them together), but not through each one.

F. H4/15
APS-24, auxiliary power supply. Connectors.

- ) HARDWARE
X1. Input connector to feed the auxiliary power supply from mains. It

admits a line voltage between 400-460 Vac.
X2. Output connector of the auxiliary power supply offering 24 Vdc.
X3. Output connector of the auxiliary power supply offering 24 Vdc. Ref.2307
X4. Output connector of the auxiliary power supply offering 24 Vdc.
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ON

RESET
OVER VOLTAGE .

OVER CURRENT ‘

-

Status indicator lamps

The auxiliary power supply APS-24 has the following indicator lights that
inform about its running status.

B OVER VOLTAGE. Red LED. Output over voltage. It has exceeded 28
Vdc and interrupts its operation.

B OVER CURRENT. Red LED. Output over current. The power supply
has exceeded 10 A and its output voltage is less than 24 Vdc.

ON. Green LED. It is working fine.

RESET. When the power supply quits working due to over voltage, the
RESET button may be used to restart the system.

Other considerations

WARNING. This APS-24 auxiliary power supply is to be used to supply to
the electrical control circuits and signals to run the drive. This module

must never be used to supply power to the holding brake of a motor. The
holding brake may generate voltage peaks that could damage the unit.

8. INSTALLATION shows the strict rules that must be followed to
properly install the auxiliary power supply. 11. DIMENSIONS of this
manual shows their dimensions.



4.6 Bus Protection Module. BPM

Install in DDS systems having:

Synchronous spindle and only when required by the application.

Purpose. Protect the power semi-conductors (IGBTs) of the drive that
governs it, thus preventing damage to the unit due to a very high voltage
that may be generated at the power bus because the braking energy
cannot be returned when a voltage drop occurs.

and/or,

RPS power supply when only the controlled stop is to be ensured.

Purpose. To ensure a controlled stop of the motor due to mains failure
because the energy may be dissipated while braking at the external
braking resistors installed in the BPM module. Not installing this module
will result in an uncontrolled stop (by friction) in case of a voltage failure
due to an over-voltage error of the bus because there are no resistors to
dissipate the braking energy.

Outside look

AUXILIARY MODULES
Bus Protection Module. BPM h

o=
-
@=

B

BUS PROTECTION MODULE

72

F. H4/16
Bus Protection Module, BPM. Outside look.

Technical data

T. H4/13 Bus Protection Module, BPM. Technical data.

Bus Protection Module BPM
Power voltage input 1542 Vdc ... 800 Vdc FAGOR
Control circuit voltage 24 Vdc (between 22 Vdc and 26 Vdc) AUTOMATION
Control circuit consumption 0.1A
Protections Short-circuit, over-temperature

S .
Braking resistors r_n;S é)é gc?ntr?et:htcrsedevai?hgurtep?cl)svtv%rrs limit DDS
Maximum braking power 1100 kW HARDWARE
Filter capacity 410 uF, 900 Vdc
Max. voltage at DR OK contact 125 Vac, 150 Vdc
Max. current at DR OK contact 1 A i Ref.2307
Approx. mass kg (Ib) 3.6 (7.9) |
Operating room temperature 5 °C ... 45 °C (41 °F ... 113 °F)
Storage temperature -25°C...+60°C (- 13 °F ... + 140 °F)
Shipping temperature -25°C..+70°C (-13 °F ... + 158 °F)
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T. H4/13 Bus Protection Module, BPM. Technical data.

Relative Humidity <90 % non-condensing at 45 °C (113 °F)
Maximum altitude 2 000 m (6 561 ft) above mean sea level
Operating vibration 10g
Shipping vibration 159
Sealing IP 2x
11. DIMENSIONS of this manual shows their dimensions.
4- Block diagram
n =
o5 —L
=2 . L-
8 % —1 L+
= 3
s S |
< IS — R
i § X5k R1
5 © RESET »| INTERMEDIATE CIRCUIT p- DRIVER
< 0 = CONTROL IGBT
" — — R2
4] BPM OK. _{’——qg R2
’ —h
ORIVER
24 Vdc
0 Vi I6BT L
R3
ORIVER —||;
POWER SUPPLY 68T Xﬂ

F. H4/17
Bus Protection Module, BPM. Block diagram.

Connectors

X54 connector. Basic control signals

Screw-in connection type 6-pin plug-in connector located at the front of
the module and identified as X54. See figure.

RESET
GND
ORIVE 0K
0 Vdc (IN)
24 Vde (IN)
FAGOR
RESET | © ©
DDS GND =NG)
HARDWARE DR~ | =H © G
NDKDJH 7i ©®
o I==0C)
Ref.2307 +20Vde|| O @

F. H4/18
X54 connector. Basic control signals.
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FAGOR supplies the aerial connector in the accessory bag. The values
for pitch, tightening torque, pole section (input holes of the connector) and
other data regarding the terminals of this connectors are shown in the

following table.

T. H4/14 Aerial connector that may be plugged into X54. Technical data

Connector data
Nr of poles 6
Gap (mm) 5
Min./max. tightening torque (N-m) 0.5/0.6 4
Screw thread M3 u
Min./max. section (mm?) 0.2/2.5 n s
Rated current In (A) 12 wa
: > .
Connection data 8 o9
>
Length to strip (mm) ‘7 = 3
> =
x c
T. H4/15 X54 connector. Signals at the pins. g 2
4 ©°
1 RESET System error RESET input. (24 Vdc; 4.5 mA + 7.0 mA) § %
2 GND Ground < o
3 | DRIVE OK | Contact indicating module status. -
It opens in case of failure.
4 DRIVEOK Limit1Aat24V.
5 0Vdc 0 V reference input
6 24 Vdc Voltage input (24 Vdc; 4.5 mA + 7.0 mA).

When the control circuit is supplied with 24 Vdc (pins 5 and 6) the module
runs an internal test. If it runs OK, it closes the module status DRIVE OK
contact (pins 3 and 4).

This contact stays closed while the supplied 24 Vdc are maintained and
internally the module runs properly.

A 1.25 A (F) fuse protects the internal circuits.

The consumption of these control signals is between 4.5 mA and 7.0 mA.

X56 connector. External braking resistor

Screw-in type 6-pin plug-in connector used to connect the external
braking resistor(s). Located at the bottom of the module and identified as
X56. See figure.

[N

FAGOR

AUTOMATION

DDS
o HARDWARE
@
=
= -
Ref.2307

F. H4/19
X56 connector. External braking resistor/s.
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raULT (O

BALLAST ()|[D57

READY ()

FAGOR supplies the aerial connector in the accessory bag. The values
for pitch, tightening torque, pole section (input holes of the connector) and
other data regarding the terminals of this connectors are shown in the
following table.

T. H4/16 Aerial connector that may be plugged into X56. Technical data.

Connector data

Nr of poles 6

Gap (mm) 7.62
Min./max. tightening torque (N-m) 0.5/0.6
Screw thread M3
Min./max. section (mm?) 0.2/4
Rated current In (A) 20
Connection data

Length to strip (mm) 7

8. INSTALLATION describes the procedure for a correct installation of
the braking resistors to the BPM through this connector and of the unit in
the system.

D57, status light indicators

B FAULT. There is an error. Top LED red.

B BALLAST. Crowbar activated. Middle LED amber.
B READY. Unit ready. Bottom LED green.



SELECTING CRITERIA

5.1 Selection of the Synchronous Servomotor and its Associated Drive

First motor pre-selection

F. H5/1
General diagram of a motor-leadscrew-table system.

The motor selection will depend on the mechanical and dynamic response
characteristics that it must satisfy. Hence, the motor must meet the
specifications on torque (N-m), speed, duty cycles or other kind of
requirements of the motor to be moved.

Calculation of the necessary motor torque (M)

The required total motor torque Mt has two components:

B The static torque Mg to maintain the table at a constant speed or fixed in
a position.

B The acceleration torque Mp to change its speed.

The reduction in the motor ballscrew transmission [i] is a factor to be Eﬁﬁﬂom?
considered in many of the following calculations:

My = Mg+Mp i = DP1 .
DP2 |
MrotaL = MconTINUoUus ¥ MACCELERATION DDS
HARDWARE
O The continuous torque Ms:
= + +
Mg = Mg+ My + Mg Ref.2307

MconTinuous = MericTioN Y MweigHT *McuTTING
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—

is due to:

« the friction between table with its ways and with the ballscrew Mg,
* the weight of the table when not moving horizontally My,

» the cutting force of the tool M.

O Friction torque Mg :

1

MF = [MF_TABLE+MF—BALLSCREW]. i

|
| —
E
=
+
o
| —
=

where:

Torque due to friction in N-m.

Table mass in kg.

Leadscrew diameter in m.

Gravitational acceleration, 9.81 in m/s2.

Leadscrew pitch per turn in m.

The friction coefficient between the table and the ways it moves on:

T Q@ a3 =
m

typical p values depending on material:

Iron 0.1+0.2
Turcite 0.05
Roller bearings 0.01 + 0.02

O Torque due to the weight of the table M, :

When the table does not move horizontally, but at an angle § like in fig. F.
H5/1 the torque due to the weight of the table must also be considered.

- (20205

Myy Torque due to the weight of the table in N-m.

o Inclination angle of the ballscrew with respect to the horizontal axis.
% Table weight compensation factor that can vary between 0 and 1.

If the total table weight is compensated for by means of some sort of
hydraulic system or counterweights so the motor makes the same effort to

move the table up as to move it down, the % factor will be 0. At the other
end, if no compensation is applied, % will be 1.

O Torque due to the needed cutting force M:

There is a cutting force between the tool and the part and this means a
hindrance for moving the table. The torque necessary at the motor to
make this movement is calculated as follows:

MC - [F.ZQTE.h]%

Mc Torque due to the cutting force of the tool in N-m.

F Cutting force of the tool in kg-force.
g Gravitational acceleration, 9.81 in m/s2.

Motor speed calculation (1/min)

The machine will need a maximum speed (rpm motor) in a linear
movement of the table. Therefore, the motor must have a max. speed of:

v
RPM max} i

motor [ h

Vax is the maximum linear speed the table needs.

Select in the characteristics table of FAGOR synchronous motors (see
'man_fxm_fkm_motors.pdf’) a motor having:

* A stall torque equal to or greater than the calculated continuous torque
Ms.

¢ A maximum turning speed equal to or greater than the calculated value
RPMmotoR-



Second motor pre-selection

Calculation of inertia, J

The next step is to calculate the load that the motor has to move when
accelerating; that is the moment of inertia of all the elements it moves.

Total inertia (from now on inertia) JygtaL is due to the load J gap and to
the rotor of the motor itself Jygror.

JrotaL = JLoaD *Y MoTOR

The inertia due to load may be divided into that of the table + that of the
ballscrew + that of the system used to compensate for non - horizontal
axes + that of the pulley or gear used for transmission and which turns
with the ballscrew (pulley 1). All these elements are affected by the
reduction factor i as shown by the following equation.

The inertia due to the pulley that turns with the motor (pulley 2) is not
affected by the i factor.

| _ TABLE* YBALLSCREW * Y PULLEVI* Y COMPENSATION , |
LOAD ~ 2 PULLEY2
The inertia of each element is:
4
J - m. [H7? | dLomea
TABLE 2n BALLSCREW ~— — -
32
4 4
| =Dp1~|_1-7t~(x | _Dpz‘Lz‘T“a
PULLEY1 32 PULLEY2 32

The resulting inertia will be in kg-m?2.

L Leadscrew length in m.
Ly  Width of pulley 1 in m.

L,  Width of pulley 2 in m.
D,1 Diameter of pulley 1in m.
Dy, Diameter of pulley 2 in m.

a Material density:
7700 kg/m?® for iron/steel
2700 kg/m? for aluminum

i, h are data used earlier.
See previous sections.

The inertia of the motor JyoToR iS:

J MoToR = J RoTOR * J BRAKE

this data may be obtained from the characteristics table of the
corresponding motor manual.

Verify that in the characteristics table the rotor of the motor chosen in the
1st selection has an inertia Jygtgr that meets the following condition:

JmoTor 2 [Joan” K1

where k is a factor whose value depends on the application given to the
motor.

The ideal will be to obtain a Jygtgr = JLoAD
For a positioning axis, the typical value of “K” will be between 1 and 3.

WARNING. Note that if this requisite is not met, a new motor must be
selected which meets the conditions of the 1st selection and the 2nd one.

L
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Third motor pre-selection

Calculation of the acceleration torque and time

The required acceleration torque is determined by the total inertia to be
moved and the needed acceleration.

The required acceleration is determined by the acceleration time tac
which is the time estimated for the motor to reach its rated speed from
zero rpm.

27 - nN
M =J —\ ]
ACCELERACION = “TOTAL 601,

ny  Rated motor speed .
tac The time it takes the motor to go from O rpm to the rated speed.

Taking the value of tp¢ from the equation:

27 - N
tac = JroTAL’
60 -MaccELERACION

Calculation of the needed RMS torque (Mrms)

The third and last motor selection requires a new data, the RMS torque.

t t t
_ 2 'ac 2 Y 2 ¢
MRMs *«/(MF"MW*MAC) T P (M My (M + My +Me) -7

where:

tac  acceleration time.

tp tool positioning time.

tc Cutting time in a machine cycle.

The typical values for tp¢, tp and tc in machine tool cycle are:

t A
C M
—_ = 6
T 0

t

P _

T 0.4

'ac_,
T =
>t
t/-\C tF’ tC tAC tS
T

Calculation of the motor peak torque (Mpeak)

The required maximum torque is the sum of the friction, weight and
acceleration torque.

For a given acceleration time, we will need specific acceleration torque
and maximum torque. The motor must be able to provide a peak torque
equal to or greater than the calculated maximum torque.




Verify that the motor chosen in previous selections meets the following
condition:

Peak torque equal to or greater than the calculated max. torque:
Mpeak = Mmax

Rated torque equal to or greater than the calculated RMS value:

MRraTED ZMRMS

Summary of the three pre-selections
B Maximum speed equal to or greater than calculated value in RPMygrgr

B Stall torque equal to or greater than calculate continuous value
McoNTINuoUS
Motor inertia equal to or greater than inertia J gap / K

Peak torque equal to or greater than calculated value Myax

Rated torque equal to or greater than calculated RMS value Mgys

Drive selection

Once the motor has been selected, check the electrical characteristics
table in the FXM/FKM AC servomotors manual.

There are several drives available for each motor and the peak torque
obtained with each one of them will be different.

Select the drive that can provide a motor peak torque greater than the
maximum torque required in the application and whose rated current is
equal to or greater than the rated current of the motor.

L
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5.2 Asynchronous Spindle Motor and Drive Selection

On the spindles of machine tools, it is important to maintain a constant
turning speed of the spindle. To control this speed, the drive applies
torque to the load according to the characteristics of this load as well as
to the adjusted accelerations and decelerations.

Procedure to calculated the needed motor power:

1. Depending on the characteristics of the load, determine the rated
values of the needed power (in continuous cycle, instantly and

5 periodically).
|

2. Increase the value of that needed power, considering the efficiency of
the power transmission and load dispersion.

3. Select the drive that offers the current needed to govern the motor in
all duty cycles for that machine.

Power demanded from a motor for a particular load

To determine the needed motor power, use the following formula:

SELECTING CRITERIA

Asynchronous Spindle Motor and Drive Selection

Pmotor > PLoaD * PAccEL/DECEL

The power of the motor must be greater than the sum of the power
required by the load and the power required by the machine's
accelerations and decelerations.

power
_ torque
0 o
0 Ppase speed
F. H5/2

Constant power required from the motor for a load regardless of the load.

T. H5/1 Constant motor power demanded by a load.

Constant motor power

Load type Constant power, regardless of speed

Examples Winding machines at constant tension
Milling spindle
Lathe spindle

Torque/speed The torque decreases from base speed on

characteristics

Eﬁﬁﬂoop Motor Power The rated power of the drive will be the one

demanded by the load.

Power required by the load

DDS The power demanded from an asynchronous spindle motor in a turning or
HARDWARE machining center is determined by the cutting power.

A good cutting process required the asynchronous spindle motor to be
working at constant power and with a power range between 1:3 and 1:5.

Ref.2307 The power values used for a cutting operation on a lathe, mill or
machining center with a drill are calculated using the following formulas.

For a more accurate calculation of the power required, one must bear in
mind different factors such as cutting oil, material, shape of the tools,
hardness of the material machined, etc.
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For lathe work, a cutting blade forces against the part to be machined,
while this is turning. See fig. F. H5/3.

The power required, Pc is calculated as follows:

n-d-Ng
V= 1000
KedLv  dlev

™ 60-1000-n, _ S¢Me

(m/min)

L

(kW)

F. H5/3
Machining for lathe. Cutting power.

Cutting speed in m/min
s Relative cutting resistance in N/mm?

SELECTING CRITERIA

Asynchronous Spindle Motor and Drive Selection

Cutting depth in mm

K
d
L Length of the blade, or feedrate per full turn in mm
D Diameter of the part machined in mm

N

s Spindle turning speed in min™!
ne Mechanical efficiency (varies from 0.7 to 0.85)

Cutting efficiency. Cutting volume per kilowatt every minute
in (cm3/kW)/min

In the case of a milling machine, the cutter is mounted on the spindle itself
and turns with this to cut the material. See fig. F. H5/4.

The power required, Pf is calculated as follows:

Kg-d-W-f dWE
Py = =
f7'60-10002n; ~ 1000% S ng (kW)

F. H5/4
Machining for mill. Cutting power.

Ks Relative cutting resistance in N/mm?

d Cutting depth in mm FAGOR

W Cutting width in mm AUTOMATION

f Feedrate in mm/min

Ns  Spindle turning speed in min™! |

nf Mechanical efficiency (varies from 0.7 to 0.8) | DDS

S; Cutting efficiency. Cutting volume per kilowatt every minute HARDWARE

(cm3/kW)/min

Ref.2307
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In the case of a drill, the bit is mounted on the spindle itself and turns with
this to drill the material. See fig. F. H5/5.

The power required in this case Pd may be calculated with the following
formula:

p = M- 27-n _ n-D?-f
d760-100-1000-ny  4:1000-Syng

(kW)

F. H5/5
Drilling. Required power.

SELECTING CRITERIA

Asynchronous Spindle Motor and Drive Selection

M Drilling load torque in N-cm
n Spindle turning speed in min!

D Hole diameter in mm

f Feedrate in mm/min

Ng Mechanical efficiency (varies from 0.7 to 0.85)

s Cutting efficiency. Cutting volume per kilowatt every minute
d  (cm¥kW)/min

In the event of governing a gravitational load, the power required depends
very much on the presence on absence of balance weights (crane or
elevator). See fig. F. H5/6.

The power required in this case, Pg_ & PgLc may be calculated as
follows:

Balance

weight s
Load
(mg-mg)-V
= —— (kW
PeLe 61201 (W)
F. H5/6
FAGOR Gravitational load. Required power.
AUTOMATION
\") Linear speed in m/min n Mechanical efficiency
m | Table mass in kg m¢c  Counterweight mass in kg
| Governing a_frictional load, this is the case of horizontal movements such
DDS as a conveyor belt or a movable table, the required power depends on the
HARDWARE friction coefficient . See fig. F. H5/7.
Ref.2307
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The power required in this case Pk is calculated as follows:

= kw
F=5120m )
F. H5/7
Frictional load. Required power.
M Friction coefficiente N Mechanical efficiency
m,; Table mass in kg V  Linear speed in m/min

Power needed to accelerate and decelerate an asynchronous
spindle motor

There are three methods to control the acceleration and deceleration
process of the machine spindle:

B Acceleration limited by time.

speed

adiust
aajust

l<— Ta —> time
F. H5/8

Acceleration limited by time.

T. H5/2 Acceleration limited by time.

Method | Acceleration limited by time.

Control | Speed increases linearly in time until the command speed is reached.

Comment The acceleration torque is constant.

m Different acceleration ramps depending on the speed reached.

speed
/’/’
A

]

;

/. adjust

|

!
| L A
0 X

< Ta—> time

F. H5/9

Different accelerations depending on speed.

T. H5/3 Different accelerations depending on speed.

Method  Different accelerations depending on speed

Control | Linear acceleration avoiding abrupt variations in transmitted torque.

Comment Emulation of the square sine function for speed by using ramps.

L

< s
w o
= 2
= o
X »
O o
o =
Z 5
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o 2
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» o
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B Limited acceleration and choke. CHOKE = (Aacceleration/At).

speed

time
F. H5/10
Acceleration and choke limit.

T. H5/4 Acceleration and choke limit.

Method  Acceleration and choke limit.

Control |Progressive linear acceleration, avoiding abrupt variations of
transmitted torque.

Comment | Approach square sine function (bell shape) for the speed.

SELECTING CRITERIA

Asynchronous Spindle Motor and Drive Selection

The capability demanded from the motor is determined by the following

formulas:

Capacity required by the motor 2 Jo, N2

i . _( 2=n M- Nm

in the constant torque area: Py = ( 50 ) " 7000 (kW)
(0 <Ny <Ng) 't
Capacity required by the motor

in the constant torque and 2232 Iu- (N,\Z,I + Né)
constant power area: Py = ( 60 ) T 2000-t (kW)
(0 < NM < Nmax )

Im Inertia of the load in kg-m? as viewed from the motor shaft
Pn Rated power at base speed kW

Nmax Maximum motor speed in min’’

Ng Motor base speed in min™!

Nm Motor speed reached after a time period t in min™’

t Acceleration time until Ny (in seconds) is reached

We will now give several examples of calculations using a mechanical
specifications and for a standard motor. The results could vary from real
ones through mechanical losses, fluctuations in mains voltage, or
inaccuracies of mechanical data.

Example
Data:
Acceleration time:
Between 0 and 1 500 min™' in 0.5s. (1)
K [
FAGOR . l?etween 0and 6 000 min™" in2.5s. (2)
AUTOMATION Motor inertia: Jmotor = 0.13 kg-m?

Motor base speed: N = 1500 min™*

Calculations:

DDS 1. With speed between 0 and 1 500 min™".
HARDWARE N ,
_r2172 ‘™M "™ _[2x72 0.13-1500° _
PN [ o} 1000t LWV ‘[ 0} 1000-05  O41KW] (1]
Ref.2307 2. With speed between 0 and 6 000 rpm.

2n12 JyINmy+ N3] [ 2x72 0.13[6000%+ 1500°]
_} S M B kwg _[—} .

Py = = 10.89 [KW] [2
N [60 2000t 60 2000-2.5 (kW] [2]
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Calculation of acceleration and braking time

After selecting the mechanical characteristics and the power of the drive,
the acceleration and braking time is calculated as follows:

Constant torque 2n-Jy - Ny,

area: ty = 0T (s)

(0<Nm<Ng) M

Consjtant power 2n-Jy, - (N'\i _ NB2)

area: b — TN (s)

(NB<NM<Nmax) T 'MTTB

o ey - E N
' 3=t = —r s N, ©

(NB<NM<Nmax) 'MTTB

Jm Inertia of the load in kg -m? as viewed from the motor shaft

Tm Rated torque at base speed in N-m

Nmax Maximum motor speed in min™.

Ng Motor base speed in min™.

Nm Motor speed reached after a time period t in min”!

Calculation of power with intermittent load

Forming the drive to the right dimensions has to be done with the greatest
care when the application involves a periodical starting and stopping
operation, frequently repeated as in the case of threading with a miller.

torque
v.Tp
TL
1\ T time
-Tp
v
speed
<Tr ><—_£ ——— Tf >
/ _\ / N\
0 v
Tc |

0 | time

2 2
T2 (t+t) +T2
TR:«/ p tf) Ll Nm)
C

F. H5/11
Periodic start-stop operation

For a cycle like the one shown in the fig. F. H5/11 which includes
acceleration and stopping, the equivalent effective torque Tg of equation
must be within the S1 dimension given for the drive torque.

Drive selection

When selecting an FM7|FM9 motor, see the manual of the AC spindle
motor that indicates the drive associated with the selected motor.

L
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5.3 Main Power Supply Selection

Calculation of the power required from the main power supply by the synchronous
servo motors

Initially, considering the mechanical power provided by the motors:

T. H5/5 Main power supply selection depending on the Pa mechanical power output of the motor.

SYNCHRONOUS FXM/FKM n: Max. axis speed in the application (rpm)
- nN: Motor rated speed (rpm)
Mechanical power Pa = Pcal-1.17- [n/nN] : Axis power (kW)
< s
w o
E 2 Axes Pcal n nN Pa
X o
8 2 kW rpom | rpm | KW
z S
= ® 1
8 P GROUP |
-4 2 0to2 kW
w O
n o Synchronous
£ 3
=
Sum of GROUP I : * ki | D |
GROUP I 1
0to 8.5 kW
Synchronous 2 +
3
Sum of GROUP Ii ; x| ki | D |
GROUP Il 1
8.5 to0 27 kW
Synchronous 2 +
3
Sum of GROUP III : [ ]+ ki D> |
SUM OF POWER (kW) 1
N K where:
1 1.00 Pcal: motor power (kW) according to the motor
2 1063 characteristics table.
3 050 1.17: coefficient that stores the efficiency of the
4 0.38 motor (0.90) and that of the drive (0.95).
: The servo set is divided in groups depending on
FAGOR 5 033 their power by applying to each one a
AUTOMATION 6 0.28 simultaneity factor Ki, Kii, Kiii.
N: Nr of synchronous motors per group
kj: simultaneity factor, where j = i, ii, iii
DDS J y J
HARDWARE
Ref.2307
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Then, considering the peak power (S3-5% cycle) that some motors may request sometime:

T. H5/6 Selection of the main power supply considering the peak power (S3-5% cycle) supplied by
the drive for IGBT switching frequencies of 4 kHz and 8 kHz.

SYNCHRONOUS FXM/FKM
Peak power P (S3-5%) |
P (S3-5%) 5
(kw) 2
gL <
1 Z
GROUP | E 2
0to 2 kW 2 Sum of GROUP | ki D | g &
synchronous 3 o
Z Q
+ E @
D 6
GROUP II 1 m 5
»
2108.5 kW 2 Sum of GROUP Il Cx ki D | <
synchronous ‘2‘5
3
+
GROUP 1l 1
8.5 10 27 kW 2 Sumof GROUPNI ~ * ki D |
synchronous
3
SUM OF POWER (kW) EEN
. AXD Power
N K drive (83-5%)
1 1 AXD 1.08 52
2 0.63 AXD 1.15 9.8
3 0.50 AXD 1.25 16.4
4 038 AXD 1.35 23.0
5 0.33 AXD 2.50 329
6 0.28 AXD 2.75 49.3
AXD 3.100 65.8
AXD 3.150 | 98.7 in kW
POWER S3-5% = 4/3-V-Ip-COS@
N. nr of synchronous motors per group V =400 Vac AFU%ﬁTIOONR
kj. simultaneity factor, where j = i, ii, iii. Ip = Imax of the drive that governs the motor
cos 9 =0.95
E DDS
HARDWARE
Ref.2307
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Calculation of the power required from the main power supply by the asynchronous
motors

FAGOR asynchronous spindle motor FM7

T. H5/7 Main power supply selection when using an FM7 asynchronous spindle motor with E01|E02

releases.
ASYNCHRONOUS FOR SPINDLE, FM7. Releases E018E02
Maximum power consumed by the power supply (kW)

% Asynchronous for spindle Pm

Q 1

gl 2

I

2

o

< | SUM OF POWER: (kW)

Pm: Required power obtained for the asynchronous spindle drive in S6-
40 % cycles. This data includes the internal losses of the drive.

Asynchronous Power (kW) N (%) Drive Drive for Drive Pm
spindle power | | asynchronous
motor St 5640 ST S6-40  (kw) | Spindlemotor o) g |
FM7-A037 3.7 5.5 83.5 835 6.6 SPD 1.25 90 7.4
FM7-A055 5.5 7.7 86.0 84.5 9.1 SPD 1.25 90 10.1
FM7-A075 75 | 11.0 86.5 84.6 13.0 SPD 1.35 90 14.4
FM7-A090 9.0 | 13.0 87.3 857 15.2 SPD 2.50 90 16.9
FM7-A110 11.0 155 90.2 89.2 17.4 SPD 2.50 90 19.3
FM7-A150 15.0 220 90.4 89.3 24.6 SPD 2.75 90 27.4
FM7-B120 12.0 | 185 91.0 904 20.5 SPD 2.75 90 22.7
FM7-A185 185 26.0 91.8 915 28.4 SPD 2.85 90 31.6
FM7-A220 22.0 | 33.0 89.2  88.1 375 SPD 3.100 90 41.6
FM7-B170 17.0 25.0 89.1 87.7 28.5 SPD 2.85 90 31.7
FM7-A300 30.0 45.0 921 916 491 SPD 3.150 90 54.6
FM7-A370 37.0 56.0 925 917 61.1 SPD 3.200 90 67.9
FM7-B220 22.0 | 33.0 91.3  90.5 36.5 SPD 3.100 90 40.5
FM7-B280 28.0 | 42.0 91.1 90.0 46.7 SPD 3.150 90 51.9
FM7-A510 51.0 71.0 928 922 77.0 SPD 3.200 90 85.6
FM7-C215 215 | 29.0 854 827 35.1 SPD 3.150 90 39.0
FM7-C270 27.0 | 37.0 86.6 83.9 441 SPD 3.200 90 49.0

where:

P, Maximum power that the drive may demand from the power supply in each motor-drive
combination. It includes the power dissipated by the drive itself (in kW).
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T. H5/8 Main power supply selection when using an FM7 asynchronous spindle motor with E03

release.
ASYNCHRONOUS FOR SPINDLE, FM7. Release E03
Maximum power consumed by the power supply (kW)
» Asynchronous for spindle Pm
)
S| 5.
x 2
5 < s
< 5
s E o
0 = <
< | SUM OF POWER: (kW) x o
>
g
=z
Pm: Required power obtained for the asynchronous spindle drive in E 7
S6-40% cycles. This data includes the internal losses of the drive. &J’ o)
- 3=
o
In star tu/§ o
=
©
Asynchronous | Power (kW) n (%) Drive ' Drive for Drive ~ Pm =
spindle Power ' asynchronous
motor ' S1 S6-40 | S1 se40 | (kw) | spindlemotor (%) | (kw)
FM7-D055 5.5 7.7 86.0 84.5 9.1 SPD 1.35 90 10.1
FM7-D075 7.5 11.0 86.5 84.6 13.0 SPD 2.50 90 14.4
FM7-D110 11.0 | 155 90.2 89.2 17.4 SPD 2.75 90 19.3
FM7-D150 15.0 220 904 89.3 24.6 SPD 2.85 90 274
FM7-D185 185  26.0 918 915 28.4 SPD 2.85 90 31.6
FM7-D220 22.0| 33.0 89.2 881 37.5 SPD 3.100 90 41.6
In triangle
Asynchronous Power (KW o Drive | | Drive for Drive Pm
spindle (k) n (%) power | | asynchronous
motor S1 S640 | S1 S6-40  (kw) | SPindlemotor () 1 g |
FM7-D055 55 | 10.0 86.0 84.5 11.8 SPD 1.35 90 13.1
FM7-D0O75 75 | 13.0 86.5 846 15.4 SPD 2.50 90 171
FM7-D110 11.0  20.0 90.2  89.2 22.4 SPD 2.75 90 24.9
FM7-D150 15.0 | 26.0 904 89.3 291 SPD 2.85 90 324
FM7-D185 18.5 | 32.0 91.8 915 35.0 SPD 2.85 90 38.9
FM7-D220 22.0 40.0 89.2 88.1 454 SPD 3.100 90 50.4
where:
P, Maximum power that the drive may demand from the power supply in each motor-drive FAGOR
combination. It includes the power dissipated by the drive itself (in kW). AUTOMATION
DDS
HARDWARE
Ref.2307
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T. H5/9 Main power supply selection when using an FM7 asynchronous spindle motor with HS3

release.
ASYNCHRONOUS FOR SPINDLE, FM7. Release HS3
Maximum power consumed by the power supply (kW)
(g Asynchronous for spindle Pm
d. S|
< s T 2
2 2 O
w 9 pd
E 2 >
2 3 2
5 <2 < | SuMOF POWER: (kW)
O o
z S
'G o Pm: Required power obtained for the asynchronous spindle drive in S6-
w g 40% cycles. This data includes the internal losses of the drive.
3 e
@ c In star
©
= Dri
Asynchronous Power (kW) n (%) rve Drive for Drive Pm
spindle power asynchronous
motor | S1S6-40 | S1 640 (kw) | SPindlemotor ooy gy |
FM7- DO75 75 | 11.0 86.5 | 84.6 12.7 SPD 2.50 90 141
FM7- D110 11.0 155 90.2 | 89.2 17.4 SPD 2.75 90 19.3
FM7- D185 18.5  26.0 91.8 | 915 28.4 SPD 2.85 90 31.6
FM7- D220 22.0  33.0 89.2 | 88.1 375 SPD 3.100 90 41.6
In triangle
Drive . .
Asynchronous Power (kW) 1 (%) ower Drive for Drive Pm
spindle P asynchronous
motor | S1 640 ST 8640 (kw)  SPindlemotor e gy
FM7- DO75 75 | 13.0 86.5| 84.6 15.4 SPD 2.50 90 171
FM7- D110 11.0 | 20.0 | 90.2 | 89.2 22.4 SPD 2.75 90 24.9
FM7- D185 185 320 918 915 35.0 SPD 2.85 90 38.9
FM7- D220 22.0 400 @ 89.2 881 45.4 SPD 3.100 90 50.4
where:
P, Max. power that the drive may demand from the power supply in each motor-drive combina-
tion. It includes the power dissipated by the drive itself (in kW).
FAGOR
AUTOMATION
DDS
HARDWARE
Ref.2307
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Non-FAGOR asynchronous spindle motor

For non-FAGOR asynchronous spindle motors (e.g.: a high speed
spindle) the previous tables for standard FAGOR motors are not available.

To properly calculate the power demanded by the non-FAGOR
asynchronous spindle from the power supply, it is necessary:

B To know the maximum power to be provided at the axis. Always use
the mechanical power for cycles S1 or S6-40% (depending on the
duty cycle of the applicaton).

NOTE. Never use the peak power!

® Obtain the power at the motor terminals by dividing the previous value
by the efficiency of the motor.

If the value of the motor efficiency (eff) is unknown, apply the following
rule. For:

P <22 kW motor eff =85% (n = 0.85)
P > 22 kW motor eff = 90% (n = 0.90)

B Divide the result by the efficiency of the drive.
drive eff =90% (n = 0.90)

L
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Power supply selecting criteria

|
MANDATORY. Note that FM9 spindle motors whose sales models are FM9-B055-

@ C5CO-E01-A and FM9-B071-C5CO-E01 will necessarily be associated with RPS-75
and RPS-80 power supplies respectively.

1. The power supply module must be capable of supplying the power required by the set of motors
and drives connected to it.

T. H5/10 First criteria for selecting the main power supply for the whole system.

FIRST CRITERIA

The power supply module must be capable of supplying the
power required by all the motor-drive sets connected to it.

REQUIRED POWER: + = kW

Rated Power Power supply
(in duty cycle S1) module

| Inkw | Model
IfA<20 RPS-20
If20<A<25 PS-25B4, XPS-25
If25 <A <33 PS-33-L
If33<A<45 RPS-45
If45 <A <65 PS-65A, XPS-65
If65 <A<75 RPS-75
If75 <A <80 RPS-80
If A>80 (*)

* Until reaching the rated power demanded from the power supply. All the
required power cannot be supplied, hence 2 power supplies will be needed.

NOTE. When using two power supplies on the same machine, they must make up two
independent groups with their own drives. Only the SERCOS Il ring or CAN bus (if there is
one) may be common to both groups.

NOTE. If the power required by the set is greater than 80 kW, the set of motors and drives must be
divided into groups and powered by different power supplies.

DANGER.
Never connect the main power supplies in parallel !




2. The power supply module must be capable of supplying the peak power required by the set of

motors and drives connected to it.

T. H5/11 Second criteria for selecting the main power supply for the whole system.

SECOND CRITERIA

The power supply module must be capable of supplying the peak power required (depending
on the duty cycles) by all the motor-drive sets connected to it.

REQUIRED PEAK POWER:

NON-REGENERATIVE
MAIN POWER SUPPLIES

REGENERATIVE
MAIN POWER SUPPLIES

REGULATED
REGENERATIVE
MAIN POWER SUPPLIES
IN RPS MODE

REGULATED
REGENERATIVE
MAIN POWER SUPPLIES
IN RB6 MODE

El - E - Bl w

Peak power Power supply
(depending on the duty cycle) module

In kW 'Model
IfB<75 PS-25B4
If 75 <B <99 PS-33-L
If99 <B <195 PS-65A
If B> 195 - Read note -
If B <55 XPS-25
If 55 <B <108 XPS-65
IfB>108 - Read note -
If B <26 RPS-20
If 26 <B < 59 RPS-45
If59<B <97 RPS-75
If 97 <B <104 RPS-80
If B <26 RPS-20
If26 <B <55 RPS-45
If55<B <97 RPS-75/RPS-80

both groups.

NOTE. In RPS mode, if the peak power required by the set is greater than 108 kW for XPS power
supplies or greater than 104 kW for RPS power supplies, the set of motors and drives must be divided

into groups and powered by different power supplies.

NOTE. When using two power supplies on the same machine, they must make up two independent
groups with their own drives. Only the SERCOS Il ring or CAN bus (if there is one) may be common to

DANGER.

® Never connect the main power supplies in parallel.
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3. The range of FAGOR power supplies that may be selected is:

T. H5/12 Power supplies of the FAGOR catalog. They indicate: Rated power, admitted mains voltage

and whether it outputs 24 Vdc or not.

RANGE OF FAGOR MAIN POWER SUPPLIES
NON Model Output power Input voltage  Integrated 24 Vdc
REGENERATIVE $1 power supply
PS-25B4 25 kW ' 400-460 Vac Yes
PS-65A 65 kW | 400-460 Vac No
PS-33-L 33 kW 200-240 Vac No
REGENERATIVE Model Output power Input voltage | Integrated 24 Vdc
$1 power supply
XPS-25 25 kW 400-460 Vac Yes
XPS-65 |65 kW 400-460 Vac Yes
Model S$1/S6-40% Input voltage Integrated 24 Vdc
output power power supply
RPS-20  20.4/26.5 kW 400-460 Vac Yes
RPS mode |RPS45  454/50.0KW  400-460 Vac Yes
RPS-75  75.0/97.5 kW 400-460 Vac Yes
RPS-80  80/104 kW 400-460 Vac Yes
RPS-20  20.4/26.0 kW 400-460 Vac Yes
RPS-45  45.4/55.0 kW 400-460 Vac Yes
RB6 mode
RPS-75  75/97 kW 400-460 Vac Yes
RPS-80  80/97 kW 400-460 Vac Yes

4. Use the following sheet to calculate the input transformer, and the section of the mains cable.

T. H5/13 Power of the input transformer.

LINE VOLTAGE

‘ The FAGOR DDS system requires a line voltage between 400-460 Vac or 200-240 Vac

TRANSFORMER

‘ A power transformer or auto-transformer must be used

1.05

[ -] |4 I

kVA =

NOTE. When using an isolating transformer, the secondary must have a star connection and its
mid point must be accessible so it can be connected to ground. This means that the output
voltage of the transformer/autotransformer is maintained for the indicated apparent power. Note
that if the system has an XPS power supply, the rated power Pm of cell (2) of the previous
expression corresponds to the sum of the Pn's of all the asynchronous spindle motors of the
system, whose value is the result of applying the expression Pn = 1.4-Pmax for each of them
and then adding them all. Pmax will be the motor's maximum braking power and it may be,
in general, close to the power of the asynchronous spindle motor in S6. If it is a PS power
supply, cell (2) will register the value obtained from the table T. H5/7, table T. H5/8 or table T.
H5/9 accordingly.
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T. H5/14 Selection of the power cabling.

POWER CABLE FOR MAINS CONNECTION
Vline: Line voltage
AXD/SPD: 400-460 Vac
AXD/SPD...-L: 200-240 Vac
ACD/SCD: 400-460 Vac
ACD/SCD...-L: 200-240 Vac Rated current through the mains cable 5
u
v .
MAINS POWER =5
w o
. — - 2
(kW) - 1000/ (V3 - Vmains) = A D C z &5
4 L | C g
2 &
COMPACT AXIS DRIVES, ACD: 'C, 0
w o
- 3=
o
Rated current on FXM|FKM servomotors ‘ = ‘ ‘ A » =
.g
COMPACT SPINDLE DRIVES, SCD:
Max. current on FM7|FM9 motors ‘ = ‘ A >
Power cable Power cable
In Amperes ' Model In Amperes ' Model
C <131 MPC-4x1.5-00M 40.0 < C<54.0 MPC-4x16-00M
13,1<C<174 MPC-4x2.5-00M 54.0<C<70.0 MPC-4x25-00M
17.4< C<23.0 MPC-4x4-0OM 70.0<C<86.0 MPC-4x35-C0M
23.0<C<30.0 MPC-4x6-00M 86.0 < C<103.0 MPC-4x50-0O0M
30.0 < C<40.0 MPC-4x10-OM 103.0 < C <130.0 MPC-4x70-0OM
The purchase order must indicate the length of the cables.
Conductor section calculated for the B2 installation method, according to UNE-EN 60204-1:2007.
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5.4 Capacitor Module Selection Guide

The CM-1.75 is a capacitor module that increases the electrical
capacitance of the power bus in 7380 pF. It should be installed on
machines with very short duty cycles (very repetitive accelerations and
decelerations) and with low braking energy (e.g. a punch press).

The following table indicates how much extra energy W is stored in (Ws)
when the bus voltage increases from the rated value VBUS to the Ballast
circuit activating voltage (also called Crowbar activation voltage,
VCROWBAR).

Considering the different combinations of power supplies modules + CM-
1.75 and different line voltage.

W=C/2 *[ V2crowBAR-V?Bus] (Ws)

with units:

Cin Farads

VCROWBAR in Volts
VBUS = 2-Vline in Volts
Win Ws = in Jules

T. H5/15 Extra energy that may be stored (in Ws).

Modules Capac. | Crowbar | Crowbar W (Ws) |W (Ws)
activation deactivation | for for
voltage voltage Vline Vline

(LF) (Vdc) (Vdc) 400 Vac 460 Vac

PS-25B4 820 770 760 111.9 69.6

PS-65A 940 770 760 128.3 79.8

XPS-25 1175 770 760 160.3 99.7

XPS-65 2520 770 760 343.8 213.8

PS-25B4+CM-1.75 = 8200 770 760 1118.9 695.7

PS-65A+CM-1.75 = 8320 770 760 1135.2 | 705.9

XPS-25+CM-1.75 8555 = 770 760 1167.3 7259

XPS-65+CM-1.75 = 9900 770 760 1350.8 @ 840.0

Modules Capac. | Crowbar | Crowbar W (Ws) W (Ws)
activation deactivation | for for
voltage voltage Vline Vline

(LF) (Vdc) (Vdc) 200 Vac | 240 Vac

PS-33-L 940 445 440 56.2 38.7

PS-33-L+CM-1.75 8320 445 440 497.6 342.9




5.5 Braking Resistor Selection Guide
Calculate the value of:

Wm Energy generated by the braking of each system motor.

Pe Rms power generated by all braking of all the motors
throughout a complete duty cycle.

Based on the following formulae:

L

2
wo=w +1. [2“'”J [Ws]

m P 2 60 <3
>
W_ =m-.g-Ah = o
P P = [W] o RS
e O 3
o 9
X
where: 5 5
Lu -
Jt Total inertia of the Power Drive System (motor+mechanics) in d '%
kg.m2. N
n Turning speed of the motor when the braking starts in rpm. g
Wmi Energy of each braking during a cycle of time T in Ws. [%
Wp Potential energy lost by the machine mass while braking (only on
non-compensated axes) in Ws.
ti Braking time (in seconds) when the Wmi energy is generated.
T Time (in seconds) in a full cycle.
Dh Height (in m) lost while braking.
Wmx Maximum energy among all the Wm.
Pmx The highest power generated of all the braking actions, given by
the maximum value among all the (Wmi/ti) quotients of each
braking in kW.

_ Wini
Pox = | T [ kW]
i /max
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Once the values of Pmx and Pe are calculated, follow these flow charts:

NOTE. If you have external resistor ER+TH-U/O or ER-TH-18/0+FAN,
already discontinued, use this diagram to obtain the Ohm values
required for each power supply.

Pmx >
36kWs / (0.6 s)
=60 kW

PS-33-L 36 kWs / (2.8 s)

=12.8 kW

Pmx >
18kWs / (0.6 s)
=30 kW

Pmx >
50kWs / (1's)
=50 kW

NO
External
Ballast

NO Pe > 600 W
YES

ER+TH-18/1100//ER+TH-18/1100 or
ER+TH-18/1800//ER+TH-18/1800 or
ER+TH-18/2200//ER+TH-18/2200 or
ER+TH-18/1000+FAN//ER+TH-18/1000+FAN or
ER+TH-18/1500+FAN//ER+TH-18/1500+FAN or
ER+TH-18/2000+FAN//ER+TH-18/2000+FAN

NO

External
Ballast

Pe > 600 W
YES

ER+TH-18/1100//ER+TH-18/1100 or
ER+TH-18/1800//ER+TH-18/1800 or
ER+TH-18/2200//ER+TH-18/2200 or
ER+TH-18/1000+FAN//ER+TH-18/1000+FAN or
ER+TH-18/1500+FAN//ER+TH-18/1500+FAN or
ER+TH-18/2000+FAN//ER+TH-18/2000+FAN

NO
External
Ballast

Pe > 500 W
YES
ER+TH-18/1100 or
ER+TH-18/1800 or
ER+TH-18/2200 or
ER+TH-18/1000+FAN or

ER+TH-18/1500+FAN or
ER+TH-18/2000+FAN

NO

NO
External
Ballast

ER+TH-18/1100 or
ER+TH-18/1800 or
ER+TH-18/2200 or
ER+TH-18/1000+FAN or
ER+TH-18/1500+FAN or
ER+TH-18/2000+FAN

NO Pe > 1800 W NO
YES

NO
External
Ballast

ER+TH-18/1100//ER+TH-18/1100 or
ER+TH-18/1800//ER+TH-18/1800 or
ER+TH-18/2200//ER+TH-18/2200 or
ER+TH-18/1000+FAN//ER+TH-18/1000+FAN or
ER+TH-18/1500+FAN//ER+TH-18/1500+FAN or
ER+TH-18/2000+FAN//ER+TH-18/2000+FAN

F. H5/12

Selection of the braking resistor for the power supplies.

B When using compact drives that integrate the power supply.
|
MANDATORY. On all compact drives (except those whose model is SCD
...-NR), the external resistor supplied with the units. ACD/SCD/CMC 1.08
/1.15 models are also an exception.

On compact drives '"ACD/SCD/CMC 1.08 /1.15’, as opposed to the rest of
the compact models, do not install any external braking resistor. The
internal one is enough, except on 'SCD 1.15’° models where it would be
possible to install the internal resistor ER+TH-43/350 if the application so
required.



In general, on compact models ’"ACD/SCD/CMC 1.08/1.15’ the internal
dissipation Ballast resistor will be enough, but if it is not in a particular
situation, it is possible to install an external resistor of the same ohm
value as the internal one and greater dissipation power.

NOTE. Actually, the external resistor provided with the unit is
considered enough for most applications. If it is not enough, install one
of the same ohm value and greater power.

On any compact drive whose model is SCD...-NR no external Ballast
resistor will supplied with the unit. The user will place the order for the
external resistor required by the application with a FAGOR representative.

L
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POWER LINE CONNECTION

6.1 Mains Connection

The FAGOR DDS system is designed to be connected to a three-phase
line voltage of between 400 (1 - 10 %) Vac and 460 (1 + 10 %) Vac and a
line frequency between 48 ... 62 Hz. Furthermore, note that the AXD
modular drives and ACD/SCD compact drives are also designed to be
connected to a three-phase line voltage of between 200 (1 - 10 %) Vac
and 240 (1 + 10 %) Vac. Connecting it to a different voltage range
requires the use of transformers or auto-transformers.

The connection may vary depending on the type of mains and
electromagnetic compatibility required by the machine.

If the type of mains does not require isolating transformers and they only
require a voltage adaptation; we recomment to install auto-transformers
instead of isolating transformation.

WARNING. NEVER connect a FAGOR DDS system with energy
regeneration (i.e. with XPS or RPS power supplies) in mains isolated from

A general mains (generators, emergency power generators, etc.). In these
cases, always install a FAGOR DDS system with non-regenerating power
supplies (i.e. with PS power supplies).

Certain mandatory protection devices must be added to the lines that
extend from mains to the FAGOR DDS system. Others are optional.

PROPER INSTALLATION WRONG INSTALLATION
L _________________________________________________________________________________|
MAINS CONNECTION (TN TYPE) MAINS CONNECTION (TN TYPE)
L1L2L3 L1L2L3
] e 1]
MAIN SWITCH MAIN SWITCH
FUSES FUSES
(required) (required)
DIFFERENTIAL . DIFFERENTIAL .
BREAKER (required) BREAKER (required)
HLRANSFORMER OR (if .-r.- hla) HLRANSFORMER OR (if rrl- hila)

MAINS :

FAGOR

AUTOMATION

et

oy o T | pos

A [ I
T e T e HARDWARE
POWER POWER
SWITCH SWITCH
11 L2 L3 1 L2 L3 |
OTHER " OTHER " OTHER Ref 2307
I It Ii It .
DDS CONNECTION DDS CONNECTION

F. H6/1
FAGOR DDS system. Scheme of connection to the mains.
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MANDATORY.

Install the MAINS FILTER in the position indicated in fig. F. H6/1 regarding
the power contactor - KM1.

|
MANDATORY.

NEVER connect in parallel with the FAGOR DDS system other elements
such as moors, inductive components, etc. to avoid the risk of poor
system performance when stopping the machine.

ALWAYS connect the power supply of other equipment being installed
and run together with the FAGOR DDS system through a second
contactor - KM2 or through auxiliary contacts of the power (main)
contactor - KM1.

The diagram of fig. F. H6/1 shows the right and wrong installations so as
to avoid making mistakes during installation. This way, after the main
switch - 81 and in this order, go the protection fuses - F, the differential
breaker - Q1, the transformer to adapt mains to the supply voltage range
-only if necessary-, the mains filter for electromagnetic disturbances and
the power contactor - KM1 for turning the FAGOR DDS system ON/OFF.



a

O O O Power line connection

6.2 Protection Fuses

To protect the FAGOR DDS system, fuses must be included on the lines
coming from mains. Fig. F. H6/1 of this chapter shows its location.
|
INFORMATION. Note that FAGOR does not supply the fuses; in other
words, the FAGOR DDS system does not include the fuses as
accessories.

The lines going to the auxiliary power supply, integrated in all FAGOR
power supplies, except the PS-65A that needs an external auxiliary power
supply called APS-24, and even those that go to the ACD/SCD/CMC
compact drives do not need external protection fuses because they are
already integrated in all of them. Therefore:

|
MANDATORY. DO NOT install external protection fuses in lines that feed
the auxiliary power supply or that of a compact drive.

Technical data

Extremely fast fuses must be installed in the mains lines to protect the
semiconductors sized according to the type of power supply.

Depending on the power supply being installed, they will be selected
according to the characteristics indicated in table T. H6/1 which are the
ones to be met by the fuses that must necessarily be installed in the line
input of the DDS system to protect it properly.

T. H6/1 Fuses to be installed with the FAGOR DDS system depending
on the power supplied installed.Technical data.

PS-25B4 PS-65A XPS-25 XP$S-65

PS-33-L
In =240 A >100 A 240 A >100 A
Isurge (1's) >115A >325A >115A >325A
Clearing I?t (A%s) <500 <15 000 <500 < 15000

|
INFORMATION. Actually, IGBT components cannot be protected with
fuses. Therefore, when using RPS power supplies, the protection does
not prevent the module from breaking down. Using them minimizes the
number of components that may be damaged as a result of a possible
malfunction.

When using compact drives, the fuses must be selected according to the
following table:

T.H6/2 Fuses to be installed in a DDS system with compact drives.
Technical data

ACD | SCD | CMC SCD

1.08 1.15 1.25  2.3512.50  2.75
In >56A >106A >17.7A >28A | >41A
Isurge (0.5 s) >8A >15A >25A  >35A  >53A
Clearing It (A%) = <120 = <338 <900 <900 <1350

Recommended fuses

Table T. H6/3 and table T. H6/4 offer a variety of fuses from different
manufacturers and may be used as a reference. These references of the
fuses shown in these tables are valid for installations where the system is
connected directly to mains and for the rated power of the units. For
lower-than-rated power, we recommend to select the fuses according to
the characteristics of each system.

=
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Protection Fuses

T.H6/3 Fuses to be installed in mains line depending on the power
supply installed.

PS-2584  PS-B5AIPS-33-L  poc o
MANUFACTURER XPS-25 XPS-65 RPS.80
RPS-20 RPS-45
FWH45B RFBO-125A )
XL50F -45A XL50F -125A }
BUSHANN RF-000-40A RF-000-125A }
4OFE 106FE 160FE
170M2611 176M1318 176M1313
170M3009 170M3013 170M3014
S0ULD ABO-66CSD8  ABO-G6C12508 )
ABO-6BCSDI | ABO-GBCI25DI }
6.9 gRB 00 6.9 gRB 00 6.9 gRB 00
DOSL 040 DBBL 125 DOSL 160
FERRAZ 6.6 gRB 000 6.6 gRB 000 6.6 gRB 000
D08/040 008/100 D08/160
SIBA 2018920-50A = 2018920-125A 20189 20-160A
WICKMAN 45FEE 140FEE )
SIEMENS 3NES 003 3NES 021 INC8423-3
LITTELFUSE ; L70S125 L705150

T. H6/4 Fuses to be installed in mains line depending on the compact
drive installed.

ACD/SCD/CMC SCD

MANUFACTURER 1.08 115 1.25 2.35/50 275

FC-6A FC-2A | FC-20A  FWC-32A6F ;
SUSSHANN XLS0-I0A XLSO-SA  RF-000-25 FWP-32AF -
6CT 12CT ; - ;
FWH-6.30A6F ; ; ; :
ST-6 ST-12 5T-20 ) )
10x38 10x38 10x38 _

GOULD 800-10 000-16  ABBX20 - ;
000/80-10 | 000/80-16 ; - ;
6.600CP URC = 12600CPURC ] 6.921CP URQ

14.51/6 14.51/6 27x60/63
§.62ICPURC | 12.62ICP URC ) ) )

FERRAZ 14.51/6 14.51/6

66UREID/6  12.6UREI0/6 ; - ;

AG006-2 ABOOT2-2 | AB0020-2  AGBO30-2 ;

ABOX6-1 ABOX12-1 - ; ' -
e e
without striker

SIBA ) ) ) ) 50 142 34.63

with striker

SIEMENS - ) INES OIS 3NES 003 ;

WARNING. Using other protection devices instead of fuses (magneto-
thermal switches, for example) does no guarantee proper protection of the
equipment.

The fuse references given of the previous table are the ones that may be
installed to obtain the maximum power on each model. In those cases
where the power supply is oversized, the fuse value should be adjusted to
the actual requirements of the machine.

|
MANDATORY. When using an auto-transformer or an isolating
transformer, the fuses must be selected according to its characteristics
depending on the structure of the installation. Therefore, the fuses must
be selected specifically for each installation since it will be affected by a
variable number of characteristics internal and external to the machine.




6.3 Differential Breaker

®

A

On a DDS system, fault DC current, practically flat, may come up besides
the AC currents and pulsating DC currents. This requires the use of a
differential breaker.

I ———
MANDATORY. Install a universal type B breaker (valid for AC, pulsating
DC and flattened DC currents) and selective switch-off (delayed switch-
off). Note. The Siemens® model “5SZ6 468-0KG00”, type B for example.

These considerations must be taken into account if the differential breaker
only affects a machine using a FAGOR DDS system.

WARNING. It is not recommended to use differential breakers sensitive to
pulsating currents and, overall, general purpose differential breakers. In
this cases, undesired stops might occur due to the high sensitivity of
those devices to pulsating currents. Therefore, never use AC type
differential breakers!

. __________________________________________________________________________________________________|
INFORMATION. As an alternative, type A differential breakers may be
used with selective switch-off. They are more economical than type B
ones and usually valid for DDS systems with a FAGOR filter. The off
current must not be <500 mA and they will have selecting switch-off.

Note. The Siemens® model “56SM3 745-8”, type A for example.

When several machines share the same differential breaker, bear in mind
the sum of the leak currents of all the machines involved.

WARNING. Watch out for the total leak current when several machines
share a differential breaker. All of them may add up to a considerable
value!

Note that most of the leak current is due to the mains filter. Hence, it is up
to the filter to discharge to ground the noise coming from mains. On the
other hand, the leak current of the filters varies depending on mains
conditions.

On the filters of the FAGOR catalog, these values may vary between 27
mA (typical value) and 130 mA (maximum value). They practically do not
vary with temperature because their components are stable and certified.

The main reason for the variation of the leak current has to do with
unbalanced mains voltage or with too many harmonics.

Bear in mind these considerations when installing differential breakers for
several machines.

m Verify that the differential breaker to be installed is more immune and
admits higher leak currents.

B Distribute the machines connected to each line when installing several
differential breakers.

B Use fewer mains filters. Install one filter common to several machines
instead of one for each machine. Verify that the machines connected
to the same filter do not generate disturbances between them and
meet the current regulations.

NOTICE

|
MANDATORY. Be sure to ALWAYS install the insertion bridge if you have
an RPS-0 regenerative main power supply with X76 connector. Consult
FAGOR AUTOMATION if the differential breaker trips (contact opening)
due to high leak currents. See X76 CONNECTOR.
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6.4

Isolating Transformer or Auto-Transformer

0

When the mains voltage must be isolated or adapted to the levels
required by the DDS system, it may be connected through an isolating
transformer or an auto-transformer. This element will also help reduce the
amount of harmonics on the line although it will not guarantee the

compliance with the CE marking.

MANDATORY. When installing an isolating transformer, the secondary
must a have a star (Y) configuration with access to the mid point which
must be connected to grond.

The following figure shows the position where the transformer or auto-
transformer must be installed within the whole power line connection
system.

MAINS MAINS
CONNECTION CONNECTION
0Ly 0 -5 YATATALY
(/ é[ ({/ MAINS MAINS
SWITCH SWITCH
-Q1 -Q1
DIFFERENTIAL DIFFERENTIAL
BREAKER BREAKER
[ [ ]
mN

MAINS FILTER MAINS FILTER

e T
e e wa v S awar
T T T SWITCH T T T SWITCH

DDS

F. H6/2
Position of the auto-transformer or isolating transformer.

I ———
MANDATORY. When using transformers or auto-transformers, the main
contactor - KM1 must be connected between them and the DDS system,
never on the input line of the transformer or auto-transformer.

|
MANDATORY. On machines where the DDS system includes XPS power
supplies, it is essential to properly size the transformer or auto-
transformer. The rated (nominal) power of the auto-transformer is the
result from the formula Pn = 1.4-Pmax, where Pmax is the maximum
braking power of the system. This power may be, in general, close to the
power in the S6 duty cycle of the asynchronous spindle motor. See 5.
SELECTING CRITERIA.

Hence it is possible to apply simultaneity factors and decrease the power
required by the transformer or auto-transformer.



-

O O O Power line connection

It is also highly recommended to use auto-transformers instead of
isolating transformers when only an adaptation of the working voltages is
required.

I ———
MANDATORY. For systems with XPS power supplies, install isolating
transformers ONLY when the type of mains so requires.

Remember that if the isolating transformer is installed, depending on its
power and impedance, it may be required to install a second choke in
series with the one that musts be installed with XPS power supplies.

WARNING. Not complying with the previous indications could cause the
DDS system to perform poorly.

. __________________________________________________________________________________________________|
INFORMATION. When using a transformer, it is preferable to install an
RPS power supply in RB6 mode (rectifier) rather than an XPS power
supply. The operation will be similar to that of the XPS with less
disturbances in mains, smaller voltage variations at the motor, less noise,

etc

. __________________________________________________________________________________________________|
INFORMATION. When in a system with XPS power supply, the pulses of
the drives are activated, a very low frequency blinking (flashing) may be
observed on the amber LED of energy regeneration to mains. THIS
BEHAVIOR IS NORMAL and does NOT indicate that the system is not
working properly. Deactivating the pulses, the LED will stop blinking.

=

=
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6.5 Mains Filter

I EEEEEE——
MANDATORY. ALWAYS install mains filters from the FAGOR catalog
when installing the DDS drive system.

In order for the FAGOR DDS system to meet the European Directive on
ElectroMagnetic Compatibility 2014/30/EU, a mains filter must be installed
against electromagnetic disturbances. The optional filters provided by
FAGOR ensure the compliance of the DDS system itself with the currently
effective directive.

I EEEEEEEEEEE——
INFORMATION. This does not guarantee the compliance with such CE
Directive on ElectroMagnetic Compatibility regarding the machine
because it may have other devices that could cause disturbances.

To install it, it must be properly connected to ground and the wires
connecting to the power supply module must be as short as possible.

They may be installed either horizontally or vertically. The three-phase line
is connected to the terminals on top of the module and the load (power
supply or compact drive) to those at the bottom. See the label on the front
panel showing these terminals in full detail. See fig. F. H6/3.

Table T. H6/5 indicates the proper filter to be installed depending on the
power supply or compact drive being used in the DDS system.

MAINS FILTER
ggg top view
—— = MPC-4x..
—— PE 2
—— =
—— =
— B|2fu !
—— U =
— o g
B ™
MPC-bx.. "3M:|2Ns"‘
{ f— )
Bﬁu’ L ! B 3 Phase RFI Filter
PE = | [
x:|© L 1| | e 75A
o| g
e MAINS FILTER 566 LoAD
5 el R bottom view L3' L2' L1
3 =
NOTE. It is not required that the cables
=i = —  be shielded.

F. H6/3
Mains filter installation.

|
MANDATORY. Install the mains filter between the transformer or auto-
transformer and the - KM1 power contactor.

T. H6/5 Mains filter selection according to the main power supply or
compact drive installed.

Module Mains filter

PS-25B4, XPS-25, RPS-20 MAIN FILTER 42A-A

RPS-45 MAIN FILTER 75A-A

PS-65A, PS-33-L, XPS-65, RPS-75 | MAIN FILTER 130A-A or 130A-B
RPS-80 MAIN FILTER 180A-A
ACD/SCD/CMC 0.0 MAIN FILTER 42A-A

For further information on mains filters, see section 4.1 MAINS FILTERS
of this manual.



6.6 Line Inductance

Line inductance means including chokes on each of the three power lines.
Its function is to reduce the harmonics generated in mains. The
recommended value is given by the formula:

_ Vx0.04
2nf x IrmS

To simplify the choice, we could consider optimum the values given in the
following table:

=

T.H6/6 Line inductance selection according to the power supply or
compact drive installed.

PS-25B4 | PS-65A ACD|SCD|CMC ACD|SCD|CMC
PS-33-L  1.08|1.15 1.25

L (mH) 1 0.4 5 3

Irms (A) 40 100 11 18

Line Inductance

When not installing the mains filter, we recommend to use the line
inductance in order to minimize disturbances, although is warned that this

inductance does not guarantee the compliance with the CE marking.

|
@ MANDATORY. Do not install line chokes in line with RPS or XPS

POWER LINE CONNECTION

regenerative power supplies. They generate interference in the
regenerating mechanism.
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6.7 Distribution Diagrams

The distribution diagram being used must be taken into consideration in
order to determine the characteristics of the protection means against
electrical shocks, in case of failure (indirect contacts) and against over-
current, as well as the specifications of the devices in charge of such
functions. The distribution diagrams are established according to the
ground connections of the distribution network or of mains, on one hand,
and the of the grounds of the receiving installation on the other.

Depending on the electric energy distribution network, there are three
C types of diagrams: TN, TT and IT.

Depending on the type of distribution diagram, the cabling in the electrical

5 % cabinet will vary considerably.
- [y
(8 (o))
|-|zJ g IMPORTANT NOTE. Note that the diagrams provided here do not show
Zz s the main contactor - KM1 that must be connected between the
8 = transformer or auto-transformer and the DDS system.
w 2
Z 5
-4 A
o
w
S
o
o
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TN diagram

Distribution diagram that has a point directly connected to ground and the

conductive parts of the installation are connected to this point through

ground protection conductors. This type of mains admits loads between

one or several phases and the neuter.

There are three kinds of TN diagrams depending on the relative position
of the neuter wire (N) and the protection wire (PE):

B TN-S diagram where the neuter wire (N) and the protection wire (PE)

are different in the entire diagram.
TN-C-S diagram where the neuter and protection functions are
combined in a single wire (PEN) in part of the diagram.

TN-C diagram where the neuter and protection functions are

combined in a single wire (PEN) in the entire diagram.
______ = )
| SeCONDARY TN-C diagram
WINDING OFf TH€
| LNE TRANSFORMER
| OF THEPLANT |
|
L1
| -
= L2
|- 19
D S Attt B Slnlie el i it o~ -1 -4-1-———-®- PeN
—_ e — — — = d
oo ooo o oo o
|
I I |
| | 1
= DIFFERENTIAL I DIFFERENTIAL I DIFFERENTIAL |
DREAKER ! BREAKER ! BREAKER !
| P (R N | — — |
PITTI T T hdat 7
I [
il Lo I
i [ ey
Iy | 1l | 0
] I ] l
I (A | [
i | | I |/
I,’ - _Td_ I,’ - 1 ,’
MAINS ! ! MANS ! ! MANS ! !
X e X -l X
ALTER ! FALTER ! ALTER !
| | i
DDS @~ DDS o DDS o~
F. H6/4

TN-C type distribution diagram.

INFORMATION. The DDS system may be connected directly, through a
transformer or auto-transformer in mains with a TN type distribution

diagram.
See fig. F. H6/4 for properly installing the DDS system with a TN-C type

distribution diagram.

=

POWER LINE CONNECTION

Distribution Diagrams
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TT diagram

Distribution diagram that has a point directly connected to ground and the
conductive parts of the installation are connected to a ground point
independently from the ground electrode of the power supply system.

3 _se?:o_no;zv__: TT diagram
| WINDNG OF TH€
I LINE TRANSFORMER
OF THE PLANT |
| | !
6 | | 2
u : ; L3
I
Z 2 I
+ 00D oon o oo
[$) (@]
o S
Z 0O
2Z < DIFFERENTIAL DIFFERENTIAL DIFFERENTIAL
8 2 BREAKER BREAKER DREAKER
>
w2 I Y e TR e
Z 3 ! Lo |
— (m) | | I | | I
i | o oL |
S ' I I
: RN
gl = R
MAINS MAINS | MANS 1
. S W >_ e
ate |\ ate |\ ! Ate |\ \
\\ \\‘ \\“
DDS ol oos ¢ 1 DDS ’"_L
| secommy |
| WINDNG OF T¢ |
| LNE TRANSFORMER |
| OF THERLANT |
|
| L1
i 2
—- E
[ |
DIFEGRENTIAL The DDS system is designed to
DREAKER support phase-chassis voltages
= - under 300 Vac.
' | i It must be ensured that there is
: ]'_ ! no voltages over the indicated
| TR value if an isolating transformer
I It is not installed; i.e. if the DDS
I I system is connected directly to
MANS | mains or through an auto-
~_ea transformer.
\\ W
FAGOR TR 1N \ Otherwise, protection elements
AUTOMATION ops - must be installed to avoid
- reaching excessive voltages.
F. H6/5
DDS TT type distribution diagram.
HARDWARE
MANDATORY. - CORNER GROUNDED - type TT mains require
installing an isolating transformer.
Ref.2307

See fig. F. H6/5 for properly installing the DDS system in TT type
distribution network.
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IT diagram

Distribution diagram that has no direct connection to ground and the
conductive parts of the installation are connected to ground.

| SECONDARY _: | secoromy | IT diagram

| WINDING OFf TH€ WINDNG OF THe |

I LINE TRANSEORMER | I LIN€ TRANSFORMER |

| OF THE PLANT | | OF THE PLANT |

| : U ! L1

| | . 2
| i ool | —— ¥
I | I

| |

[0 [0

DIFFERENTIAL DIFFERENTIAL
BREAKER BREAKER
I~ - I~ -
I I I I
| | | (-
| |
| _b_ | Lo
| 1 I 1
[ [
} }
iRl L iRl
] ]
SR L d
MANS " MANS %
S Nt TH_e
FLTER N ATR | N M
N N
N l‘ \\ l‘
DDS T l DDS I l

F. H6/6
IT type distribution diagram.

MANDATORY. With an IT distribution diagram, ALWAYS install the DDS
system to mains through an isolating transformer.

With IT type distribution diagrams, the differential breaker is used
assuming that the capacitance of mains with respect to ground is large
enough to ensure that a minimum fault current flows with the same
magnitude as that of the operating differential current assigned.
Otherwise, its use is not necessary.

|
INFORMATION. Note that with an IT type distribution diagram, mains can
also be controlled through an isolation watching device. Both protection
measurements are compatible with each other.

See fig. F. H6/6 for properly installing the DDS system with an IT type
distribution diagram.
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O O O Powerline connection
6.8 Mains Connection Cables
For further information on the mains cabling for the DDS system, see 7.

CABLES AND ADAPTERS, section 7.1 MAINS CONNECTION CABLE.
POWER SUPPLY | MAINS CONNECTION.

i

POWER LINE CONNECTION
Mains Connection Cables
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CABLES AND ADARPTERS

This chapter describes the cables needed to install the DDS system and
the characteristics of the connectors of those cables. It also describes the
mechanical characteristics of those cables.

MANDATORY. The length of any cable used in the installation of the
DDS system must be shorter than 30 m, except for the power (motor),
feedback (encoder), fiber optic cables (SERCOS Il interface) and CAN
bus cables, which may exceed this length.

Previous chapters of this manual already described the cabling of the
DDS system for the power lines, feedback, optic fiber of the SERCOS Il
ring or CAN BUS connection, RS-232/422 serial line connection,
communications, etc.
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7.1 Mains Connection Cable. Power Supply | Mains Connection

Refer to table T. H5/14 of chapter 5 to determine the cable needed to
connect the power supply to mains. Note that compact drives have it
integrated into them.

The table T. H7/1 shows the mains connection cable supplied by FAGOR
and their sales model:

T. H7/1 Range of mains connection cables.
MPC-4x1.5-00M | MPC-4x4-0M  MPC-4x10-0M | MPC-4x25-0M | MPC-4x50-C0M
MPC-4x2.5-L0M | MPC-4x6-00M  MPC-4x16-00M MPC-4x35-00M | MPC-4x70-C0M

The 4 wires of the mains cable must be connected to the power supply or
to the compact drive (integrated power supply) as shown in fig. F. H7/1.

Three-Phase Line Note.
N PE L1 L2L3 R S T, classic nomenclature
(R) (S) (T) L1 L2 L3, current nomenclature

The RST phases may be
connected in any sequence

Cable without connectors
. . MPC-4xS-xM (mm?)

\
\

\

\

\

|77
@ L1/ L2|L3

F. H7/1

MPC cable connection from the main power supply or compact drive to
three-phase mains.

The following table shows the mechanical characteristics of the terminals
(L1, L2, L3, PE) at the power supplies and at the compact drives.

T. H7/2 Mechanical characteristics of the power connectors for the main
power supplies and compact drives.

Module Gap Max. Max. Max.
tightenin  hole cable
torque section section*

mm N-m mm? mm?

PS-65A, PS-33-L 18.8 7 70 50

PS-25B4 10.1 1.5 16 10

XPS-25 121 2 16 10

XPS-65 18.8 7 70 50

RPS-80 25.0 20 95 70

RPS-75 25.0 20 95 70

RPS-45 18.8 7 70 35

RPS-20 10.6 1.5 16 10

ACD/SCD/CMC 1.08/1.15 7.62 0.5 4 25

ACD/SCD/CMC 1.25 7.62 0.7 6 4

ACD/SCD/CMC 2.35/2.50 | 10.16 1.2 6 6

SCD 2.75 10.16 1.5 16 10

* Section of the conductor that must be installed if the power supply provides
maximum power, calculated for the B2 installation method, according to UNE-
EN 60204-1.

The attached table T. H7/3 gathers the regulation applicable to typical
installation of Power Drive Systems.



O O O Cablesand adapters

It determines = for B2 installation method = the minimum section of the
cable through which the maximum current allowed in continuous duty can
circulate on three-phase wires in PVC hoses or installed on the machine
through conduits or channels according to UNE-EN 60204-1.

The ambient temperature is assumed to be 40 °C (104 °F).

I EEEEEE——
MANDATORY. The dielectric insulation of the cable must be enough to
withstand the test voltage at a minimum of 2 000 Vac for 5 minutes for
cables supporting voltages over 50 Vac (alternating current) or 120 Vdc
(direct current). Refer to the recommendations of the cable manufacturer
before doing the installation.

T. H7/3 Conductor section / Imax. current permitted according to UNE-
EN 60204-1, table 6. B2 installation method.

Section Inmax. Section Inmax. Section Inmax.
mm? A mm? A mm? A
0.75 8.5 6 30 50 103
1.0 10.1 10 40 70 130
1.5 13.1 16 54 95 156
2.5 17.4 25 70 120 179

4 23 35 86

|
INFORMATION. If installation methods other than B2 are available and/or
demands are lower than the maximum provided by the power supply, see
appendix D.1.2 of UNE-EN 60204-1 to determine the corresponding
method and depending on the rated current requested for the power
supply, obtain the minimum required cable section shown in table 6 of this
regulation. Note that the section obtained can be less than that given in
table T. H7/3.
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7.2 Power Cable. Motor|Drive connection

-

The range of multi-pole power cables without end connectors for MPC-
4xS-00M (for brakeless motors) and MPC-4xS+(2x1)-0UM (for motors with
holding brake) supplied by FAGOR to establish the connection between
the motors and the drives is provided in table T. H7/4. These are supplied
upon request and without end connectors, as the power connector on the
motor side will usually different, in general, depending on the motor to
which it will be connected. Available lengths: 5, 10, 15, 20, 30, 35, 40, 50,
75, 100, 150, 200, 250 and 300 meters for cross sections of up to 10
mm?Z, inclusive. For all other sections, only up to 100 m.

T. H7/4 Range of multi-pole power cables. Outside diameter.

for brakeless motor for motor with brake

Reference Je approx. Reference Je approx.
MPC-4x1.5-C0M 9.1 mm MPC-4x1,5+(2x1)-0M 12,5 mm
MPC-4x2.5-C0M 10.6 mm MPC-4x2.5+(2x1.5)-0M 13.8 mm
MPC-4x4-00M C 1.9mm MPC-4x4+(2x1)-0OM 14.9 mm
MPC-4x6-CIM © 145mm MPC-4x6+(2x1)-00M 17.0 mm
MPC-4x10-00M 17.5 mm MPC-4x10+(2x1)-0OM 19.9 mm
MPC-4x16-0IM 21.6 mm MPC-4x16+(2x1.5)-00M 23.3 mm
MPC-4x25-10M 25.2 mm MPC-4x25+(2x1)-0OM 27.0 mm
MPC-4x35-00M 28.6 mm MPC-4x35+(2x1)-00M 31.4 mm
MPC-4x50-00M 33.4 mm MPC-4x50+(2x1.5)-0M 34.8 mm
MPC-4x70-OM  42.5mm

MPC-4xS-[IM | MPC-4xS+(2x1)-LIM, S: cross sectional area in mm>.
OOM: Length in m. Je approx: Approximate outside diameter of the cable.

. __________________________________________________________________________________________________|
INFORMATION. Remember that when a motor is mentioned here, it
refers to any motor of the FAGOR catalog, both synchronous and
asynchronous.

I ———
MANDATORY. In order for the system to comply with the European
Directive on ElectroMagnetic Compatibility 2014/30/EU, the cable hose
that carries 6 or 4 cables, depending on whether the motor has a brake or
not, must be shielded and connected at both ends; i.e. both at the drive
end and a the motor end. This condition is a must.

The mechanical characteristics of the power terminals (U, V, W, PE) on
modular drives are:

T. H7/5 Modular drive power connectors. Mechanical characteristics.

Module Gap Max. Max. Conductor
tightenin | hole section
torque section

mm N-m mm? mm?

AXD/SPD/MMC 1.08/1.15 762 0.6 4 2.5

AXD/SPD/MMC 1.25 7.62 0.8 6 6

AXD/SPD/MMC 1.35 10.16 | 1.5 6 6

AXD/SPD/MMC 2.0 10.16 1.8 16 16

SPD 2.85 10.16 1.8 16 16

AXD/SPD/MMC 3.100 - 8 50 25

AXD/SPD/MMC 3.150 - 8 50 50

SPD 3.200 - 20 95 70

SPD 3.250 - 20 95 95

MANDATORY. The cable wires connected at the motor end must be kept
inside their corresponding connector. The connector will be different
depending on the user's motor.




For further details on the connector that must be mounted at the end of
the MPC cable and connected at the motor end, see the manual of the
corresponding motor.

MPC-4xS-[1M multi-pole power cables

Mechanical characteristics

T. H7/6 MPC-4xS-00M power cables. Mechanical characteristics.

Type Shielded. It ensures ElectroMagnetic Compatibility. 7

Jout. approx. See table T. H7/4. ]
High. Specifically for cable-carrying chains with a

Flexibility. minimum bending radius for dynamic 7.5 x Qe

Bending radius conditions (up to 16 mm?) and 10xQout. (from 25

mm?) and static conditions 4x@out.
PUR (Polyurethane) or PVC (polyvinyl chloride)

Outer sheath used in machine tools
Permissible Work: -40°C ... +80°C (-40 °F ... + 176 °F)
multi-pole cable for a temperature range | Storage: - 50 °C ... + 90 °C (- 58 °F ... + 194 °F)
brakeless motor 'VDE Uo/U: 600/1000 V/

Rated voltage

UL/CSA 1000 V

MPC-4xS+(2x)-0JM multi-pole power cables

Mechanical characteristics

T. H7/7 MPC-4xS+(2x0)-0M power cables. Mechanical characteristics.

Type Shielded. It ensures ElectroMagnetic Compatibility.
Jout. approx. 'See table T. H7/4.
High. Specifically for cable-carrying chains with a

minimum bending radius for dynamic 10x@out. and
static 7.5xJout. conditions.

PUR (Polyurethane) or PVC (polyvinyl chloride)

Flexibility.
Bending radius

Outer sheath used in machine tools
Permissible Work: -40°C ... +80 °C (-40 °F ... + 176 °F)
multi-pole cable for a temperature range | Storage: - 50 °C ... + 90 °C (- 58 °F ... + 194 °F)
motor with brake Tension nominal VDE Uo/U: 600/1000 V

UL/CSA 1000 V

Selection

To select the cable needed for the power connection between the drive
and the motor, see the manual of the corresponding motor that indicates
the necessary cable depending on the user's motor.
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7.3 Motor Feedback Cables

The attached tables show the range of motor encoder cables supplied by
FAGOR to connect the motor feedback and a drive. They are supplied
with connectors at both ends (see note below) and their sales model is:

Motor |Ref. Cable Motor feedback
FXM, FKM EEC-SP-O 1 Vpp sinusoidal encoder
FM9 IECD-O Incremental TTL encoder
EEC-FM7-00 Incremental TTL encoder
Incremental TTL encoder
7 m FM7 EEC-FM7S-] (better immunity and flexibility)
EEC-FM7CS-O C-axis SinCos encoder

FAGOR

AUTOMATION

Note. None of the motor encoder feedback cables for FM7 spindle motors will have the
connector mounted at the motor end; a connector will be supplied with the cable for the
user to mount it. See the manual: AC spindle motor - FM7/FM9 - for further detail on
how to mount it.

|
INFORMATION. The encoder cable (without connectors) is only available
upon request in lengths of 75, 100 and150 m.

With FXM/FKM and FM9 motors

EEC-SP-[] cable

T. H7/8 Range of EEC-SP-0 cables. The number indicates their length in
meters including the connectors.

EEC-SP-3 EEC-SP-5  EEC-SP-6  EEC-SP-7  EEC-SP-8
EEC-SP-9 EEC-SP-10 | EEC-SP-11 EEC-SP-12 |EEC-SP-15
EEC-SP-20 |EEC-SP-25 EEC-SP-30 EEC-SP-35 EEC-SP-40
EEC-SP-45 EEC-SP-50 EEC-SP-60

For further detail on how to connect the drive, see the manual of the
corresponding motor.

. __________________________________________________________________________________________________|
INFORMATION. Remember that using the cable model EEC-SP-U does
guarantee compliance with the Directive on Electromagnetic Compatibility
2014/30/EU.

IECD-O cable

T. H7/9 Range of IECD-0 cables.The number indicates their length in
meters including the connectors.

‘IECD-S IECD-7 | IECD-10 IECD-15

For further detail on how to connect the drive, see the manual of the
corresponding motor.

IECD-20 | IECD-25 IECD-30

With FM7 motors
EEC-FM7-0 cable

T. H7/10 Range of EEC-FM7-0 cables. The number indicates their length
in meters including the connector.

‘ EEC-FM7-5 ‘EEC-FM7-10‘EEC-FM7-15 EEC-FM7-20 EEC-FM7-25

For further detail on how to connect the drive, see the manual of the
corresponding motor.

DDS
T. H7/11 Range of EEC-FM7S-00 cables. The number indicates their
length in meters including the connector.
Ref.2307 EEC-FM7S-3 EEC-FM7S-15 EEC-FM7S-30 | EEC-FM7S-45
EEC-FM7S-05 |EEC-FM7S-20 |EEC-FM7S-35 | EEC-FM7S-50
EEC-FM7S-10 EEC-FM7S-25 | EEC-FM7S-40 EEC-FM7S-60

- 252 -

For further detail on how to connect the drive, see the manual of the
corresponding motor.
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EEC-FM7CS-01 cable

T. H7112 Range of EEC-FM7CS-0 cables. The number indicates their
length in meters including the connector.

EEC-FM7CS-05 EEC-FM7CS-20 EEC-FM7CS-35 | EEC-FM7CS-50
EEC-FM7CS-10 | EEC-FM7CS-25 EEC-FM7CS-40
EEC-FM7CS-15 EEC-FM7CS-30 EEC-FM7CS-45

For further detail on how to connect the drive, see the manual of the
corresponding motor.
1.
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7.4 Connector Adapter. CA-D1-D4

In order to transmit the absolute signals from a linear motor or a torque
motor to an AXD/ACD drive, the use of an Connector Adapter 'CA-D1-D4’
is always required.

The D1 connector of the Connector Adapter is directly connectable to
FAGOR "EC" cables and "XC" extension cables.

The D4 connector of the Connector Adapter will be connected to the
motor feedback X4 connector of the AXD/ACD drive.

270 mm 108 |9
. 26|e _ @
without connectors %o
e
® .0
L
two wires, to the e _o
temperature sensor @ : ®
e_o
to the EC-... | XC-... to the AXD/ACD drive 19 |g : ®1

FAGOR cables X4 connector

10
Construction | (4x0.09+4x0.14+(4x0.09))
2 _ Materia PVC
S o Jout. 6.0 (1 £ 0.020) mm
; § Minimum In dynamic conditions: 10 x out.
] "§ bending radius | In static conditions: 7.5 x @out.
£ 2 | Shield Dual
S D1 Sub-D HD 15C female connector
D4 Sub-D HD 26C male connector

F. H7/2
Connector Adapter 'CA-D1-D4’. Code: 02460017.

T. H7/13 Connector Adapter 'CA-D1-D4’. Connector pinout.

Sub-D HD 15C (4x0.09+4x0.14+ Sub-D HD 26C
female (4x0.09)) Color male
D1 connector cable D4 connector
Pin Signal wire Pin
1 A green 1
2 /A yellow 10
3 B blue 2
4 /B red 1
5 DATA grey 3
6 /DATA pink 12
7 CLOCK black 19
8 /CLOCK purple 20
9 +5Vdc brown 24
10 +5 Vdc SENSE (b;Z]il! g'rgzn) 16
1 GND white 25
12 GND SENSE grey | pink 17
(orange)
15 INTERNAL SHIELD black 26
i green 21
TEMPERATURE 0.14x285
) SENSOR black 29
0.14x285
TII(E)IJASLI;I(;: EXTERNAL SHIELD black TII(E)IJASI;:II:



7.5 Direct Feedback Cable

The direct feedback is given by an external linear encoder (scale) or
rotary encoder that may be incremental (with reference signals) or
absolute (with reference signals).

External incremental feedback

The attached figure shows the cable of the direct feedback supplied by

FAGOR to connect an incremental feedback device (external linear or

rotary) with FAGOR sinusoidal signals (1 Vpp) or square signals

(differential TTL) and the drive. This cable is supplied with connectors at 7
both ends and its sales model is: .

EC-00 PD cabhle

T. H7/14 Range of EC-0 PD cables. The number indicates their length in
meters including the connectors.

EC-1 PD EC-3 PD EC-6 PD EC-9 PD EC-12 PD
EC-2 PD EC-4 PD EC-8 PD EC-10 PD
T
FAGOR EC-X PD sensor cable 1/2/3/4/6/8/9/10/12 (HD
Length in meters; including connectors Sule
Signal _ Cable 4x2x0.14 ~_, Pin M15)
+5Vde 51 Brown \ F Lo Front view
GND >+ | White | Ll
A L Green o 1
x5 Yellow | T 9
B ! Blue \ I I 3
5 > Red \ Pl
0 {1 | Grey | H s
IR G I — 1 1°
_ 1 _
i = s
i Twisted pairs. Overall shield. ~ 7 Chassis
To external incremental | Overall shield connected to chassis pin :
feedback device (on the sensor side and drive side) to the drive - X3 -

F. H7/3

Direct feedback cable for an external FAGOR incremental feedback
(linear or rotary) sinusoidal (1 Vpp) or square-wave (differential TTL).
Diagram.

External absolute feedback

The attached figure shows the cable of the direct feedback supplied by
FAGOR to connect an external FAGOR absolute linear encoder) with
sinusoidal signals (1 Vpp) and the drive. This cable is supplied with
connectors at both ends and its sales model is:

EC-CIB-D cable

T. H7115 Range of EC-00B-D cables. The number indicates their length in
meters including the connectors.

'EC-1B-D EC-3B-D EC-6B-D 'EC-9B-D \
U
FAGOR EC-XB-D sensor cable 1/3/6/9
Length in meters; including connectors
Signal ~— Cable 4x0.09+4x0.14+(4x0.09) —_ Pin FAGOR
=1
+5Vde (| ~ Brown \ ~ 9 (HD, AUTOMATION
GND 55— | | White S><—<] " Sub-D,
AG I | | Green | 1 M15)
A 4 l ! I | Yellow \ ‘ 1 2 Front view
B0 L | Blue \ I 3
5 g ! L Red \ | L 4
DATA 5 Grey \ — 5 DDS
DATA( I Pink | ! 6
AT T Black { | ° HARDWARE
iy T
IR 5 - Purple \\ 8
+5 SENSE ) —Red-Ble. - : 10
GND SENSE )——L——=2ey-in ‘ 12 :
G T o 15 |
s _ L Ref.2307
Twisted pairs. Overall shield.
To external absolute Overall shield connected to chassis -
feedback device (on the sensor side and drive side). to the drive - X3 -

F. H7/4
Direct feedback cable for the FAGOR absolute linear encoder. Diagram.

= 255 -



External Stegmann sinusoidal encoder

FAGOR does not supply the direct feedback cable for connecting an
external Stegmann sinusoidal encoder with the drive. For this connection,
you must know the pinout at the encoder end and match it with the pinout
at the drive end. With this information, the user will be able to make the
connection and make his own cable.

(HD, Sub-D, M15)
Signal Pin Front view

+8 Vdc
GND

o

to drive - X3 -

external sinusoidal encoder

as direct feedback

AL

Pin-Out of connector X3
when using Stegmann

F. H7/5

Pinout for the direct feedback cable when using a Stegmann sinusoidal
encoder as external feedback.
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7.6 Signal Cables for Control and Communications

Encoder simulator from the drive to the CNC

Depending on motor feedback, the drive can generate a set of signals

that simulate those of a differential TTL encoder attached to the rotor of

the motor. The attached tables show this cable supplied by FAGOR to

connect the drive (X3) and the CNC 8055 (X1, X2, X3 or X4) / 8055i (X10,

X11, X12 or X13) / 8065/8070 (LOCAL COUNTER 1/2). The attached

tables show this cable supplied by FAGOR to connect the drive and the

CNC. They are supplied with connectors at both ends and their sales 7
model is: .

SEC-HD-[I cable

T. H7/16 Range of SEC-HD- cables. The number indicates their length
in meters including the connectors.

SEC-HD-1 ' SEC-HD-10 SEC-HD-25
SEC-HD-3 ' SEC-HD-15 SEC-HD-30
SEC-HD-5 SEC-HD-20 SEC-HD-35

Ready Made Cable SEC-HD-1/3/5/10/15/20/25/30/35
Length in meters; including connectors

(HD, (HD,
Sub-D, Cable 4x2x0.14+2x0.5 Sub-D,
M15) Signal Pin77I - Pin F15)
Frontview A 1 2 Green F< 1 Frontview
Foa I ] Yellow L.
A 2 At e | L 2
B 3 He —C 3
B4l | Pink | ¢ 4
05 . [ Grey | 5
e Brown | [
i0 6 +—— - +—( 6
A7l ] White | D
AL T Puple | [
AL 8 r——— BIa(F:)k 1 (8
GND 11 +——— \ 1 11
A
Chassis :73—3; b b
to CNC Twisted pair. Overall shield. to drive - X3 -

Metallic shield connected to chassis pin
(at the CNC end and at the Drive end)

F. H7/6
Connection of the cable for the encoder simulation and the CNC.

INFORMATION. The maximum length for SEC-HD-[I cables for best
performance is 50 m.
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SERCOS Il optical fiber

FAGOR supplies the fiber optic cables for SERCOS || communications
between the group of drives and the CNC in a ring connection and in
lengths ranging from 1 to 100 meters. The cables between drives come
with the connectors for each module. For SERCOS Il connection under 40
m, use the fiber optic cable with polymer core. Its sales models are:

SFO-[1 cable

T. H7/17 Range of SFO-O cables.
The number indicates their length in meters.

. SFO-1 | SFO-2 SFO-3 | SFO-5 | SFO-7 | SFO-10  SFO-12

Its mechanical characteristics are:

T. H7/18 SFO-[ cable. Mechanical characteristics.

Normal. It must only be used in systems under static

Flexibility conditions where the minimum bending radius is 30
mm.
. PUR. Polyurethane resistant to chemical agents used
Covering

in machine tools.

Temperature | Vorki-20°C ...+ 80 °C (-4 °F ... + 176 °F)
P Storage: - 35 °C ... + 85 °C (- 31 °F ... + 185 °F)

SFO-FLEX-U cable

T. H7/19 Range of SFO-FLEX-O cables.
The number indicates their length in meters.

‘ SFO-FLEX-10 SFO-FLEX-20 SFO-FLEX-30 SFO-FLEX-40
‘ SFO-FLEX-15 SFO-FLEX-25 SFO-FLEX-35

Its mechanical characteristics are:

T. H7/20 SFO-FLEX-[ cable. Mechanical characteristics.

High. Special for cable-carrying chains with a minimum
Flexibility bending radius, in dynamic conditions, is 70 mm.
Use only in dynamic conditions!

PUR. Polyurethane resistant to chemical agents used
in machine tools.
Temperature Work: -20°C ... +70°C (-4 °F ... + 158 °F)

Storage: - 40 °C ... + 80 °C (- 40 °F ... + 176 °F)

Covering

|
INFORMATION. The maximum length for fiber optic cables of the models
mentioned earlier for best performance is 40 meters.

. __________________________________________________________________________________________________|
INFORMATION. The SFO-FLEX-0 fiber optic cables are compatible with
the SFO-0O cables. The SFO-FLEX-[I are more flexible.

NOTE. If the fiber optic cable for SERCOS Il communication between
modules is going to be moving (dynamic conditions), always use the
SFO-FLEX-O cable. The SFO-0 cable will be enough for static
conditions (resting). The useful life span of a SFO-0 cable cannot be
guaranteed if it is installed in applications where it works under dynamic
conditions (moving).

For SERCOS Il connection over 40 m, use the fiber optic cable with glass
core.Their sales model is:
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SFO-V-FLEX-O cable

T. H7/21 Range of SFO-V-FLEX-O cables.
The number indicates their length in meters.

SFO-V-FLEX-40

SFO-V-FLEX-60 SFO-V-FLEX-100

SFO-V-FLEX-50

SFO-V-FLEX-75

Its mechanical characteristics are:

T. H7/22 SFO-V-FLEX-O cable. Mechanical characteristics.

The minimum bending radius will be 60 mm in

Flexibility dynamic conditions and 45 in static conditions.

Covering PUR.' Polyurgthane resistant to chemical agents
used in machine-tools.

Permissible Work: -40 °C ... +80°C (-40 °F ... + 176 °F)

temperature range  Storage: - 40 °C ... + 80 °C (- 40 °F ... + 176 °F)
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CAN cable

Cable supplied by FAGOR upon request. It is used to establish
communication through a CAN field bus between drives and a master
device (CNC, PC, ESA panel, etc.). It consists of a pair of twisted wires
with a section of 0.25 mm?, overall shield and impedance of 120 Q. It is
supplied without connectors. It comes in lengths from 5 m to 150 m, in
multiples of 5.

Its sales models are:

CAN CABLE M

T. H7/23 Range of CAN CABLE [OIM cables.
The number indicates length in meters.

CAN CABLE 5M

CAN CABLE 30M

CAN CABLE 75M

CAN CABLE 10M

CAN CABLE 35M

CAN CABLE 100M

CAN CABLE 15M

CAN CABLE 40M

CAN CABLE 150M

CAN CABLE 20M
CAN CABLE 25M

CAN CABLE 45M
CAN CABLE 50M

Fagor Cable

CAN CABLE 5M/10M/15M/20M/.../150M
Length in meters

Cable 1x2x0.25

Signal Pin
Brown - ®1
CANL 2 @—m—tt—— e cccccccaana —+—_ @2 CANL
SHIELD 3 .—o White ¢——8 3 SHIELD
CANH 4 @———f———— e e === == === —————® 4 CANH
50 ®5

Note. The ends of the wires and the shield already have their pin. This cable does
not include connectors.

F. H7I7
CAN cable.

Its mechanical characteristics are:

T. H7/24 CAN CABLE [OM cable. Mechanical characteristics.

Type Shielded. It ensures EMC compatibility
Jout. approx. 6.3 mm

High. Special to be used in cable carrying chains
Flexibility with a bending radius of 15x@out. under dynamic

conditions and 8x@out. under static conditions.

PUR. Polyurethane resistant to chemical agents

Covering used in machine-tools.

Permissible Work: - 30 °C ... +70°C (- 22 °F ... + 158 °F)
temperature range Storage:-5°C ...+ 70 °C (+ 23 °F ... + 158 °F)
Rated voltage Uo / U: 250/1 000 V
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7.7 RS232/RS422 BE Adapter

Before showing other connections, it shows the RS232/RS422 BE adapter
and the pinout for each end.

A port of the adapter
Connect the end of the (Sub-D, M25)
RS-232 or RS-422 cable

to this end of the adapter

4 Connect this end of
the adapter directly to
the MSP connector of

B port of the adapter
(Sub-D, M9)

RS422/RS232 BE
Adapter the VT

F. H7/8
RS232/RS422 BE adapter.

T. H7/25 Pinout of port B connector. Description.

N.C. (Not Connected)
T x RS232 OUT

'R xRS232 IN

N.C. (Not Connected)
'RS232 GND
'RxRS422 + IN
RxRS422 - IN

-

TxRS422 + OUT

© 0N O A~ WN

TxRS422 - OUT

NOTE. The pinout for port A is the same as for the MSP port of the VT

panel from ESA.

T. H7/26 Pinout of port A connector. Description.

1 | Not Connected 14 | IKT OUT

2 TxRS232 OUT 15 IKROUT

3 RxRS232IN 16 | +5 Vdc (reserved)
4 RTSRS232 OUT 17 | Not Connected

5 CTSRS232IN 18 *RxC.L. +IN

6 | Not Connected 19 Not Connected

7 GND 20 | Not Connected

8 | Not Connected 21 | Not Connected

9 *TxC.L. +OUT 22 | TxRx485 +IN/OUT
10 TxRx485 -INJOUT 23 | TxRS422 +OUT
11  *TxC.L. -OUT 24 RxRS422 -IN

12 TxRS422 -OUT 25 xRxC.L.-IN

13 RxRS422 +IN

* C. L. : Current loop.
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7.8 RS-232 Serial Line

FAGOR does NOT supply these cables. Nevertheless, these are the
connection diagrams. Note that the RS232/RS422 BE adapter may be
used to connect the RS-232 or RS-422 serial line with a VT panel from
ESA.

NOTE. The user is free to use this FAGOR adapter or not. But, it should
be used unless indicated otherwise because it makes the connection
easier.

RS-232 serial line between a PC and a drive

| 9.pin Sub-D, =" 9.pinSub-D,
type female RS-232 cable type female
connector connector
F. H7/9

RS-232 serial line connection between a PC and a drive.

The following connections may be used:

RS-232 cable
L b

(Sub-D, F9) (Sub-D, F9)
Front view Signal  Pin =7 -~ r=a Pin  Signal Front view
RxD 2 i - —C 2 RxD
™D 3 i T 3 XD
© DTR 4 . —C 4 DIR @
9 5 DSR 6 )— i 6 DSR g 5
CcTs 8 1 —C 8 CTs
6 1 GND 5 ; lL ; —C 5 GND 6 1
’ [
0) CHASSIS L [ Q

Overall shield

to DRIVE -X5 - Metallic shield connected to CHASSIS pin

(only at the drive end)

(Sub-D, F25)
Front view

(Sub-D, F9)
Signal  Pin __ Pin Signal

RxD C 2 RxD
3 TxD

‘

2 )

1

™ 3 T
9 DTR 4 I L 20 DIR
o 5 DSR 6 : i 6  DSR
cTs 8 i L¢s5 CTs
1 GND 5 - +—C 7 GND

) CHAsSIS | ¢ il

Front view

F. H7/10
RS-232 serial line cable between a PC and a drive.

NOTE. The metallic shield must be soldered to the hood of the
connector at the drive end. The user must NOT connect the “reserved”
pins anywhere.

It is up to the user to use the RS422/RS232 BE adapter or not for the
connection. The following sections show all the connection possibilities.

RS-232 serial line cable between a PC and a VT from ESA

This VT-PC connection is essential for transferring the communication
driver and the project.

The connection cable to use will depend on whether the adapter
RS232/RS422 BE is used or not.
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PC-VT connection using an RS-232 cable - without adapter -

RS-232 cable Py

9-pin Sub-D,
type female 25-pin Sub-D,
connector type male to the VT
connector | panel (ESA) 7
u

F. H7/11
RS-232 serial line connection between a PC and VT from ESA (without
adapter).

The connection cable when not using the adapter RS232/RS422 BE has
the following connectors at its ends:

to PC —
o]  (Sub-D, F9) 9,
s ]:: RS-232 cable 14
E A | 1 b B
© to the VT panel (ESA) | @]
(Sub-D, M25)

These two connectors are located at both
ends of the RS-232 cable when connecting without the adapter.

F. H7/12

A. Connector of the RS-232 cable for direct connection to the PC.
B. Connector of the RS-232 cable for direct connection to the VT panel
from ESA.

The connection is:

Signal  Pin IS_u_b-D, Fo Sub-D, N12_5I Pin Signal
| 7\ |
RxD 2 J—t :: —C 2 TxD
™ 3 > - (3 RxD
DTR 4 D [ Iig 15
DSR 6 )::I ) L (18
RTS 7 : | Iig 4 TRS
cTs 8 ):::" N | TS
I I l—v—(
CHASSIS 5 DJ—t = —C 7 GND
'L_}—J/ Maximum length: 15 meters IL_J'
‘ To the VT panel (ESA) ‘

F. H7/13
RS-232 connection between PC and VT without adapter.

NOTE. See the previous section for further information on the pinout of
the 25-pin connector of the MSP port of the VT panel from ESA.
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PC-VT connection using an RS-232 cable - with adapter -

9-pin Sub-D,
type female
connector

F. H7/14

to the VT

9-p|n SUb'Dy panel (ESA)

type female
connector

L=_-="

RS-232 cable

RS422/RS232 BE
adapter cable

RS-232 serial line connection between a PC and VT from ESA (with

adapter).

The adapter RS232/RS422 BE has the following connectors at its ends:

Connect the end of the RS-
232 or RS-422 cable to this
end of the adapter.

B port of the adapter
(Sub-D, M9)

RS422/RS232 BE
Adapter

A port of the adapter

(Sub-D, M25)

14 Connect this end
of the adapter
directly to the
MSP connector
of the VT

F. H7/15

RS232/RS422 BE adapter.

The connection cable when using the adapter RS232/RS422 BE will have

the following connectors at its ends:

to PC
@ (Sub-D, F9)

connecting with the adapter.

© RS-232 cable ©
foe ==
9 NIEIE

to the B port of the
adapter (Sub-D, F9) ©

These two connectors are located at both ends of the RS-232 cable when

F. H7/16

A. Connector of the RS-232 cable for direct connection to the PC.
C. Connector of the RS-232 cable to connect to the B port of the adapter.

The connection is:

Signal Pin IS_”_bD Fo S“b'D'_F: Pin Signal
XD 3 ) ! q : C 2 TxD
RXD 2 )— ‘ —( 3 RxD
DTR 4 ‘ I C
DSR 6 )_E—_’ ‘ e
RTS 7 ):E:I ‘ ' C
cTs 8 ) ‘ | E

I I
CHASSIS 5 J— : —C 5 GND
'L_ }—k'/ Maximum length: 15 meters I__J
To the B port
A of the adapter

F. H7/17

RS-232 connection between PC and VT with adapter.




344,
A

©

0

=
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RS-232 serial line cable between a VT and a drive

Once the project has been transferred from the PC to the VT (ESA), the
video terminal may be connected to a single drive, hence establishing
communication via the MSP serial port of the VT and the drive's RS-232
serial port.

NOTE. When mentioning a drive, it means any model of the FAGOR
catalog, i.e. AXD, SPD, ACD, SCD, MMC and CMC models.

. ___________________________________________________________________________________________________|
MANDATORY. The RS-232 serial line can only be used between the ESA
VT and a single drive. The arrow of the drive's node selecting rotary
switch (NODE SELECT) must be pointing at 0.

It is now possible to handle and control from the Video Terminal the
process application by communicating with the connected drive. The
connection cable to be used is described next.

‘ NOTE. The adapter RS232/RS422 BE is not required in any case. ‘

RS-232 cable

9-pin Sub-D, .
type female 25-pin Sub-D,
connector type male to the VT panel

connector (ESA)

F. H7/18

RS-232 serial line connection between the VT from ESA and a servodrive
= without adapter =.

The connection cable has the following connectors at its ends:

© D to the VT panel (ESA)
(Sub-D, M25)

to drive 25

(Sub-D, F9) 13

IS
| Ofz=zm\o |

These two connectors are at both ends of the RS-232 cable.

F. H7/19

D. Connector of the RS-232 cable for direct connection to the servodrive.
B. Connector of the RS-232 cable for direct connection to the VT from
ESA.

The connection is:

D | B
RS-232 cable

Signal  Pin | - Pin Signal
| )
RxD 2 ) : —C 2 TxD
™ 3 > — (3 RxD
DTR 4 ) L zgw
DSR 6 )_E—_’ Ol L 18
RTS 7 L 4 TRS
cTs 8 )— i I:gl 5 CTs
| I <25
CHASSIS 5 ) ! —C 7 GND

»
L_}—" Maximum length: 15 meters :._JI

‘ To the VT panel (ESA) ‘

D. Note that the pairs of pins 4-6 and 7-8 must be jumpered.
B. Note that the pairs of pins 4-5, 7-25 and 15-18 must be jumpered.

F. H7/20
RS-232 connection between a VT and a servodrive = without adapter =.
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7.9 RS-422 Serial Line

FAGOR does NOT supply these cables. Nevertheless, these are the
connection diagrams. Note that the RS232/RS422 BE adapter may be
used to connect the RS-232 or RS-422 serial line with a VT panel from
ESA.

NOTE. The user is free to use this FAGOR adapter or not. But, it should
be used unless indicated otherwise because it makes the connection a
lot easier.

RS-422 serial line cable between a VT and several drives
* without adapter -

‘ NOTE. Only for MMC or CMC drives.

RS-422 cable
O0ooo
MMC MMC MMC
or or or
tothe VT panel CMC cMC CMC
(ESA) 1 2 n

F. H7/21

RS-422 serial line connection between a VT from ESA and several MMC
or CMC drives = without adapter =.

r
RTS 4?::] +5V(16) }
cTs 5 470 Q !
L
1
|

TXRS422 + OUT 23 J— [}]3309 d] 330Q
114 W

1/4W

|
i
i
i
i
i
i
TxRS422 - OUT 12 )—
i
i
i
i
i

+5VCC 1 L
GND

Cﬂ 5v(16) I |
25 4700 |
ReRSIZZ 4N 13 bt
X
[ [1]3309 ¢3300
RxRS422-IN 24 5_|_¢ AW 1/4W
[\ QJuon i
15— Taw !
18 =+ GND(7) L/
f
[
CHAssIS | _*
- ! it it | - -—1-1
] i i
LA AAL LA A_ A AL
TO THE VT PANEL (ESA) T e e T
Sub-D, M25 2 £ 22 2 2 32
Frontal view o E ] E o E B E
g R 8B 8 R 8RB
toDRVE1 | . to DRIVEN
o - o -
o\ " /@ o\ /e
© o © o
To CMC or MMC 1 To CMC or MMC N
(Sub-D, F9) (Sub-D, F9)

F. H7/22

RS-232 serial line cable between a VT from ESA and several MMC or
CMC servodrives = without adapter =.

If the user chooses to use the RS232/RS422 BE adapter, the RS-422
serial line must be connected as instructed in the following section. This
chapter has already described all the details on this adapter as well as the
pinouts of its ends.
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RS-422 serial line cable between a VT and several drives
+ with adapter -

‘ NOTE. Only for MMC or CMC drives.

Port A
Port B RS-422 cable
omEEm
IR 1.
RS422/RS232 BE e S BLC
Adapter or or or
CcMC cMC cMC
1 2 n
B port of the adapter
© (Sub-D, M9) o Pin-Out of port B
14 ! 1 | N.C. Not Connected
ofl::]° 2 TxRs2320UT
6 1 3 RxRS232IN
25 13 o 4 N.C. Not Connected
@| A port of the adapter 5 RS232 GND
(Sub-D, M25) 6 RxRS422+IN
, , 7 RxRS422-IN
Fur further detail on the pinout of port A 8 | TxRS422 + OUT
of the adapter, see the relevant section 9 | TxRS422 - OUT
already documented.

F. H7/23

RS-422 serial line connection between a VT from ESA and several MMC
or CMC servodrives = with adapter =.

—
1
TxRS422 +OUT 8 | ¢33° o
TXRS422 -OUT 9 ) /4w
|
RxRS422+IN ¢ i d]33° Q
RxRS422-IN 7 > 1/4 W
©®
6 1
1 1 ] i
9 5 LAa—n—A—n.d LA—A—A—nd
7 6 9 8 7 6 9 8
@ (sub-D, Fo) 2 2 P 2 S 2 22
E E o O O O o O
O N ~ D
To the B port N R R R S 8 R R
of the adapter [To the CMC or MMC 1] ---------- [To the CMC or MMC n]
5 1 5 1
O\ /@ | (subD,F9) O\ /@ | (subD.F9)
9 6 9 6

F. H7/24

RS-422 serial line cable between port B of the adapter and several MMC
or CMC drives. Port A of the adapter must be connected to the MSP port
of the VT panel from ESA.
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INSTALLATION

This chapter defines the installation process that only covers the DDS
system itself. The installation procedure of the DDS system to the power
lines has been already described in 6. POWER LINE CONNECTION.

INFORMATION. Bear in mind that some of the wiring and grounding
requirements for installing the DDS system are described in other
chapters of this manual, e.g. in 7. CABLES AND ADAPTERS, not only in
this one.

|
MANDATORY. Only qualified personnel who know and understand the
contents of this manual and all the other documentation related to this
product and have been properly trained on this safety subject to recognize
and prevent existing risks, are authorized to work with this DDS system.
Only qualified personnel may install, set up, repair and maintain this
equipment.

See QUALIFICATION OF PERSONNEL of SAFETY CONDITIONS at the
beginning of this manual.

I EEEEEE——
MANDATORY. The installation must be fully compliant with all the
requirements of the local and national electrical regulations and all other
applicable regulations.
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I EEEEEE——
MANDATORY. The DDS system that will usually include the external

safety controller is identified as a fixed installation meant to always work
inside an electrical cabinet (enclosure) whose protection degree is IP 54
or greater. Note that the start button, the E-stop button and other
elements may be installed outside the electrical cabinet (enclosure).

The units must be installed vertically.

Access to the cabinet must be restricted to qualified maintenance
personnel who must use a key or tool to open the door or barrier, clearly
marked with the corresponding warning signs, as stipulated in sect. 3.5 of
IEC 61800-5-1.

The type of considerations to bear in mind when placing the DDS system
and run the cables must be:

Environmental
Mechanical
Climatic

Electrical

Ventilation related

NOTE. It is entirely up to the installer to take care of these matters!

Environmental considerations

It must be installed where:

B There are neither corrosive gasses nor explosives.
B The atmospheric conditions are favorable.

B |t is not exposed to oils, water, hot air, high humidity, too much dust or
metal particles suspended in the air.

Mechanical considerations

Use the holes and slots prepared for the purpose of fastening the
equipment. Vibrations should be avoided. Where necessary, use shock-
absorbing lanyards. For further detail, see next figure:

—_—
=

»\

Lu s [ofsaookine
T POSITIONING MODULE
7 o

POWER SUPPLY
: s
160 basti [offmmooksno

LT T

F. H8/1

Top and bottom clearance when installing the DDS system for easier heat
evacuation.

MANDATORY. When integrating the unit into the electrical cabinet, make
sure to leave a gap of at least 10 cm (3.93 inches) between it and the top,
bottom and front panel of the cabinet or any other obstacle that obstructs
air flow for easier heat evacuation.




Climatic considerations
The temperature inside the electrical cabinet containing the DDS system
must not exceed 45 °C (113 °F) or 60 °C (140 °F) with power reduction.
I EEEEEE——
MANDATORY.
Never install the DDS system next to a heat source.

The modules generate heat and when trying to decide whether the
electrical cabinet containing the DDS system needs external cooling or
not, one must know the power dissipated by each one of its modules. See
next table.

T. H8/1 DDS system modules. Dissipated power.

Main Power Supplies Dissipated power at max. load

PS-65A, PS-33-L 275 W
PS-25B4 180 W
XPS-25 180 W
XPS-65 350 W
RPS-80 1000 W
RPS-75 1000 W
RPS-45 700 W
RPS-20 500 W
Auxiliary Modules Dissipated power

APS-24 60 W
CM-1.75 ow
ER+TH-O/Oy It depends on the activation frequency
ER+TH-18/0+FAN of the Ballast protection circuit.

MAIN FILTER 42A-A 19W
MAIN FILTER 75A-A 20w
MAIN FILTER 130A-O 40 W
MAIN FILTER 180A-A 61W

Modular Drives

Dissipated power at 4/8 kHz

AXD/MMC 1.08 33/44 W
AXD/MMC 1.15 69/89 W
AXD/MMC 1.25 88/132 W
AXD/MMC 1.35 156/195 W
AXD/MMC 2.50 225/305 W
AXD/MMC 2.75 270/389 W
AXD/MMC 3.100 351/510 W
AXD/MMC 3.150 536/605 W
MMC 3.200 834/840 W
SPD 1.15 98/98 W
SPD 1.25 110/130 W
SPD 1.35 195/201 W
SPD 2.50 349/350 W
SPD 2.75 289/333 W
SPD 2.85 432/438 W
SPD 3.100 496/546 W
SPD 3.150 626/668 W
SPD 3.200 1163/1187 W
SPD 3.250 1333/1344 W
Compact Drives Dissipated power at 4/8 kHz

ACD/CMC 1.08 40/50 W
ACD/CMC 1.15 87/118 W
ACD/CMC 1.25 110/139 W
ACD/CMC 2.35 160/206 W
ACD/CMC 2.50 220/295 W
SCD 1.15 123/123 W
SCD 1.25 150/150 W
SCD 2.35 215/220 W
SCD 2.50 275/315 W
SCD 2.75 289/333 W

8.
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Electrical considerations

|
MANDATORY.
The electrical installation my comply with standard EN 60204-1.

Indications regarding EMC

Electromagnetic Compatibility is covered by the following standards:

T. H8/2 Standards regarding Electromagnetic Compatibility.

IEC 61800-3:2017 *  Category C3. Adjustable speed electrical power
drive systems. Part 3: EMC requirements and
specific test methods.

IEC 61800-5-2:2016 | Adjustable speed electrical power drive systems -
Part 5-2: Safety requirements - Functional.

|
* MANDATORY. The EMC directive defines equipment as any device or
fixed installation. This device is identified as a fixed installation and is
meant to work inside an electrical cabinet according to category C3 and
meeting the EN 61800-3 standard.

I ———
* MANDATORY. The installation that includes this DDS system may need
a harmonic suppressing filter to comply with the standard EN 61800-
3:2004 which is harmonized with the EMC Directive. Otherwise, when
applying solutions to limit the harmonics in each DDS system included in
the installation (except in systems with RPS, that would not require them)
could be an expensive solution and/or would not make any technical
sense. It is better to apply a global solution.

I ———
MANDATORY. These Power Drive Systems are not meant to be used in a
low voltage public mains that supplies energy to house installations. Radio
frequency disturbances may be expected when used in this case. However,
equipment whose compliance with the essential requirements set out in item
1. General requirements of annex | of the EMC Directive that are not ensured
in residential areas will include an indication with this use restriction.

EMC instructions for equipment installation

MANDATORY.

Use the mounting plates supplied as an accessory for mounting.
Make the connections with wide contact surfaces for the metal parts.
Remove the paint from contact surfaces.

Try to increase conductivity on two-dimensional contacts.

Install a protection circuit if there is a risk of over-voltage.

Electrical energy supply lines from the lines carrying the information.
Note. The electrical field which could induce voltage spikes on the
information lines decreases with distance.

Route the motor cable at a distance of at least 20 cm from the signal
cable or use shielding plates between the motor cable and signal
cable.

Do not run field bus cables and signal through a single conduit with
DC and AC lines with voltages over 60 V. The field bus cables, signal
lines and analog lines can be installed in a same conduit.
Recommendation. Separate the conduits where the cables are running
at least 20 cm and make them as short as possible. Do not install
unnecessary cable loops and use short cables from the central ground
point for connecting to a ground point outside the electrical cabinet.

Avoid induction loops by choosing common routes for power, signal
and data circuit cables.




]
MANDATORY.

B Use shielded cables for power supply and motor.

B On shielded cables, the unshielded portion of the cable used to
connect them to the connectors must be as short as possible in order
to reduce radiated emissions.

B The motor encoder cable must have double-shield. Although the
system meets the current regulation regarding immunity using single-
shielded cable, the results are better when using double-shielded

cables.
8.

Use equipotential wires in systems with:

MANDATORY.
W |Installations of large areas.
m Different voltage sources.

B Mains through several buildings reducing the current in the cable
shield and the emissions. Connect to ground the electrical cabinet, the
door, the mounting plate, with ground straps or cables with a cross
section larger than 10 mm? (AWG 6).

B The ground shields of the digital signal wires must be connected at
both ends to a large surface or through a conductive housing of the
connector. This reduces disturbances that affect the signal cables and
also the emissions.

B The ground shields of the analog signal wires must be connected
directly to the device (signal input), reducing the ground loops due to
low frequency disturbances.

B When a unit does not have a ground connection, the shield must be
connected on the side of the unit connected to ground.

B To connect large cable shield surfaces, use cable and ground clamps.

B Run a single shielded cable, in one piece, without joints. If a cable
must necessary be cut for the installation, connect it with the shield
connections and through a metal cover at the cut (joint) point. In the
worst case, if it is not possible to use shielded connectors, keep a
minimum length of cable exposed to disturbances guaranteeing a
good connection between the shields. See fig. F. H8/2.A.

B Mount switching devices such as contactors, relays or electro-valves
with interference suppression elements or arc suppressors (e.g.
diodes, varistors, RC circuits).

® |Install power and control components separately.

B |[nstall before mains and the DDS system mains chokes to reduce
harmonics and expand the useful life of the product. EMC limit values
may be improved by also using external filters.

B Use equipotential cables when having long lines to reduce the current
through the cable shield.

B When connecting power cables, the shield of this cable should be
connected to a ground bar. See fig. F. H8/2.B.

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

F. H8/2

A. Make the shielded cables as short as possible when the connectors
are not shielded. B. Connection of the power cable shield to a bar that is
connected to ground.
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See example of electrical installation in the next figures.

\ CHANNEL |

/a\W vy

LI'L2° L3 ‘ L1L2L3 ‘@ ‘ uvw ‘@ ‘ uvw ‘@

MAIN
FILTER PS-654 AXD/ AXD/
130A4-x SPD SPD
@ X2 X2
DIFFERENTIAL
BREAKER
‘ CHANNEL ‘
F. H8/3

Cables for connecting the DDS system with a PS-33-L and PS-65A power
supply.

CHANNEL

@Jm& NI
\

LI’L2’ L3 ‘ L1L2L3 ‘@ ‘ Uvw ‘@ ‘ uvw ‘@

MAIN XPS-25/ AXD/ AXD/
FILTER XPS-65 SPD SPD
xA-x

DIFFERENTIAL
BREAKER

L1L2L3 *
‘ CHANNEL
F. H8/4

Cables for connecting the elements of the DDS system with an XPS
power supply.



See fig. F. H11/24 for further information on RPS-75-3, RPS-45 or

RPS-20 CHOKES.

CHOKE RPS-XX

‘ T1 U1 ‘

‘ T3 U3 ‘

CHANNEL

Rk

L' L2 L3

MAIN FILTER

\L1L2L3\® \uvw\

CITgs

XA RPS-xx || AXD/sPD | ||| AxD/sPD
X6 X2 X2
DIFFERENTIAL
BREAKER
L1 L2 L3
[ CHANNEL |
F. H8/5

Cables for connecting the DDS system with an RPS power supply.
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Cahinet heat dissipation

|
MANDATORY. The ventilation for the electrical cabinet must be enough
to dissipate the heat generated by all the devices and components
working inside.

The following should be used to cool the electrical cabinet:

B Heat exchangers. They prevent contaminated air (mist, metallic dust in
suspension, etc.) from getting into the electrical cabinet hence
eliminating the chances of accumulating particles, condensation, etc.
in the cooling circuits of the DDS system modules.

If it is impossible to use heat exchangers, then:

B Air extraction system. They prevent the air from entering the electrical
cabinet with a fan.

A. Fan. Air output. It is recommended to install a filter.
B. Airinput. It is mandatory to install a filter.

F. H8/6
Location of the air intake and output in the electrical cabinet

B Place the extractor fan at the top of the cabinet and the air intake at
the bottom. See previous figure.

To have a filter in the air input. The fan should also have a filter.

Decrease the air intake speed from the outside by making the air input
window larger than that of the fan. The required power and air flow

depends on the power installed.

m |Install the DDS system as far away as possible from air inputs and
outputs.

B Carry out periodic maintenance on air filters.

Use the following suggestions to minimize the maintenance of this type of
cooling systems and the contamination of the electrical cabinet:

B Set the fan to work only when the inside temperature of the electrical
cabinet exceeds the predetermined limit (for example 45°C). This will
decrease its running time and the flow of the incoming air while
increasing the lifespan of the fan. The cost of this solution is minimal
using a bimetal type thermostat or controlling it by using one of the
outputs of the PLC or CNC.

B Install a fan whose speed varies depending on the air temperature.
This type of fans have an NTC sensor either integrated into it or
supplied as an accessory by the fan manufacturer.



8.2

Inductive Components

Installing the DDS system requires certain precautions regarding the
connection of the inductive components such as contactors, relays,
electrovalves, motor brakes or, in general, any type of coil.

Hence:

All inductive circuits or components must have their own interference
suppressor that must be installed as close as possible to the inductive
component.

The mentioned interference suppressors will be RC circuits, varystors
or suppressor diodes.

elements for inductive components. These diodes can only serve as

@ MANDATORY. Do not use fly diodes as interference suppression

interference suppressor of the inductance due to the cabling itself.

The excitation cables of the inductive components and the signal
cables must not run in the same channel especially when not using
shielded cables for these signals. A typical scenario is when using
inductive proximity switches or similar usually connected with an
unshielded cable.

In extreme situations and if the sensors used on the machine are very
sensitive to the interference conducted through the supply cables (24
Vdc), it may be necessary to isolate or decouple them from that of the
supply of the system elements (inductive components, drives, etc.).

—

8.
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8.3 System Installation

Preparation

After knowing the system's environment, the step before installing the
DDS system is the following:

B Preparing the mounting fixtures inside the electrical cabinet. See 11.
DIMENSIONS, that shows all the necessary values.

B Unpack motors, drives, auxiliary modules and other elements that
make up the DDS system.

Mount each of the motors on the machine.

Install all the modules making up the DDS system in the electrical
cabinet.

Procedure

Follow these steps for a complete system installation:

B Mount all the system modules in the electrical cabinet.

B Mount the mains filter - MAIN FILTER -.

B Connect electrically and mechanically all the modules with each other.

1. Connect the plates on the power bus located at the bottom of each
module (under the cover).

|
DANGER. Remember that an auxiliary power supply is already
integrated into the XPS and RPS power supplies. If it is necessary to also
install an APS-24 auxiliary power supply module for any reason together
with one of these power supplies, NEVER connect APS-24 modules
whose version is PF 23A or older. With newer versions, you may
connect the APS-24 module to the power DC bus of the DDS system
regardless of the main power supply it may come with.

2. Connect the ground bars at the top and make the connection next
to the ground terminal.

3. Connect the internal bus.

4. Connect the external braking resistor accordingly. See the section
HEAT DISSIPATION in this chapter.

B Connection with motors and the CNC.

1. Cable from mains to the DDS system through the filter.
Power cable from each motor to each drive.

Feedback cable from each motor to each drive.

Circuit for the control of the brake (if applicable).

Power for the 24 Vdc auxiliary power supply from mains (APS-24,
PS-25B4, XPS or RPS).

6. Power the control circuits of each drive with 24 Vdc.

o oN

® Control and communications signals.
1. Encoder simulator cable from each drive to the CNC (if applicable).

2. Analog velocity command voltages from the CNC to each drive.
See section CONNECTION FOR THE RECEPTION OF THE
ANALOG COMMAND in this chapter.

3. Connection of the control signals of the modules, inputs and
outputs.

4. SERCOS RING or CAN BUS connection accordingly.
See section SERCOS RING CONNECTION or CAN BUS
CONNECTION in this chapter.

5. ldentify each system drive with its rotary switch.

6. Module connection with the CNC through a fiber optic ring
(SERCOS) or cable (CAN) accordingly. See section SERCOS
RING CONNECTION or CAN BUS CONNECTION in this chapter.
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7. Module connection with an ESA panel via RS-422 if applicable.
See section RS-422 SERIAL LINE CONNECTION in this chapter.
|
INFORMATION. Remember that FAGOR provides all the cables needed
for the installation. If the user chooses to make his own cable, - see 7.
CABLES AND ADAPTERS - that indicates the pinout of the connectors
at both ends, mechanical characteristics and other considerations.

B Adjust the modules through the RS-232 serial line using the
application for PC (WinDDSSetup).

I EEEEEEEEEEE——
INFORMATION. In order for the FAGOR DDS system to meet the
European Directive on ElectroMagnetic Compatibility 2014/30/EU, the
modules installation rules must be strictly followed regarding:

- Installation of the mains filter = MAIN FILTER =.

- Electrical installation of the power stage: wiring to mains and motor-drive
power connection.

Electrical precautions

|
MANDATORY. As for possible high leak currents (3.5 mAac or 10 mAdc),
use a protection ground wire with a cross section of at least 10 mm? (Cu)
or 16 mm? (Al) or two protection ground wires with the same cross section
as that of the wires connected to the power supply terminals. Comply with
local regulations on grounding. Note the symbol indicating this precaution.

WARNING. The system must always be installed before applying voltage
according to the EN 60204-1 standard. Ignoring it may cause serious
injuries, even death.

Once the installation is completed and before doing anything with the
DDS system:

WARNING.

B Always disconnect all power supplies, including the external power
that feeds the control board that could be present.

m Wait at least 4 minutes = DISCHARGE TIME > 4 min = until the
capacitors of the DC BUS are fully discharged. This precaution is
indicated on the cover of the DC BUS.

B Make sure that the DC BUS voltage is lower than 60 Vdc. This
precaution is indicated on the front of the equipment near the cover of
the DC bus with the legend = DANGER, HIGH VOLTAGE -.

B Install and close all covers and ground the DDS system before
applying voltage.

B Turn off the mains voltage using an appropriate switch to achieve a
voltage-free condition.

|
MANDATORY. The cross section of the Protective Earth conductor must

comply with the applicable standards. Ground the cable shields at both
ends; however, the shields are not Protective Earth conductors.

Installation
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Before handling the terminals, proceed as indicated and in the following

order:

WARNING.

B Disconnect the mains voltage at the electrical cabinet.

® Wait a few minutes before handling these terminals.

® The power supply of the DDS requires time to decrease the voltage of
the power bus to safe values (< 60 Vdc or 42.4 Vpeak). The green
indicator DC BUS ON being turned OFF does not mean that the
power bus may be handled or manipulated. The discharge time
depends on the number of elements connected and it is about 4
minutes.

B In screw tightening connections, rigorously apply the torque values
shown in this manual for connectors.

B Check if the connectors with automatic locking or a locking lever
perform their function satisfactorily.

B The machine manufacturer must mark these verifications in the

machine instruction manual.

With respect to the safety functions, keep in mind that:

WARNING. The STO (Safe Torque Off) safety function do not result in an
electrical disconnection. The DC BUS remains under low voltage. Ignoring
this warning may cause electrical shock.



8.4 Connection Between Modules

®

Power bus connection

The power bus is connected through the terminals hidden under the cover
at the bottom of each module. To do this, use 2 of the 3 plates and the
washers and nuts supplied with each module.

MANDATORY. All the modules, including the Bus Protection Module, BPM,
must be tightly joined to each other guaranteeing a good electrical contact.

A VOLTAGE
OIBCHARGE TIIMIEMMWW\

/A + 0@
- 10

RPS HIGHEST POWER MODULAR BPM
POWER SUPPLY MODULARDRIVE DRIVE MODULE

(when applicable)*
Note. *The Bus Protection Module BPM may be mounted anywhere in
the DC BUS and whenever there is a synchronous spindle and/or an
RPS power supply.

F. H8/7
Power bus connection.

The tightening torque must be between 2.3 N-m + 2.8 N-m.

The power supply module must provide the power needed by all the
devices connected to it. If this power exceeds the maximum value that the
power supply can provide, two power supplies will be required.

Assign to each of them the supply of a separate group of drives.

(A) System (B) System
NI ABE-
52 5 5 5 52 5 |3
38T 2 |2 g : @ 0| |2
) s 8 s oo s £
— X — > — N — = — t‘%

F. H8/8
If two power supplies are needed, they must be installed in separate groups.

WARNING. The power buses of different power supply modules must
never be connected in parallel. Always make separate groups, connecting
each power supply to a different group of drives.

—
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Joining the chassis between modules

The chassis of the modules must be connected to each other through the
M6 bolt on top of each module. To do this, the irregular plate and the nut
supplied as accessories with each module must be used.

DRINE MODULE
DRINE MODULE

FT€CTIOH MODULE

F. H8/9

Joining the chassis between modules. Include the BPM module only if
applicable.

The tightening torque must be between 2.3 N-m + 2.8 N-m.

Connecting these terminals by means of metal plates offers mechanical
rigidity; but it does not guarantee proper ground connection of each
module.

To replace a module in case of a failure or remove it from the DDS
system for inspection, follow these steps to “free” it from the other
modules.

A. Loosen the screw and the nut of the affected module.

B. Loosen the nut of the adjacent module on each side that joins it to the
affected module.

C. Rotate the plate of the affected module and that of the one to its left,
see fig. F. H8/9.

After these steps, the drive will be totally free from the rest of the modules
that were joined by the plate.

All the cables connecting it to the rest of the modules must also be
removed.

Ground connection

I EEEEEE——
MANDATORY. It is up to the system integrator to meet all the

requirements of local and national electrical codes as well as all the
regulations applicable regarding the grounding of the whole unit.

The chassis of each modules must be connected to a single point and
from there to the ground terminal of the electrical cabinet. When applying
a 10 A current between this ground point and any of these points, the
voltage drop must not exceed 1 V. Use the nuts supplied with each
module to make the ground connection.



When not having a separate ground point, join the plates to the terminal
of the power supply module which, in turn, will be connected to mains
ground.
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Ground connection (PE/GND). Include the BPM module only if applicable.
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The tightening torque must be between 2.3 N-m + 2.8 N-m.

MANDATORY. Take a Protective Earth cable (as short as possible) from
each module to each main machine ground point. See fig. F. H8/10.

I EEEEEE——
MANDATORY. In order to ensure compliance with the European Directive
on Electromagnetic Compatibility 2014/30/EU, it is a must to:

B Verify that all the requirements of local and national electrical codes
are met as well as all the regulations applicable regarding the
grounding of the whole unit.

Power the system through = MAIN FILTER -.

Secure the filter onto a metallic support with a good contact on its
whole base, good ground connection and as close to the power supply
as possible.

Make all the ground connections indicated in the fig. F. H8/10 with a
cable having a section equal to or greater than the three-phase power
supply and at least 6 mm?2.

Always use shielded cables for three-phase motor connections. See 7.
CABLES AND ADAPTERS.

Internal bus connection

To make this connection, join the X1 connectors of each module with the
ribbon (flat) cables supplied with each of them as shown in the next
figure:

F. H8/11
Internal bus connection.

Ballast resistor connection in main power supplies and
compact drives

The braking resistors are designed to be connected to the corresponding
terminals of the PS/XPS main power supplies and to the ACD/SCD
compact drives. They are installed to dissipate the excess energy
generated when braking the servomotors.

INFORMATION. Note that, the resistor ER+TH-18/1100 may also be
installed in the bus protection module, BPM. Refer, further ahead, to the
sub-section BRAKING RESISTOR CONNECTION TO THE BUS
PROTECTION MODULE, BPM to know all the installation details.

How to configure this connection on power supplies

Internal or external resistor?

See chapter 5, the section regarding the 5.5. BRAKING RESISTOR
SELECTION GUIDE to know whether it is necessary or not to install an
external Ballast resistor or the internal one is enough.

Resistor model

See chapter 4, section regarding 4.3. EXTERNAL BRAKING
RESISTORS to know which external braking resistor corresponds when is
required.
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Connection diagrams

=z
<
w
Configuration Configuration <k
for connecting for connecting L)
the internal the external ++
Ballast resistor Ballast resistor X EE
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r : - - r : - -
t-$:5° ! ' 2%8: !
e L XTI
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F. H8/12

Configuration of the electrical connection of the Ballast resistor in power
supplies.

WARNING. Never connect an external resistor in parallel with the internal
Ballast resistor. It may cause severe damage to the system.

How to configure this connection on compact drives

Internal or external resistor?

I EEEEEEEEEEE——
INFORMATION.

Compact modules ACD/SCD/CMC 1.08/1.15 have an internal Ballast
resistor. If necessary, an external resistor may be connected instead of an
internal. See the electrical configuration in the diagrams of the figure and
read the warning below.

Compact modules ACD/SCD/CMC 1.25/2.35/2.50 and SCD 2.75 do not
have an internal Ballast resistor. FAGOR supplies an external Ballast
resistor associated with each one of these modules as an accessory with
the unit. Always connect according to configuration (L+, Re). See the
electrical configuration in the diagrams of the figure.

WARNING. When connecting an external braking resistor (Ballast) on
ACD/SCD/CMC 1.08/1.15 modules, make sure that its ohm value is
exactly the same as that of its internal braking resistor. See table T. H3/19
which indicates this value.

Installation
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See chapter 5, the section regarding the 5.5. BRAKING RESISTOR
SELECTION GUIDE to know whether it is necessary or not to install an
external Ballast resistor or the internal one is enough.

Resistor model

See chapter 4, section regarding 4.3. EXTERNAL BRAKING
RESISTORS to know which external braking resistor corresponds when
an external resistor is required in an ACD/SCD/CMC 1.08/1.15 module.

Connection diagrams

) ) ) . Z
Configuration Configuration s
for connecting for connecting +
the internal the external x é
Ballast resistor Ballast resistor X
T
1l
3t
Y X
[T
(NN
___________ RiRe|L+L-
l ! ! - !
g g, =
oe ow &
= (= g
0= 0=
08 @3
8- 5°
< < . |CoNTROL +
- -
z
<
w
X
X2
T
. . k] ==
Configuration ot &
for connecting @ W W
the external Slole

Ballast resistor

ACD/scD/CMC
1.25/2.35/2.50/2.75

F. H8/13

Configuration of the electrical connection of the Ballast resistor in compact
drives.

Terminals (Ri, Re and L+) of the ACD/SCD/CMC 1.08/1.15 modules are
used to configure the Ballast circuit.

Jumpering the terminals (Ri and L+) makes it possible to dissipate the
braking energy in the internal resistor of the compact drive. Up to 45 °C
(113 °F), this resistor dissipates the power indicated in the technical data
table. See table T. H3/19.

In ACD/SCD/CMC 1.08/1.15 models, remove the jumper between (Ri and
L+) and connect an external resistor between (Re and L+) for dissipating
energy.

On ACD/SCD/CMC 1.25/2.35/2.50 and SCD 2.75 models, always connect
the external resistor between Re and L+.

All the modules carry a protection against over-temperature which issues
an error code E301 when reaching 105 °C (221 °F).

WARNING. Never connect an external resistor in parallel with the internal
Ballast resistor. Ignoring this warning may cause severe damage to the
system.



How to plug and unplug the Ballast connector

On ACD|SCD|CMC 1.08|1.15 drives, to connect an external Ballast
resistor, first insert the terminals into the poles identified as Re and L+ of
the connector with plug-in terminals and tighten each screw (slotted head
0.6 x 3.5 mm) with a tightening torque of 0.5 N-m + 0.8 N-m. To connect
the internal Ballast connector, first insert the wire jumper in the poles
identified as Ri and L+ and proceed the same way.

Now plug in the corresponding female connector (bottom of the module)
and press on it until hearing a click. Note that you won't be able to extract
it even by pulling at it. To unplug it, push the orange side tabs up of the
connector with plug-in terminals and while keeping in that position, pull at
it.

On ACD|SCD|CMC 1.25|2.35|2.50 and SCD 2.75 drives, to connect
an external Ballast resistor, first insert the terminals into the poles
identified as Re and L+ of the connector with plug-in terminals and tighten
each screw (slotted head 0.6 x 3.5 mm) with a tightening torque of 0.5
N-m + 0.8 N-m. Observe that it is not possible to connect an internal
Ballast resistor.

Now plug in the corresponding female connector (bottom of the module)
and press on it until hearing a click. Note that you won't be able to extract
it even by pulling at it. To unplug it, push the orange side tabs up of the
connector with plug-in terminals and while keeping in that position, pull at
it.
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How to install AN external braking resistor with internal
thermostat and with no fan

WARNING. On top of the ER+TH modules, the air temperature can reach
values over 120 °C (248 °F). Therefore, the resistor should be mounted
away from the rest of the modules or even outside the electrical cabinet,

always vertically and away from cables and other temperature sensitive
material.

Always install it vertically
) G
Tk connection terminals of
the internal thermostat.
o) G
| /
Re U L+

ST

Ballast resistor connection terminals.

Connect as shown in the image either one of
the two pins to + 24 Vdc of the external
power supply of the electrical cabinet and

the other one to a PLC input.

Important. Remember to manage the chosen
PLC input in the PLC program to generate
an error when exceeding the limit

Diagram

temperature (160 °C) detected by the sensor
and to open the contact.

INTERNAL
THERMOSTAT | Tk + 24 Vde
NEDS PLC INPUT
160°C
‘Re ‘ L+
~ ~| -

Connect as shown in the image the Ballast resistor terminals to the Re and
L+ terminals of the terminal strip of the Ballast of the power supply or
compact drive accordingly.

F. H8/14

Installing AN external braking RESISTOR with internal thermostat and
with no fan.




How to install AN external braking resistor with an external
thermostat and with no fan

WARNING. On top of the ER+TH modules, the air temperature can reach
values over 120 °C (248 °F). Therefore, the resistor should be mounted
away from the rest of the modules or even outside the electrical cabinet,
always vertically and away from cables and other temperature sensitive

material.

Always install it vertically

=
) C
Element to connect with the
external thermostat 4
D) _
\\\\ %@%
G
Re L+
External thermostat
‘ 500 1,
Ballast resistor F : o
connection terminals. m
vl =
£
L sw10 -
Diagram

Important. Remember to manage the chosen PLC input in
the PLC program to generate an error when exceeding the
limit temperature (160 °C) detected by the sensor and to
open the contact.

Connect either one of the two pins to +24 Vdc of the
external power supply of the electrical cabinet and the other
one to a PLC input.

— — EXTERNAL
\RET~ /.p THERMOSTAT | Tk | 4 \/gc
—— PLC INPUT
Tk
200°C

Connect the Ballast resistor terminals to the Re and L+ terminals of the

terminal strip of the Ballast of the power supply or compact drive accordingly.

F. H8/15

Installing AN external braking RESISTOR with external thermostat and
with no fan.

—
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How to install ONE external braking resistor with internal
thermostat and fan

of the modules or even outside the electrical cabinet, always vertically and

f WARNING. Therefore, the resistor should be mounted away from the rest
away from cables and other temperature sensitive material.

Always install it vertically

8 [ |
O O
Two FASTON
o of  plug-in male
o terminals with
T ki T a tab size of
Re L+ 2.8 x0.5 mm for
\ fan connection
Ballast resistor Tk cgnnection
connection terminals terminals of the
internal thermostat
Diagram

Connect the fan connection terminals to an
outlet of the electrical cabinet, single phase
50/60 Hz, 220/240 Vac. Consumption:

0.15/0.13 A, 23/20 W. Connect either one of the two
pins to +24 Vdc of the external
50/60 H AXIAL FAN power supply of the electrical
z — .
° —1 [,1 [[1 [\ cabinet and the other one to a
220-240 Vac : PLC input.

Important. Remember to
manage the chosen PLC input
inthe PLC programto generate
an error when exceeding the
limit temperature (160 °C)
detected by the sensor and to
open the contact.

MMM —

INTERNAL
THERMOSTAT | Tk
FAGOR ~ +24vdo
AUTOMATION Ei PLC INPUT
Tk
160°C
‘Re| L%
DDS
HARDWARE Connect the Ballast resistor terminals to the Re and L+ terminals of the
terminal strip of the Ballast of the power supply or compact drive accordingly.
F. H8/16
Ref.2307 Installing ONE external braking RESISTOR with internal thermostat and
fan.

—

=290 -



How to install TWO external braking resistor in parallels

Always install both resistors vertically

Diagram for 2 resistors in parallel with fan and internal thermostat
Take the connection terminals of each fan to an outlet of the electrical cabinet, single
phase 50/60 Hz, 220-240 Vac. Consumption: 0.15/0.13 A, 23/20 W.

AXIAL FAN _ 50/T6°0aHZ AXIAL FAN
| 220-240 Vac |
! outlet of the !
electrical cabinet

— ~

AN —
ANAWAMAA— LE]

INTERNAL /s | INTERNAL
THERMOSTAT + 24 VVdc \THERMOSTAT
160°C - PLCE\IP/UT 160°C
Re L+ L+ Re

( 5: TL}\

Connect as shown in the image the terminal Connect as shown in the
labeled +24 Vdc to an external 24 Vdc image the indicated
power supply of the electrical cabinet and terminals to the Re and L+
the other one labeled PLC INPUT to a PLC terminals of the terminal
input. IMPORTANT. Remember to manage the strip of the Ballast of the
chosen PLC input in the PLC program to power supply (only PS-33-L,
generate an error when exceeding the limit PS-65A or XPS-65).
temperature (160 °C) detected by the

sensor and to open the contact.

Diagram for 2 resistors in parallel with an internal thermostat
and no fan

— —

INTERNAL - ~ INTERNAL

AN
MMM —

THERMOSTAT | /424 Vdc N\ | THERMOSTAT
\ PLC INPUT
160°C ~ Pz 160°C
~ —
Re L+ - = L+ Re

\
/Rer»‘u\
\\_’/

Connectas shown inthe image the terminal ~ Connect as shown in the image
labeled +24 Vdc to an external 24 Vdc the indicated terminals to the Re
power supply of the electrical cabinet and  and L+ terminals of the terminal
the other one labeled PLC INPUT to a PLC ~ strip of the Ballast of the power
input. supply (only PS-33-L, PS-65A or
IMPORTANT. Remember to manage the XPS-6).

chosen PLC input in the PLC program to

generate an error when exceeding the limit

temperature (160 °C) detected by the

sensor and to open the contact.

F. H8/17

Installing TWO external braking resistors in parallel.
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Ohm values

WARNING. The ohm value of the external braking resistor must be the
same as that of the internal resistor of that module.

See the tables in section 4.3. EXTERNAL BRAKING RESISTORS of
chapter 4 that show the compact drives and the possible external Ballast
resistors associated with them.

|
MANDATORY. On all compact drives (except those whose model is
SCD...-NR x.xx), the external resistor supplied with the units.
ACD/SCD/CMC 1.08 /1.15 models are also an exception.

On compact drives “ACD/SCD/CMC 1.08/1.15”, as opposed to the rest of
the compact models, do not install any external Ballast resistor. The
internal one is enough, except on “SCD 1.15” models where it would be
possible to install the internal resistor ER+TH-43/350 if the application so
required.

In general, on compact models “ACD/CMC 1.08/1.15” the internal
dissipation Ballast resistor will be enough, but if it is not in a particular
situation, it is possible to install an external resistor of the same Ohm
value as the internal one and greater dissipation power.

NOTE. Actually, the external resistor provided with the unit is considered
enough for most applications. If it is not enough, install one of the same
Ohm value and greater power.

On any compact drive whose model is SCD...-NR 0.00O no external
Ballast resistor will supplied with the unit. The user will place the order for
the external resistor required by the application with a FAGOR
representative. Remember that it must have the same Ohm value as the
internal resistor of the module.

Braking resistor connection to the Bus Protection Module,
BPM

Up to 3 resistors ER+TH-18/1100 may be connected in parallel to a BPM
module (depending on the requirements of the application) through the
screw-in type 6-pin (2 per resistor) plug-in connector located at the bottom
of the Bus Protection Module, BPM.

This way, pins (R1-R1, R2-R2 and R3-R3) of the BPM module are used to
connect one, two or three (at most) external resistors ER+TH-18/1100 in
parallel.

WARNING. On top of the ER+TH modules, the air temperature can reach
values over 120 °C (248 °F). Therefore, the resistor should be mounted
away from the rest of the modules or even outside the electrical cabinet,
always vertically and away from cables and other temperature sensitive

material.

WARNING. Never connect resistors other than ER+TH-18/1100. Ignoring
this warning may cause severe damage to the unit.

4. AUXILIARY MODULES of this manual describes the technical
characteristics of the resistor ER+TH-18/1100 and of the external
thermostat. Their dimensions are shown in 11. DIMENSIONS.



How to install A resistor ER+TH-18/1100 to the BPM module

Always install it vertically ER+TH-18/1100
ER+TH-18/1100 I
=
) -
8.
Element to connect with
the external thermostat -
) -
LR
=
R 7 1R

\/ External thermostat
500

Ballast resistor connection ” : ._,ﬂ

terminals " o
_ [ w2

Diagram LSW‘IUJJ_

ER+TH-18/1100

C» Z

Connect either one of the two pins of the thermostat to +24
Vdc of the external power supply of the electrical cabinet and
the other one to a PLC input.

Important. Remember to manage the chosen PLC input in
the PLC program to generate an error when exceeding the
limit temperature (200 °C) detected by the sensor and to
open the contact.

MAVWA—)

2 AW

g == :EXTERNAL "
_ R |THERMOSTAT +24 Vdc
—— PLC INPUT
Tk c v
200°C

Connect the R-R terminals of the
Ballast resistor ER+TH-18/1100 to the
connection terminals R1-R1 of the
Ballast connector of the bus protection
module, BPM.
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F. H8/18
Connection of AN external braking RESISTOR to the protection module,
BPM. Ref.2307
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How to install TWO resistors ER+TH-18/1100 in parallel to the BPM
module

Always install both resistors vertically
Diagram for 2 resistors in parallel with an external thermostat

Connect according to the figure the terminal
ER+TH-18/1100 labeled +24 Vdc to an external 24 Vdc power ER+TH-18/1100
supply of the electrical cabinet and the PLC

INPUT to a PLC input.
8 IMPORTANT. Remember to manage the chosen PLC
u input in the PLC program to generate an error
when exceeding the limit temperature (200 °C)
detected by the sensor and to open the contact.

EXTERNAL EXTERNAL
THERMOSTAT | +24 Vdc THERMOSTAT
PLC INPUT Q
200°C 200°C

)
P
Py
Py

Connect the R-R terminals of the

[ ]
=
D resistor to the connection
[ ]
[ ]

S)
terminals R1-R1 of the Ballast
Connect the R-R terminals of connector of the BPM module
the resistor to the connection
terminals R2-R2 of the Ballast Connector of the Ballast of the

connector of the BPM module. BPM module

[ed oo zd zd 19 1]

F. H8/19

Connection of TWO external braking RESISTORS in parallel to the bus
protection module, BPM.
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How to install THREE resistors ER+TH-18/1100 in parallel to the

BPM module
Always install the resistors vertically
Diagram for 3 resistors in parallel with an external thermostat
Connect according to the figure the terminal
labeled +24 Vdc to an external 24 Vdc power
supply of the electrical cabinet and the other
PLC INPUT to a PLC input. IMPORTANT.
Remember to manage the chosen PLC input in
° the PLC program to generate an error when ° o
g exceeding the limit temperature (200 °C) g
) detected by the sensor and to open the contact. )
T T
g g
& EXTERNAL &
THERMOSTAT | +24 Vdc EXTERNAL
\_@ THERMOSTAT
1 200°C @J -
R [R 200°C R R
IE]
=)
21
2 <
o] Es
Iy
=
I g
12| g2
s © z
© EXTERNAL +
= THERMOSTAT &
PLC INPUT 206°c [
R IR
F. H8/20

Connection of THREE external braking RESISTORS in parallel to the bus
protection module, BPM.
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Heat dissipation

The external braking resistors can generate a great deal of heat. That's
why, sometimes, depending on the temperature of the installation area, it
may be necessary to evacuate the heat by means of fans.

. _______________________________________________________________________________________________________|
INFORMATION. If a fan is required due the conditions of the location
where the resistor will be installed, remember that FAGOR offers external
ballast resistors with fan.

See an example with data on the temperatures reached in points of the
top of the module and the effect of the fan:

T. H8/3 Temperatures reached in the points defined earlier in the fig. F.
H8/21. * Temperature variation due to the effect of the fan (PAPST
614). Temperature in °C (conversion: °F = 32 + 1.8 °C).

Dissipated power (W) 734 | 896 | 1042 1400 | 1400 *
Ambient temperature (°C) 25 22 24 24 24
T1(°C) 90 89 15 138 74
T2 (°C) 157 170 | 185 @ 217 113
T3 (°C) 80 79 88 104 64
T4 (°C) 60 68 72 82 46
T5 (°C) 50 54 57 65 47
T6 (°C) 40 40 44 45 44
5, 46
10 cm
3.93"
3 4 _ 65 cm
25.6"
30 cm
11.8"
2
K
J

F. H8/21

Location of the temperature measuring points.



8.5 Power Supply Connections

>

See 6. POWER LINE CONNECTION of this manual for connecting the
mains cable through the filter.

To connect the power cable, the motor-drive cable and the brake control
circuit, see the relevant chapter in the motor installation manual.

Power supply for the control of modules
The internal circuits of all electronic modules need 24 Vdc.

The power supply modules PS-65A | PS-33-L and the modular drives
need this voltage supplied through their connector X2.

These modules have stabilizing system for the supplied voltage.
The maximum consumption of each module is:

Power supply PS =2 1A
Modular drive 2> 2A

|
MANDATORY.
The 24 Vdc voltage supply is essential for the system to run.

The auxiliary power supply APS-24 offers 24 Vdc and 10 A. Regenerative
power supplies XPS and RPS and non-regenerative power supplies PS-
25B4 supply themselves and also output a total of 8 A of their 24 Vdc.
Compact drives are self-supplied and offer up to 110 mA of these 24 Vdc.

|
MANDATORY. All these 24 Vdc can also be used in the circuit of the

electrical cabinet, but never to activate the brake of a motor. This is an
absolute must in order to comply with the CE marking for the machine.

WARNING. The 24 Vdc can also be used in the circuit of the electrical
cabinet, but NEVER TO ACTIVATE THE MOTOR BRAKE!

WARNING. The 24 Vdc power supply output generated in the FAGOR
“POWER SUPPLY MODULE” unit must only be used for the 24 Vdc
control input. This voltage cannot be used to connect any other kind of
device of the machine nor to take this signal outside the electrical cabinet
where it is generated.

I EEEEEEEEEEE——
INFORMATION. Proper performance cannot be guaranteed in all possible
cases and situations, especially when connecting inductive components.

|
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Connection of the APS-24 external auxiliary power supply
Take two mains phases and Protective Earth to the input connector X1 of
the auxiliary power supply APS-24. See figure:

[ PS-65A | | DRIVES |
Mains @ @ 1
) q : % %
. 1
L2 3 . . .
(Phoenix, . 3 .
= 7.62 mm) M * *
L] L2 L3
0 Vdc *lo *l7 *
o410 48 .
(x2) x3)x) PV open ooni ;
(Phoenix, (Phoenix, (Phoenix,
1 E 5.08 mm) 5.08 mm) 5.08 mm)
3
(Phoenix,
5.08 mm)

F. H8/22
Connection of the APS-24 with the PS-65A and the modular drives.

Connection of the auxiliary power supply integrated into the
PS-25B4 | XPS

Take the two mains phases and Protective Earth to the input connector
X3 of the auxiliary power supply integrated into the main power supply.
See figure:

XPS

PS-25B4

~la] [zl

L2 3

(Phoenix,
= 7.62 mm)

0 Vdc ;

t

@ +24 Vde (Phoenix, (Phoenix,
1

|: 5.08 mm) 5.08 mm)
3
(Phoenix,
5.08 mm) J
F. H8/23

Connection of the auxiliary power supply integrated into the PS-25B4 |
XPS with the modular drives.

Connection of the auxiliary power supply into the RPS
Take the three mains phases and Protective Earth to the input connector
X1 of the main power supply. See figure:

 omwves |
B

Mains 1
L1 2
L2 3
L3 4

[) 1
*
. .
= (Phoenix, s
7.62 mm) .
0 Vdc 97
8
x2) +24 Vdc — ,
(Phoenix, (Phoenix,
1 Ei 5.08 mm) 5.08 mm)
2
3 e
(Phoenix,
5.08mm)| =

F. H8/24

Connection of the auxiliary power supply integrated into the RPS with the
modular drives.




O O O Installation

8.6 Connection of the Control and Communications Signals

Motor feedback connection
The motor feedback device is an encoder.

It is connected directly through the feedback cable between the feedback
connector of the motor and connector X4 of the drive as long as the
isolation level required by FAGOR is guaranteed between the motor
temperature sensor and the power circuit of the drive.

WARNING. FAGOR uses isolation systems between the temperature 8 ]
sensors and the winding of their motors ensuring long life to the motor-

drive system regardless of wiring lengths. When installing non-FAGOR

motors, since it cannot be guaranteed that the existing isolation will

comply with FAGOR standards, we recommend installing the isolation

adapter TSIA-1. See fig. F. H8/25.

N INFORMATION. Note that installing the temperature sensor isolation
adapter TSIA-1 means getting galvanic isolation between the temperature

sensor of the motor and the drive itself.

Temperature Sensor Isolation Adapter. TSIA-1

TSIA-1.
Temperature Sensor
Isolation Adapter

Motor feedback
cable

AXD/SPD o
ACD/SCD i

@)

~
Plug in and tighten
the twd screws to

X4 connectorX4ofthe

495717 :

—

F. H8/25 FAGOR

AUTOMATION

How to connect the isolation adapter TSIA-1 at connector X4 of the drive.

5 INFORMATION. Note that the isolation adapter TSIA-1 does not check
l the encoder signals or the temperature sensor of the motor. It only DDS
L provides galvanic isolation of the temperature sensor. HARDWARE

For further detail on the cables supplied by FAGOR for connecting the

motor feedback, see 7. CABLES AND ADAPTERS. The technical data

for the motor feedback device connector is shown in the corresponding Ref.2307
motor manual.

The pinout of the temperature sensor isolation adapter TSIA-1 is the
same as that of connector X4 of the drive's motor feedback. Refer to 3.
DRIVES for how to connect the pins of connector X4 of the drive.

=299 -
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Direct feedback connection

The direct feedback device may be a linear encoder (incremental or
absolute) or an external rotary encoder.

The connection is made between the connector of the linear encoder or
external encoder and connector (X3) of the drive. For further detail on the
cables supplied by FAGOR for connecting the direct feedback, see 7.
CABLES AND ADAPTERS.

Encoder simulator connection

Depending on motor feedback, the drive can generate a set of signals
that simulate those of a TTL encoder attached to the rotor of the motor.

The encoder simulator board of the drive is connected to the CNC
through the connector X3 of each drive (see its front panel) and
connectors X1, X2, X3 or X4 of the 8055 CNC. For an 8055i CNC, the
connectors will be X10, X11, X12 and X13.

For further detail on CNC connection, see the corresponding CNC
manual.

See 7. CABLES AND ADAPTERS for further detail on the cables
supplied by FAGOR for this connection.

Connection for the reception of the analog command

Connector X7 of the drive has two analog input to receive the analog
velocity command sent out from connector X8 of the 8055 CNC.
Connector X7 offers + 15 Vdc to easily generate the velocity command
with a potentiometer. An internal parameter of the drive selects the input
that the DDS system attends to. See parameter IP1 in the chapter 13 of
the 'man_dds_soft.pdf’ manual.

i 1 T@E‘ (Phoenix,
(-) = ) 2 > 3.5 mm)
] [
Analog Input2 ) 1:‘ i LsC  Frontview
X8 connector (-) ‘ —e(
- [ |
FAGOR 8055 CNC| . AnalogInput1 ) ¥ 2 e
-15 Vdc ——tsC
+15 Vde g——oC
[N
9 | @E
|
0%
" 11
S
i’

F. H8/26
Analog velocity command inputs.

Connection for the digital outputs

When the drive outputs are connected to inductive loads, we must protect
the optocoupler with circuits such as the ones shown in the next figure:

Do—o o DC o— ——
1N4000 a
A Vbr=2.4Vdc <
’ IF=Load =
Yo a5
) @ R-10
C
) 1T 0.1-1mF 250V

)—~)@—o o AC/DC T

’ Yoo T 0.1- 1mF250V

F. H8/27

Protection circuits for the opto-coupler of the digital output with inductive
loads.




SERCOS ring connection

The SERCOS IEC 1491 interface is an international standard for digital
communications between CNC's and drives of CNC machines.

The SERCOS communication ring integrates several functions:

W |t carries the velocity command from the CNC to the drive in digital
format with greater accuracy and immunity against outside
disturbances.

It carries the feedback signal from the drive to the CNC.

It communicates the errors and manages the basic control signals of
the drive (enables).

B |t allows setting, monitoring and diagnosis of the parameters from the
CNC with simple and standard procedures.

All this drastically reduces the hardware required at the drive, hence,
making it more reliable.

Its open standard structure provides compatibility between CNC's and
drives from different manufacturers on the same machine.

The different drives and the CNC are connected through SERCOS
connector X6 carried by each drive of the FAGOR catalog (see their front
panel) through optic fiber. See 7. CABLES AND ADAPTERS of this
manual.

It is a ring connection where the 16-position rotary switch (0-15) of each
drive permits selecting the address of each module integrated in it.

Particular

Differentiate each drive with the 16-position rotary switch NODE SELECT
with sequential numbers starting from 1.

NOTE. The module must be reset in order for any change made on the
rotary switch to be effective.

|
INFORMATION. The DRIBUSID parameters of the CNC must have the
same ID numbers as the ones assigned by means of the Node_Select
switch. See fig. F. H8/28.

If the same motor is to be used as C axis and spindle, the two CNC
tables must have the same value for the DRIBUSID parameter.

If the zero identifier is assigned to a drive, that module will be ignored,
even when the ring stays closed for all purposes for the rest of the drives.
That drive may receive an analog velocity command and be adjusted
through the serial line.

Example

For example, a machine has four drives identified as 1, 2, 3 and 4. To ignore
the second one, another one must be renamed so they are consecutive. The
easiest solution for a situation like this will be 1, 0, 3 and 2.

NOTE. Remember that the DRIBUSID parameters of the CNC can also
be modified the same way.

If the drive is going to be identified in the SERCOS ring with a number
higher than 15, this value cannot be selected using the rotary NODE
SELECT switch because it only has 15 positions. Identifying axes in the
ring with addresses higher than 15 requires setting QP13. See this
parameter in chapter 13 of the ‘man_dds_soft.pdf’ manual.

Example

How to identify an axis addressed in position 24 in the system SERCOS
ring?
When the identifier of the axis in the ring is higher than 15 (like in this
case), QP13 must be set so it meets the ratio:

Defined ID = ID to be selected at the rotary switch + (15 x QP13).

Hence, for defined ID = 24, select the A position at the drive's rotary
“NODE SELECT” switch (same as 9) and set QP13 = 1.

8.
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Interconnection

Connect in the SERCOS ring all the drives that will be governed by the
CNC.

m  With each fiber optic line, connect the OUT terminal of the first drive
with the IN terminal of the next adjacent drive.

B Repeat this procedure with the second drive and so on up to the last
drive.

B Connect the OUT terminal of the last drive with the IN terminal of the
CNC.

B Connect the IN terminal of the first drive with the OUT terminal of the
CNC.

When all these connections have been made, the ring will be closed. See
fig. F. H8/28.

NOTE. With each drive, FAGOR supplies a fiber optic line to connect it
to its adjacent module and, upon request, the rest of the required optical
fiber. See 7. CABLES AND ADAPTERS.

IN
ouTt
& NODE NODE NODE
NGDE HoE Hex HoE
“:;iioj? our our OuT
~ N \ IN \ IN
CNC SPINDLE X AXIS Y AXIS
+8%0¢ vféé& w2000 800
r@@@\‘ "o oy Q’b\‘ ‘_&@f ‘_@@f
Node=0 Node=3 Node=1 Node=2
Note. Remember that for sections longer than 40 meters, you must
use the fiber optic cable (SFO-V-FLEX).

F. H8/28

General connection diagram for the SERCOS ring between the CNC and
the drives.

NOTE. Note that if the machine has two separate DDS system (each
with its own power supply) and a single CNC, the same ring must
interconnected all the drives of the machine.

WARNING. The bending radius of fiber optic cables SFO and SFO-FLEX
must always be more than 30 mm. For SF0-V-FLEX cables, this radius
must be more than 60 mm.

F. H8/29

Minimum bending radius. A. Fiber optic cables SFO and SFO-FLEX. B.
Fiber optic cable SFO-V-FLEX.




Handling fiber optic cables

FAGOR supplies the fiber optic cables with its terminals protected with a
hood. Remove the terminal protecting hood before connecting any of
these cables.

Either to remove the terminal protecting hood or to connect and
disconnect the cable, the cable must always be held by the terminal,
never pull at the cable because it could get damaged. See figure:

F. H8/30
Handling fiber optic cables.

Transmission speed selection

From version 06.05 on, the drive may have a SERCOS board capable of
transmitting data at 2, 4, 8 or 16 MBd.

NOTE. This board is only compatible with software version 06.05 and
later. See 13. COMPATIBILITY.

In this data transmission, each drive can receive and transmit 8 IDns
(SERCOS identifiers) or 16 Words through the fast channel.

The communication speed between all the drives being governed by the
CNC in the SERCOS ring is selected by hardware using the BOOT button
on top of the SERCOS board connector. See fig. F. H8/31.

NOTE. Consequently, the serial connection will no longer be necessary
to select the transmission speed.

The parameter associated with the communication speed selection of the
SERCOS ring is QP11 and every time a speed is selected, this parameter
is associated the corresponding value.

See table T. H8/4 that shows the possible transmission speeds that will
be displayed at the drive and chapter 13 of the ‘'man_dds_soft.pdf manual
to know the meaning of parameter QP 11.

Q BOTON "BOOT" <]I

NODE
X5 SELECT

S
© ||=®:=
s

out
o — 1 status
,_, DISPLAY
IN

F. H8/31
Location of the BOOT button at the drive.

|
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Transmission speed changing procedure

In an initial state (0 state), the display shows the information that already
showed in previous versions (errors, SERCOS phase, etc.). Keeping the
“boot” button pressed for 3 seconds (long push) it switches to a new state
(state 1) that is used for selecting the communication speed and the
display shows the speed currently selected.

In this state 1, every time this button is pressed for less than 0.8 seconds
(short push), the display shows the next communication speed value that
may be selected.

Hence, apply several short pushes until the desired speed is displayed.

Once the display shows the desired speed, apply a long push and QP11
will be assigned its associated value that will be saved into the flash
memory of the drive and will reset the drive.

Button NO

Y,
A

SHOW the transmission
rate on the DISPLAY

F. H8/32
Diagram of the SERCOS transmission speed selecting procedure.

Anomalous events during the procedure

Any error that comes up when saving parameters into flash memory, will
be displayed with an error message on the display while the BOOT button
is pressed and then it will return to state 1 (speed selection).

NOTE. Any attempt to select a value other than those assigned to the
possible transmission speeds will generate an error and it will not be
selected.

Any change of the communication speed is maintained after the drive is
turned off if the command to save parameters has been previously
executed successfully.

If, for any reason, the drive is turned off or reset in any stage of this
procedure, when started up again, the transmission speed value given by
QP11 will be the last one that was successfully assigned in previous
changes.

The speed change procedure may be ignored (without making any
changes) at any time if the command to save parameters has not been
executed.

NOTE. While in state 1, after 8 seconds without pressing the BOOT
button, the drive switches to 0 state and the display shows the initial
information.




Values that may be assigned to the transmission speed

The possible values, supported by the hardware, that may be selected to
set the transmission speed are:

T. H8/4 Transmission speed with SERCOS interface. Display at the drive.
Value Speed Shown on the display

=0* L
QP11=0 4 MBd

QP11=1* 2 MBd

QP11 =2 2 MBd

QP11=4 4 MBd L

QP11=8  8MBd H

QP11=16 16 MBd IIl

* to be compatible with previous versions of the SERCOS board.

See the values that will be assigned to their associated parameter QP11
in chapter 13 of the ‘'man_dds_soft.pdf’ manual.
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SERCOS connection with a FAGOR UC 8055

A drive is connected to a FAGOR 8055 CNC via SERCOS through the
SERCOS DRIVES connector located on the front panel of the Central
Unit. See figure.

) UC 8055
T [0 =l
7 ;§%§§§§§%§§§%§§¥is © Il ° - °
. - = 2 o o
~ q |RE
o eEpAsliip
® 6%%%§§
: 45
j }l =
N =
.
[} o M
© %
4
Q \B o
@ %
: [k
o %
0
Q
- SERCOS DRIVES
F. H8/33

SERCOS connector of the FAGOR UC 8055.

For further information,
see the installation manual of the 8055 CNC.

SERCOS connection with a FAGOR 8055i CNC

The SERCOS connection of the FAGOR 8055i CNC will be made through
the SERCOS DRIVES connector on the top rear of the module. See
figure.

SERCOS DRIVES

Soqe
sSee
8358 —
EH 5 7
o _ [ 1
' : Eeesi
N 8055i CNC 0 BB
] . He
O 000D
minininisinin iR e an
rrrrrg o o o
o o 5

F. H8/34
SERCOS connector of the FAGOR 8055i CNC.

For further information,
see the installation manuals of the FAGOR 8055i CNC.



SERCOS connection with a FAGOR 8060 CNC

A drive is connected to a FAGOR 8060 CNC via SERCOS through the
SERCOS DRIVES (B32) connector located on the right side of the
module. See figure.

8060 10V CNC

I B .
=~ DO O e
I O B
I O B
I O
0 I
0y A
0 B

OONO O 00 0oooooo

000
00O

SERCOS DRIVES

F. H8/35
SERCOS connector of the FAGOR 8060 CNC.

For further information,
see the installation manual of the 8060 CNC.

SERCOS connection with a FAGOR 8065 CNC

A drive is connected to a FAGOR 8065 CNC via SERCOS through the
SERCOS DRIVES connector located on the right side of the module. See

figure.
—
O
O
O
8065 CNC 15" O
O
O
O
Do ooog O
O
FAGOR
AUTOMATION
5 DDS
; " SERCOS DRIVES HARDWARE
F. H8/36
SERCOS connector of the FAGOR 8065 CNC. Ref.2307

For further information,
see the installation manual of the 8065 CNC.
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SERCOS connection with a FAGOR 8070 CNC

The FAGOR 8070 CNC is connected to the drives via SERCOS through
the SERCOS DRIVES connector located on the right side of the module.
See figure.

MEeR )
[ [ ] ] |
O 0000oo
O Jooood
oDoogd
& SESEES
(]
= 8070 10K CNC Soooo&
Ooaod
(] ooooocd
O Doapno=
gooood
BDD\ZDDDB Ooooad
Ry G O
g
0 —

é " SERCOS DRIVES
F. H8/37

SERCOS connector of the FAGOR 8070 CNC.

For further information,
see the installation manual of the 8070 CNC.

CAN BUS connection

The 1ISO 11898 CAN interface is an international standard for digital
communications between CNC's and drives of CNC machines. The
communication protocol is CanOpen according to EN 50325-4.

The CAN communication bus integrates several functions:

W |t carries the velocity command from the CNC to the drive in digital
format with greater accuracy and immunity against outside
disturbances.

It carries the feedback signal from the drive to the CNC.

It communicates the errors and manages the basic control signals of
the drive (enables).

B It allows setting, monitoring and diagnosis of the parameters from the
CNC with simple and standard procedures.

Its open standard structure provides compatibility between CNC's and
drives from different manufacturers on the same machine.

The different drives and the CNC are connected through CAN connector
(X6) carried by each drive of the FAGOR catalog (see their front panel)
through the CAN cable. See 7. CABLES AND ADAPTERS in this
manual.

It is a tree type connection where the 16-position rotary switch (0-15) of
each drive permits selecting the address of each module integrated in it.

NOTE. Remember that it is not possible to use both SERCOS and CAN
interfaces at the same time. The hardware can only be used with one of
the two boards in the drive.

Particular

Differentiate each drive with the 16-position rotary switch NODE SELECT
with sequential numbers (recommended, not required) starting from 1.

NOTE. The module must be reset in order for any change made on the
rotary switch to be effective.




|
INFORMATION. The DRIBUSID parameters of the CNC must have the
same ID numbers as the ones assigned by means of the NODE SELECT
switch. See fig. F. H8/28.

If the same motor is to be used as C axis and spindle, the two CNC
tables must have the same value for the DRIBUSID parameter.

If a drive is assigned the 0 identifier, the module will be ignored.
Example

For example, a machine has four drives identified as 1, 2, 3 and 4. To ignore
the second one, another one must be renamed so they are consecutive.
The easiest solution for a situation like this will be 1, 0, 3 and 2.

NOTE. Remember that the DRIBUSID parameters of the CNC can also
be modified the same way.

Interconnection

Connect in the CAN field bus all the drives that will be governed by the
CNC.

B Use the CAN cable to connect the first drive to the adjacent one (this
one will then be the second drive) through their X6 connectors.

B Repeat this procedure with the second drive and so on up to the last
drive.

B Use a CAN cable to connect the X6 connector of the first drive to the
CAN connector of the CNC model being used.

NOTE. Note that the CAN cable is supplied without connectors. Before
connecting it, put the cable and connectors together as indicated in fig.
F. H8/38.

Pin Pin Pin
1SO GND n= 1@ @ 5 SHELD n ol =lse .5 o=
CANL na 2 4 CANH " OAQ—H—H—QA o=
sHEw [0 [[= || :0—eo' X 'é—@3sHED [o]||Q[=]30—0' 'e—e3| e ||l@[
ek o [[= 1O 4 L i 2omt o |l@Q=]20—— e2[e||@ =
sHew ‘o [[= @) se @ 1 1soan | 0| ||@ =]1@ o]0 =

F. H8/38

CAN cable to connect a CNC and two drives.

NOTE. Note that the connectors of the intermediate modules (when
connecting several drives in the bus) receive two wires, in each pin of
the CAN connector, coming from each adjacent module. The connectors
of the modules at either end only receive one.

Making all these connections will conclude the connection process. See
figure.

CNC DRIVE MODULE 1 ‘ ‘ DRIVE MODULE 2 ‘

©00¢ +2C0¢
ADDRESS=1 13@5 ADDRESS=2 3&@5

Pay attention to this
wire crossing when

Connecting the cables LINE TERM=0 LINE TERM=1
0 1

0 1

1]
1SO GND SHIELD || *,] ® | SHIELD
CAN L CANH ;F CAN H
SHIELD SHIELD ﬁ% ) ( %fa SHIELD
CAN H CANL . o | CANL
SHIELD 1SO GND j 1 1IFe 1s0GND
F. H8/39

General connection diagram for the CAN bus between the drives and the
master device (CNC, etc.). CAN cable connection.
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A

NOTE. No more than six drives (axes + spindles) can be connected in
the CAN BUS.

WARNING. The bending radius of the CAN cable must always be more
than 50 mm.

F. H8/40
Minimum bending radius of the CAN cable.

Line terminating resistor (RT)

After connecting the modules, make sure that the external elements
connected to the bus have their terminating resistor RT activated.

NOTE. The RT switch (located under the CAN connector) of the last
drive (usually the one farthest away from the CNC) must be activated
(position 1 =» switch down) and the rest of the drives connected to the
bus must be deactivated (position 0 = switch up).

The CNC (or the ESA panel), located at the end of the bus always has
the line terminating resistor activated. See fig. F. H8/39.

Transmission speed selection

From version 07.02, 08.01 and newer, the drive may have a CAN card
capable of transmitting data at 1 MB, 800 kBd or 500 kBd.

NOTE. This card is not compatible with drive software versions older
than 07.02. See 13. COMPATIBILITY.

In this data transmission, each drive can receive and transmit 4 IDns
(CAN identifiers) or 4 Words (64 bits) through the fast channel.

The communication speed between all the drives being governed by the
CNC in the CAN bus is selected by hardware using the BOOT button on
top of the CANcard connector. See fig. F. H8/41.

NOTE. Consequently, the serial connection will no longer be necessary
to select the transmission speed.

RS-232 line connector

Node selector

CAN connector

Status display

Line terminating resistor
activating switch

F. H8/41
Location of the BOOT button at the drive.

The parameter associated with the communication speed selection of the
CAN bus is QP11 and every time a speed is selected, this parameter is
associated the corresponding value.



See table T. H8/5 that shows the possible baudrate values that will be
shown on the drive display. Chapter 12 of the 'man_dds_soft.pdf’ manual
explains the meaning of parameter QP11.

Change of transmission speed

In an initial state (0 state), the display shows certain information that lacks
interest for the operator, except the software version, errors and warnings
if there are any. Keeping the BOOT button pressed for 3 seconds (long
push) it switches to a new state (state 1) that is used for selecting the
communication speed and the display shows the speed currently
selected.

YES

Show the transmission
rate on the display
[

BUTTON ON
t>3s

YES

SAVE
PARAME TERS YES

!

ERROR | a NORMAL
MESSAGE DISPLAY

NG YES
!
i3 DRIVE @
e RESET
F. H8/42

Diagram of the CAN transmission speed selecting procedure.

In this state 1, every time this button is pressed for less than 0.8 seconds
(short push), the display shows the next communication speed value that
may be selected. Hence, apply several short pushes until the desired
speed is displayed.

Once the display shows the desired speed, apply a long push and QP11
will be assigned its associated value that will be saved into the flash
memory of the drive and will reset the drive.

Anomalous events during the procedure

Any error that comes up when saving parameters into flash memory, will
be displayed with an error message on the display while the BOOT button
is pressed and then it will return to state 1 (speed selection).

NOTE. Any attempt to select a value other than those assigned to the
possible transmission speeds will generate an error and it will not be
selected.

Any change of the communication speed is maintained after the drive is
turned off if the command to save parameters has been previously
executed successfully.

If, for any reason, the drive is turned off or RESET in any stage of this
procedure, when started up again, the transmission speed value given by
QP11 will be the last one that was successfully assigned in previous
changes.

—
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The speed change procedure may be ignored (without making any
changes) at any time if the command to save parameters has not been
executed.

NOTE. While in state 1, after 8 s without pressing the BOOT button, the
drive switches to 0 state and the display shows the initial information.

Values that may be assigned to the transmission speed

The possible values, supported by the hardware, that may be selected to
set the transmission speed are:

T. H8/5 Transmission speed with CAN interface. Display at the drive.

Status display Transmission speed (rate)
1. 1 MBd

8 800 kBd

5 500 kBd

See the values that will be assigned to their associated parameter
QP11 in 12. PARAMETERS, VARIABLES AND COMMANDS of the
'man_dds_soft.pdf’ manual.

CAN connection with an ESA Video Terminal VT

The CAN connection of the ESA terminal with FAGOR drives is made
through the connector located at the bottom of the VT module. See figure.

Bottom view
ESA panel (VT 150W)

Pin Pin
ISOGND 1 ® °
CANL ; ._.'_E_Brown ....... _._._.;
SHIELD 3 @——e !Shield White ' ¢—83
CANH 4 ——t—t———— - - - - - - - —_—e 4
SHIELD 5 ® ®5

F. H8/43

CAN connector of the ESA Video Terminal.



CAN connection with a FAGOR 8037 CNC

The CAN DRIVES connection of a FAGOR 8037 CNC will be made
through the CAN connector on the top rear of the CNC. See figure.

S

F. H8/44
CAN DRIVES connector of the FAGOR 8037 CNC.

For further information,
see the installation manual of the FAGOR 8037 CNC.

CAN connection with a FAGOR 8055i CNC

The CAN DRIVES connection of a FAGOR 8055i CNC to the drives will
be made through the CAN DRIVES connector on the top rear of the
module. See figure.

CAN DRIVES
FAGOR

| sossione | oot

o B
0 0000 DDS

o O

e o
Ref.2307

F. H8/45
CAN DRIVES connector of the FAGOR 8055i CNC.

For further information,
see the installation manual of the FAGOR 8055i CNC.

=313 -



FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

-314 -

—

CAN connection with a FAGOR 8055 UC

The CAN connection of the FAGOR UC 8055i to the drives will be made
through the CAN DRIVES connector located on the front of the Central
Unit. See figure.

UC 8055
0 20 ]

=] e e

N

7 BL

¥ [l

ek
30

CAN DRIVES

TG = S
\i of

F. H8/46
CAN DRIVES connector of the FAGOR UC 8055.

For further information,
see the installation manual of the FAGOR 8055 CNC.

RS-422 serial line connection

NOTE. This communication interface may be set only between drives
MMC or CMC and an ESA video terminal as a master element.

The various drives and the ESA panel are connected through the RS-
232/422 serial port (connector X6) of the drive and the serial port of the
video terminal (connector MSP).

The RS-232/422 serial port is implemented only on FAGOR drives in
motion control applications (see their front panel).

The connection is made through the RS-232/422 cable.
See 7. CABLES AND ADAPTERS of this manual.

It is a tree type connection where the 16-position rotary switch (0-15) of
each drive permits selecting the address of each module integrated in it.

NOTE. The system communication through RS-232/422 is configured
using the WinDDSSetup application for PC. See the “communications”
tab of the “preferences” menu in 16. WINDDSSETUP of the 'man_
dds_soft.pdf manual.

Particular

In order to establish communication via RS-232 serial line, each drive of
the system must be differentiated using the 16-position NODE SELECT
switch. The direction of the arrow of the switch must coincide with an
identifier other than zero, hence assigning a node number that will identify
in the system.

If the drive is going to be identified with a number higher than 15 in a tree-
like system that has RS-422 communications line, this value cannot be
selected using the rotary NODE SELECT switch because it only has 15
positions.



Identifying the axes with addresses higher than 15 requires setting QP13.
See this parameter in chapter 13 of the ‘man_dds_soft.pdf manual.

Example

How to identify an axis addressed in position 26 in the system when
communicating via RS-422 serial line?

When the identifier of the axis is higher than 15 (like in this case), QP13
must be set so it meets the ratio:

Defined ID = ID to be selected at the rotary switch + (15 x QP13).
Hence, for defined ID = 26, select C (same as 11) at the drive's rotary
'NODE SELECT’ switch and set QP13=1.

In order to establish communication via RS-232 serial line, the direction of
the arrow of the switch of the corresponding module must coincide with
the zero identifier.

NOTE. The module must be reset in order for any change made on the
rotary switch to be effective.

Interconnection

Use the RS-232/422 cable to connect all the drives that will be governed
by the video terminal. See 7. CABLES AND ADAPTERS of this manual.

RS-232/422 serial line connection with and ESA VT

The RS-232/422 connection of the ESA terminal with the drives is made
through the MSP connector located at the bottom of the VT module. See
figure.

Bottom view
ESA panel (VT 150W)

[Sub-D, F25]

@f=En\@
Sub-D, F25
- Front view -

F. H8/47
MSP connector of the ESA video terminal for the RS-422 connection.

The MSP serial port (Multi Serial Port) is a part of any ESA Video
Terminal and is used to connect it with other devices. Hence, the project
is transferred from the PC to the VT through this port.

This port is accessed from a 25-pin female SUB-D connector and may
establish communication with other devices through RS-232, RS-422, RS-
485 and C.L. (TTY-20 mA) protocols.

NOTE. Pin 16 does not contemplate communicating with any type of
load. Any disturbance going into this pin can damage the video terminal
and the process.

8.
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The pinout of the MSP connector is described in the following table:

T. H8/6 MSP connector. * C.L. means < Current Loop >. Pinout.

Pin  Signal Pin | Signal
1 Not Connected 14 | IKT OUT
2 TxRS232 OUT 15 IKROUT
3 RxRS232IN 16  +5 Vdc (reserved)
4 | RTSRS232 OUT 17  Not Connected
5 |CTSRS232IN 18 *RxC.L +IN
6 | Not Connected 19  Not Connected
7 GND 20 | Not Connected
8 | Not connected 21  Not Connected
9 | *TxC.L.+OUT 22 TxRx485+IN/JOUT
10 | TxRx485-IN/OUT 23 TxRS422 +OUT
11 | *TxC.L.- OUT 24 RxRS422-IN
12 | TxRS422 - OUT 25 *RxC.L.-IN
13 RxRS422 +IN

RS-232/422 serial line connection with a DRIVE

The RS-232/422 connection of the drive (only MMC or CMC models) is
made through the X6 connector on the front panel of the module. See

figure.
A5
=
w
> 0C
o
529 a
®EE o
Z NODE
Z SELECT
)
=
a
X5
SL2 X1
=)
H
| | (5|
F. H8/48

Connector X6 of the drive (MMC or CMC) for the RS-232/422 connection.

This port is accessed through a 9-pin male SUB-D type connector and
can establish communication with other devices using the RS-232/422
protocol.

The pinout of connector X6 (RS-232/422 serial line) is described in table
T. H8/7.

T. H8/7 X6 (RS-232/422) connector. Pinout.

Pin  Signal Pin | Signal
1 Not Connected 6 TxD422
2 RxD 232 7 | #TxD 422
3 | TxD 232 8 | RxD422
4 +5VISO 9  #RxD 422
5 |GNDISO




RS-232/422 serial line connection between PC/ESA VT

To make this connection is essential for transferring the communication
driver and the project.

The connection is made through the MSP connector at the bottom of the
VT module and the RS-232 serial line connector of the PC.

The connection must be made according to the diagram shown in 7.
CABLES AND ADAPTERS in this manual.

RS-232 serial line connection between PC/DRIVE

This connection is necessary in order to establish communication
between the WinDDSSetup application for PC and the drive. This
connection may be used to set up the drive.

The connection must be made according to the diagram shown in 7.
CABLES AND ADAPTERS in this manual.
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8.7 Check the Installation

Check the installation:

Mechanical fixtures for the whole system
Distances

Tighten all the mounting screws with their corresponding tightening
torque.

Electrical connections and wiring:

Connection of protection wires

Fuses, value and type

Ends of the wires of the cables

Cables and connectors installed correctly

Mechanical latches of the connectors

Control cables

Necessary shielded connections according to EMC
Compliance with electromagnetic compatibility measures

Satisfactory covers and seals of the electrical cabinet to reach the
necessary protection level.



FUNCTIONAL SAFETY

The DDS system is an adjustable speed electrical Power Drive System
that is suitable for use in safety-related applications Power Drive
System - Safety-Related - as defined in IEC 61800-5-2.

Contents

This chapter contains information regarding the functional safety required
in:

m EN ISO 13849-1, chapter 11. Information for use.
B Machinery Directive 2006/42/EC, section 1.7.4. Instructions.
m |EC 61508-2, annex D. Safety manual for compliant items.

Other information required in the above mentioned sections of standards
regarding:

B Ambient conditions
B ElectroMagnetic Compatibility = EMC -
B Electrical safety

is referenced in section 9.13 ELECTRICAL SAFETY, ENVIRONMENTAL
CONDITIONS AND EMC.

Certified functional safety standards
See TUV SUD FUNCTIONAL SAFETY CERTIFICATE.

CE marking of the machine by the machine manufacturer

Scope

The scope of this section is to provide information on how to meet the
requirements of the machines Directive for SRP/CS in a machine that
uses safety functions of a drive.

Nomenclature

B SRP/CS. Safety-Related Parts of Control Systems.
Defined by EN ISO 13849.

B SRECS. Safety-Related Electrical Control Systems.
Defined by IEC/EN 62061.

Note that both terms are practically equivalent.

: FAGOR
Harmonized standards for SRP/CS AUTOMATION
The simplest way to meet the requirements of the machines Directive
pertaining to SRP/CS is to comply with the aforementioned standards.

The standard EN ISO 13849-1:2015 and its PL are often used. DDS
CE marking of the whole machine. Specific *C* standards HARDWARE
For some types of machines, there are harmonized specific -C- standards.
The scope of the :C: standards is the CE marking of the whole machine.
For SRP/CS, the -C- standards could refer to EN ISO 13849 and/or IEC
Ref.2307
62061.
Example:

ISO 23125:2015 Machine tools - Safety - Turning machines.
For the SRP/CS, it refers to the ISO 13849-1:2015
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EN 1SO 13849

® EN ISO 138491
Safety of machinery - Safety-related parts of control systems - Part.1:
General principles for design.

E ENISO 13849-2
For validation purposes, the standard EN ISO 13849-2 should be
used.

B Technical data
The technical data on the drive required for the evaluation of the
SRP/CS of the whole machine according to standard EN ISO 13849 is
provided in table T. H9/1.

® Examples
See 9.4 DESIGN REQUIREMENTS.

IEC/EN 62061

m IEC/EN 62061
Safety of machinery - Functional safety of safety-related electrical,
electronic and programmable electronic control systems.

B Use of drives in SRECS
While the AXD/SPD drive is not certified according to standard IEC/EN
62061, it can be used to develop SRECS that comply with it, since the
drive is certified according to IEC 61508 and IEC 61800-5-2.

B Technical data
The technical data on the drive required for the evaluation of the
SRECS of the whole machine according to standard IEC/EN 62016 is
provided in table T. H9/2.

Identification of equipment with TUV certificate

Models

The TUV SUD FUNCTIONAL SAFETY CERTIFICATE list the - DRIVE
AXD/SPD = models certifies with TUV FS and TUV NRTL. This document
may be found at the beginning of this manual.

Units

See section 12.10 UNIT IDENTIFICATION.

The equipment certified with TUV SUD Functional Safety should include
the following identification mark in the model version label, the features
label, and the packing label:

TUV SUD Functional Safety



9.1 Main Characteristics of the Safety Functions
These drives have the following safety functions:
m Safe Torque Off (STO)

Definition. Safe torque off. Drive Enable safety input that works
together with the - KM1 contactor to eliminate the motor torque safely.
STO correspond to an uncontrolled stop according to stop category 0
of standard IEC 60204-1.

Availability. Always available.

=

B A type. Defined according to Section 7.4.4.1.2 of IEC 61508-2.
See also its appendix D.2.2.

Cat. 3 PLd-SIL 2

The safety functions extend to:
m ENISO 13849-1 Cat. 3PLd
m |[EC 61508 SIL 2

See the requirements for THE SAFETY CONTROLLER in 9.4 DESIGN
REQUIREMENTS.

FUNCTIONAL SAFETY

Main Characteristics of the Safety Functions

Channels of the safety functions

STO has a 1002 - Cat. 3 architecture, with a double channel with feedback.
m Safe Torque Off (STO)

- KM1 external contactor channel. Eliminates the power to the power
supply input (PS, XPS or RPS)..

- KM1 contactor feedback. To monitor, the contactor must have an
N.C. (Normally Closed) contact and comply with standard IEC 60947-
4-1 or IEC 60947-5-1. See NOTE 3 of section 9.7 TECHNICAL DATA
OF THE SAFETY FUNCTIONS.

Drive Enable integrated channel input. Pin 2 "Drive Enable" of the X2
connector of the AXD/SPD drive. Eliminates the motor torque.

AS1-AS2: Drive Enable feedback. The N.C. contact (Normally Closed)
may be monitored through pins AS1-AS2 of connector X7.

Safe state
B The safe state of the AXD/SPD drive is without motor torque.

B The safe state of the machine. The external safety controller may
use the 'Torque Off’ state of the drive to achieve a safe state of the
machine. In addition, if a holding brake is necessary (see
UNCOMPENSATED FORCES ON A VERTICAL AXIS), the controller
must also close it so that the machine can reach the safe state.
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Drive Enable Input and AS1-AS2 Feedback Output
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9.2 Drive Enable Input and AS1-AS2 Feedback Output

The interface for the integrated channel (Drive Enable) of the STO safety function consists of the
DRIVE ENABLE input and its associated contact of the AS1-AS2 feedback.
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Aerial male connectors X2 and X7. Mechanical data.

Connector data

Nr of poles (X2/X7) 8/2
Gap (mm) 5
Min./max. tightening torque (N-m) 0.5/0.6
Screw thread M3
Min./max. section (mm?) 0.2/2.5

Female connector X2. Electrical data.
8-pin connector whose 3 pins to consider are:

0 Vdc reference for

Drive Enable and Speed Enable

24 Vdc.

Drive current enable

2 DRIVE 0 Vdc.

ENABLE STO (Safe Torque Off, integrated channel
input)

24 (1 £10 %) Vdc, | <50 mA.

SPEED |24 Vdc. Drive speed enable.

ENABLE |Out of certification.

See sub-section: X2 CONNECTOR in chapter 3.

1| GND

3

Female connector X7. Electrical data.

2-pin (AS1-AS2) connector associated with the (N.C.,
Normally Closed) contact of an internal safety relay with
guided pins of free potential. The state of the Drive Enable
input is open high “H”.

Dielectric strength: 1800 Vrms

Contact data:

Current Imax. =1 A
Voltage = 24 Vdc

See sub-section: X7 CONNECTOR in chapter 3.

Drive Enable electrical protections

MANDATORY.
B [nstall a 1 A slow fuse - F of 1 A to limit the current

at the Drive Enable input.
See fuse - F in fig. F. H9/2 and fig. F. H9/3.

B Use a SELV/PELV power supply for the Drive
Enable and AS1-AS2 circuits.

F. H9/1

STO - Drive Enable - integrated channel interface.



9.3 Fault Detection and Reaction

Fault detection in the safety functions
B plausibility check

After a demand of the safety functions, the safety controller must check
that the feedback has been closed.

This check should not be made until the response time of the safety
function has elapsed.

=

This is the only safe method of detection available.
B STO forced test interval

The safety functions must be demanded at every power-up and at
least once a year. If it is not done automatically, the machine
instruction manual must require the user to do it manually.

B Each of the two STO channels, the Drive Enable and the - KM1
contactor, has its own feedback.

B detected faults

FUNCTIONAL SAFETY
Fault Detection and Reaction

B Failure in the circuit of the Drive Enable.
W Failure in the external main contactor - KM1.
B Wiring failure in one of the two channels.

B Simultaneous STO and holding brake

The safety controller normally demands STO and at the same time
closes the holding brake.

B using simple safety controllers

Normally a single safety controller demands STO and at the same
time closes the holding brake and does not indicate when it detects a
plausibility error from the feedback. Instead, the user notices the
malfunction because the safety functions do not reset, STO remains
active and the motor does not move.

In emergency stop button EXAMPLE 1. and EXAMPLE 2.:

B The feedbacks from the Drive Enable and - KM1 contactor are in
series with the reset button.

B To reset the safety functions, the user must first reset the
emergency button and then press the reset. If there is a failure in a
channel of the safety function, their feedback will remain open and
the safety controller will not reset the safety function, and thus it
will continue to demand STO and the system will not move.

Behaviour of the safety function under fault condition

AXD/SPD complies with EN ISO 13849-1 Cat. 3, which for this category
states:

B When the single fault occurs the safety function is always performed.

B The simultaneous occurrence of two or more faults having separate
causes is considered highly unlikely and therefore need not be FAGOR
considered. AUTOMATION

Reaction when a channel fails

Drive Enable reaction DDS
HARDWARE

The feedback shall remain open.

Safety controller reaction

B The safety controller must maintain the drive in a safe state, so it must Ref.2307
continue to demand the safety functions, even if the operator presses
the reset button.
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Reaction time of the safety function to a fault

Given that the feedback verification must not be carried out until the
response time for the safety function has elapsed, the effective reaction
time of the system when a failure occurs can be considered to be
precisely the response time of the safety function.

Other monitoring

See in 9.6 RESIDUAL RISKS:

®m HOLDING BRAKE CONTROL

B FAILURES IN THE HOLDING BRAKE



9.4 Design Requirements

This section describes some of the design requirements for the use of the
AXD/SPD. To obtain information about the wiring, see 9.9 CABLING AND
GROUNDING.

Power-up

On power-up, the external safety controller must demand the safety
function.

=

The safety controller

AXD/SPD safety functions extend to Cat.3 PL d - SIL 2. When a machine
requires a PL d feature level or a SIL 2 safety integrity level, it requires an
external safety controller PL d or SIL 2 that provides two different
channels to demand the safety functions. See the examples below.

§81, set GP9

To execute the SS1, the safety controller activates the SPEED ENABLE
input or a FAGOR PLC input that activates the SERCOS SPENA. In
response, the drive will stop the motor and wait for GP9 before removing
the motor torque. GP9 must be the ACTUAL RESPONSE TIME OF THE
HOLDING BRAKE. Note that GP9 is a conventional parameter and it is
not a safety parameter.

FUNCTIONAL SAFETY
Design Requirements

Operating mode and configuration

The functional safety only has a normal operating mode. Therefore, they
do not have any special mode for configuration or maintenance.

The STO safety function is not configurable. See $S1, SET GP9.

Examples for EN 1SO 13849-1

NOTE. Examples of designs for the safety-related parts of the SRP/CS
control system of machines using AXD/SPD STO safety function,
according to standard ISO 13849-1.

NOTE. The examples do not take into account the holding brake control
by the external safety controller.

Example 1.
STO application that meets with Cat. 3, PL d - SIL 2

24V LINE/MAIN

KMt [ e -
| N W PS/XPS/RPS
A1 11 12 21 22
EXTERNAL SAFETY
CONTROLLER
Cat.3 PL d, ISO 13849-1 FAGOR
A2 $33534 14 24 ‘ ‘ AUTOMATION
AXD/SPD
Drive Enable| | X2 D» @ DDS
. T : HARDWARE
: AS1 !
KM1 ON AS2 X7
Ref.2307
KM1 auxiliary contact of - KM1 with EN 60947-5-1 approval Positive logic

State definition: Drive Enable = O ®»Torque Off

F. H9/2
STO safety function, Cat. 3, PL d - SIL 2.
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Example 2.
SS1 application that meets with Cat. 3, PL d - SIL 2

This safety function corresponds to a controlled stop in accordance with
stop category 1 of IEC 60204-1.

The safety function SS1 referred to in this examples corresponds to type
"c) safe stop 1 time controlled -SS1-t-” as defined in IEC 61800-5-2.

It starts the motor deceleration and performs the STO function after a
delay time that has been previously specified for the application, but it
does not monitor that the deceleration is performed satisfactorily, and thus
the SS1-t has a residual risk. See $S1-T in 9.6 RESIDUAL RISKS.

24V LINE/MAIN
-KM1 [ ﬁ
PS/XPS/RPS

EXTERNAL SAFETY
CONTROLLER
Cat.3 PL d, ISO 13849-1

A2 533534 14 2458 68

AXD/SPD

Drive Enable [

X2
Speed Enable @
I AS1 B
KM1 ON
as2| | X7

|

KM1 auxiliary contact of - KM1 with EN 60947-5-1 approval
State definition: Drive Enable = O - Torque Off Positive logic

F. H9/3
SS1-t safety function, Cat. 3, PL d - SIL 2.

Considerations

B The auxiliary + 24 Vdc power supply that powers the external safety
controller must be independent from the input power controlled by the
main external contactor - KM1.

B In order to achieve PL d or SIL 2, the external safety controller must
check the feedback of the safety function as often as it is demanded.



O O O Functional safety

9.5 Electrical Precautions

\,

Safety functions

|

DANGER.

B The activation of the safety function STO neither isolates the mains
nor discharges the power DC BUS.

B Opening the main external contactor - KM1 isolates the system from
mains, but the DC BUS is still alive for the time period indicated on the
front plate of the unit.

The Power Drive System, in general

See the precautions to keep in mind regarding the design and installation
in the SAFETY CONDITIONS section in this manual.

=

FUNCTIONAL SAFETY
Electrical Precautions

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307
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9.6 Residual Risks

Machine risk assessment and reduction

The machine manufacturer should conduct an assessment of the machine
risks and take measures to reduce them to a safe level. Finally, a residual
risk in the machine will remain. See EN ISO 13849-1, section 4.2 Strategy
to reduce risk.

The risk assessment should take into account the conventional residual
risks of the drive and those specific for the safety functions of the drive
described in the following item.

Residual risks of the drive safety functions

Simultaneous failure of two IGBT’s

When STO is active, simultaneous failure of two IGBT’s (one on the top
and the other on the bottom of the output stage) can cause the axis to
move for an instant (< 180 electrical degrees). If accessing the machine
while it is stopped is risky (according to risk analysis), take the necessary
measures.

Uncompensated forces on a vertical axis

Even if the motor is stopped, there may be external forces onto the motor
(e.g. uncompensated forces on a vertical axis) that could cause a risk
when STO is applied. In this case, additional protection measures are
required against axis drop (e.g. a holding brake FAGOR’S FKM motors
contain the integrated holding brake option). A risk analysis of the
machine will determine whether this measure is needed or not.

STO while the motor is moving

Demanding STO while the motor is moving causes the motor to stop only
by friction. A risk analysis of the machine will determine whether an
external stopping brake is needed to stop the motor.

. ________________________________________________________________________________________________|
DANGER.

The holding brake integrated into the motor should not be used to stop
the machine because using it repeatedly could damage the brake.

$81-t

The decelerating of the SS1-t stop in EXAMPLE 2. is not monitored and if
it fails, the STO would not be activated until after the time configured in
the safety controller. An analysis of the machine risks will determine
whether SS1-t is appropriate for the application.

Holding brake control

The examples in section 9.4 DESIGN REQUIREMENTS do not consider
the case in which a holding brake is required. If required, its control must
reach the PL required by the risk analysis in aspects such as architecture,
diagnostics, fault exclusion, residual risks, ...

Holding brake monitoring

If the holding brake is closed inadvertently due to an error and the motor
torque remains enabled, the brake could suffer some damage. A risk
analysis on the machine will determine whether a diagnosis must be
performed or not.

Failures in the holding brake
If the risk analysis requires it, subject the holding brake to regular tests to
detect these failures.

NOTE. Usually the holding brake is not redundant. Therefore, that part
of the system is not 1002.

PFH. Probability of failure per hour

As a result of possible random hardware failures in any electronic system,
an additional residual risk whose probability is PFH appears.

Electrical risk of the drive
See SAFETY CONDITIONS at the beginning of this manual.



9.7 Technical Data of the Safety Functions

To calculate the machine's Performance Level (PL of EN ISO 13849-1)
and/or Safety Integrated Level (SIL of IEC 62061), use the drive data
provided in the following tables:

T.H9/1  Calculation data according to EN ISO 13849-1.

Tm (Mission Time of the drive)! years 20

PL (Performance Level) d

MTTFd (Mean Time To dangerous Failure) years | 247 9
DCavg (Average Diagnostic Coverage) % 90 ]

8 CCF (score of measures against Common 80 > o
»n Cause Failure) E _5
B1og (average number of cycles until 10% of < g
the components suffers a dangerous failure) cycles |10 000 000 o 7
4
Category 3 <Z,: %
1 See Mission times in 9.11 Maintenance, Repair and Analysis of Hazardous o :‘OB
Events. ('3 o
= £
D Y
T.H9/2  Calculation data according to IEC 61508 and IEC 61800-5-2. L g
@©
_TM (Mission Time of the drive)! years 20 a
SFF (Safe Failure Fraction) % 94 .g
g PFH (Probability of Failure per Hour) 1/h 1,3 E-09 fcg
}_
ADU (ZA Dangerous Undetected failures) 1/h 14,6 E-08
HFT (Hardware Fault Tolerance) 1
SIL (Safety Integrity Level) 2
" See Mission times in 9.11 Maintenance, Repair and Analysis of Hazardous
Events.
note 1

®m The SFF, PFH, MTTFd and DCavg data for STO are calculated
considering a - KM1 contactor with B10d = 1 300 000 life cycles and
demand of the STO safety function every 10 minutes, running 24

hours a day.

note 2

See PROBABILITIES OF DANGEROUS FAILURE. PFH AND MTTFD
in 9.11 MAINTENANCE, REPAIR AND ANALYSIS OF HAZARDOUS
EVENTS.

note 3

The external main contactor - KM1 installed must comply with standard
IEC 60947-4-1 (if it is a mirror-contact type) or with IEC 60947-5-1 (if its
contact is joined mechanically).

High demand

g FAGOR
The safety functions of the drive have been designed to be used in high AUTOMATION
demand mode (at least once a year) according with regulation IEC 61800-
5-2.

DDS
HARDWARE
Ref.2307
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9.8 Response Time of the Safety Functions

Response time of the safety functions of the machine

The standard EN ISO 13849-1 requires the machine safety manual to
report the response time of the safety functions implemented in the
machine. These measurements must be taken from the instant the danger
condition takes place (e.g. door opened) to the instant the safety function
is executed (e.g. machine stopped). This time will depend on the design
of the machine's safety control circuit.

Response time of the safety functions of the drive

The table below provides the response times of the safety functions of the
AXD/SPD.

T. H9/3  Response time of the safety functions of the AXD/SPD.

time Comment

STO: Depends Measurement taken with a Schneider
- KM1 onused |contactor. The system delay between the
external - KM1 actual opening of the contacts and the “Torque
channel contactor | Off” is less than 35 ms.
STO: Measure'ment taken in'a circuit equivalent to
Drive Enable that of fig. F. H9/2 with a external safety
. <15ms |controller for emergency stop from
integrated . 9 y P

Telemecanique. The delay of the internal
channel circuit is less than 15 ms.

Actual response time of the holding brake

Consider that the actual response time of the holding brake is the sum of
the response time of its control and the response time of the brake itself
which for FAGOR brakes varies between 5 and 30 ms.



9.9 Cabling and Grounding

Safety functions

The following recommendations must be taken into account when
designing the safety functions:

B See DRIVE ENABLE ELECTRICAL PROTECTIONS.
m Try keeping power cables and signal cables apart from each other.

B - KM1 contactor in case of high current: Install an intermediate
auxiliary relay to activate the coil of the contactor for high power units
were the consumption current and peak current of the external main
contactor is significant; although the mirror contact in series with the
ON button must belong to the external main contactor, never to the
intermediate relay.

Exclusion of wiring malfunctions

The table D.4 of EN ISO 13849-2 sets out possible measures to consider
to exclude short-circuit failures between conductors.

Cabling and Grounding o

FUNCTIONAL SAFETY

The following measurement from the table can be applied to the cables
connected between the drive and the external safety controller but not for
the holding brake cables that go to the motor that is outside of the
enclosure.

They can be excluded if the drive and the external safety controller are
within the same electrical enclosure. Provided both the conductors
and enclosure meet the appropriate requirements = see IEC 60204-1 -.

The Power Drive System, in general

The instructions regarding the cabling and grounding when installing the
system are described in 8. INSTALLATION in this manual.

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307
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9.10 Commissioning

Staff members are forbidden to access the danger zone until the safety
functions have been validated.

Acceptance test

The scope of this section are the machine safety functions that use safety

functions of the drive. An example of this would be an SS1 function that is

demanded when the emergency button is pressed, and that in turn
9 - demands the STO function from the drive. See EXAMPLE 2.

The acceptance test for the safety functions forms part of the machine

E g validation.
'2 '% It is the machine designer's responsibility to meet the requirements of EN
‘j g ISO 13849-1 for the full validation of the parts related to the safety of the
<Zt g machine control system.
8 © The validation process is defined by EN ISO 13849-2.
g Make sure to:
>
. B Test for each safety function, that each channel executes the function
separately.
Test the feedback for each channel of each safety function.
Measure the response times of the safety functions of the machine.
See section RESPONSE TIME OF THE SAFETY FUNCTIONS OF
THE MACHINE.
B Document the tests that have been performed.
Partial acceptance test
The machine already passed the acceptance test and was working
satisfactorily. A malfunction that requires the connectors to be unplugged
and/or the drive to be replaced makes it necessary to conduct a partial
acceptance test.
After repairing the malfunction, check that all the connectors are plugged
in correctly, and with the machine doors closed:
B Check that the motor turns satisfactorily in both directions.
B Press the emergency button to check STO and that the feed axis with
the holding brake does not drop.
B Check that the safety functions have been reset.
Start-up of the conventional part of the drive
The 'man_dds_soft.pdf’ manual describes the start-up instructions for the
parts not related to functional safety.
FAGOR
AUTOMATION
DDS
HARDWARE
Ref.2307
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9.11 Maintenance, Repair and Analysis of Hazardous Events

Mission times

Mission time is the period of time covering the intended use of the safety
functions.

Mission time of the STO

B Electromechanical components of the STO. The mission times of
the internal electromechanical safety relay of the Drive Enable and the
main external contactor - KM1 depend on their respective B10d -
Mean No. of cycles until 10 % of the components fail in a dangerous
manner-.

B Wear depends on the nop. The electromechanical components of
the STO suffer deterioration from wear over time, according to the
average No. of annual operations (nop). Therefore, their mission time
depends on the real demand frequency.

B B10d value of the Drive Enable. The table T. H9/1 indicates that the
B10d value of the Drive Enable is 10 000 000 cycles.

H B10d value of the - KM1 contactor. Depends on the - KM1 contactor
used. The values of the table T. H9/1 have been calculated for a -KM1
contactor with a B10d of 1 300 000, which is the typical value given in
table C.1 of ISO 13849-1 for contactors with a rated load.

B Mission time as a function of B10d. According to EN ISO 13849-1,
the mission time is:

FUNCTIONAL SAFETY

Maintenance, Repair and Analysis of Hazardous Events o

mission time = B10d / No. demands per year

Bear in mind that this formula is included in the SISTEMA tool,
supplied by IFA, that is very widely used.

B The mission time of the drive is the mission time of the Drive
Enable, i.e., 20 years, and is indicated in T. H9/1, as long as it does
not exceed 500 000 operations per year, or approximately one every
minute. This value is obtained from the formula.

B Mission time of the - KM1 contactor. The machine designer must
calculate the mission time of the - KM1 contactor, applying the
previous formula.

Expiration date

If the - KM1 contactor or the Drive Enable exceed their mission time, it is
no longer valid. The expiration date of the drive must be calculated by
adding the mission time to the date shown on the version label of the
AXD/SPD. Do the same with the - KM1 contactor. Write down these dates
in the maintenance plan of the installation. Once exceeded, the safety
functions are no longer valid.

Probabilities of dangerous failure. PFH and MTTFd

Bear in mind that PFH and MTTFd are theoretical values calculated from
the MTTFd of the components of the circuit and show the probability of FAGOR
failure. This does not guarantee the mission time of a particular unit.

AUTOMATION

It is impossible to know the instant when a component is going to fail.

Only the probability of a failure to occur is known (PFH or MTTFd). When

a channel fails, the safety function is executed because there are two

channels, but failure accumulation over time that disable it must be DDS
avoided. That's why, the safety functions must be demanded at least at

each STO FORCED TEST INTERVAL and also, after each demand, the HARDWARE
external safety controller must run PLAUSIBILITY CHECK.

Analysis of hazardous events of the drive in the field Ref.2307

Fagor Automation monitors that field MTTFd are less than the theoretical
ones.
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Tools for diagnosis, maintenance and repair in case of failure
See FAULT DETECTION IN THE SAFETY FUNCTIONS.
B Conventional error display

See section 3.3 TURNING A DRIVE ON of this manual that describes
how the errors are displayed:

- On the 7-segment display for drives with SERCOS connection and
with analog connection

- On the CNC monitor only for drives with SERCOS connection
and

- On a computer, through the application WinDDSSetup.

For further detail, see 14 ERROR CODES AND MESSAGES of the
‘'man_dds_soft.pdf’ manual.

Repair
Neither the user nor the machine manufacturer is authorized to modify or
repair the drive, not even to replace boards.

Whenever the Drive Enable circuit has a malfunction or expires, the drive
must be replaced by an equivalent model, with the same or later version
and identical parameters to the replaced unit.

Whenever the main external contactor - KM1 experiences a malfunction
or expires, the contactor must be replaced by an equivalent model.

Conduct the PARTIAL ACCEPTANCE TEST.



O O O Functional safety

9.12 Decommission and Disposal

There are no specific requirements for the safety related part. See the
requirements for the whole unit in SHIPPING CONDITIONS, STORAGE,
DECOMMISSION AND DISPOSAL at the beginning of this manual.
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9.13 Electrical Safety, Environmental Conditions and EMC

See the following sections of this manual:

B SAFETY CONDITIONS

QUALIFICATION OF PERSONNEL

1.5 ENVIRONMENTAL CONDITIONS

1.6 ELECTRICAL CONDITIONS

8. INSTALLATION, sub-section ELECTRICAL PRECAUTIONS
8.1 LOCATION

9.5 ELECTRICAL PRECAUTIONS



CONNECTION
DIAGRAMS

I —
DANGER.

The diagrams of this chapter do not meet
the European Machinery Directive 2006/42/EC.
® Complying with the European Machinery Directive usually requires PL d or SIL 2
(milling machines and lathes). The AXD/SPD reaches PL d or SIL 2 (see models in
the EC-Declaration of Conformity). An external safety controller PL d or SIL 2 is
necessary as well as bearing in mind the concepts in 9. FUNCTIONAL SAFETY.

FAGOR
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10.1  SPD Modular Drive with FM7 Asynchronous Spindle Motor

Connection diagram of an SPD modular drive with an FM7 asynchronous spindle motor that has
TTL encoder feedback.
| _ — I .
. . Ready made cable to 8055/55i CNC,
1 Dlgltal splndle Modular Drive | SEC-HD-1/3/5/10/15/20/25/30/35
- * Length in meters; including connectors
1| SPD 2.50-S1-1 1
i| SPD 2.50-S j Lonahinmetesncudngcomecos .
| 1 1
R \ .
! Encoder simulator I (HD. Sub-D, M15) I
1 @ option 1 1
n ] —— !
. 2
—3— |
)75 ]
6 |
)7
7 ]
— !
T T } ; 1
R I B P > 2 I
| . — A
L e 1 ) 2 |CNC 8055/55i|
!} cable i o 10 (HD, Sub-D, F15) | Ready Made Cable === ]
- L . EEC-FM7S-3/5/10/15/20/25/30/35/40/45/50
>—‘—|—(‘ } -—10 I Length in meters; I ''''''''''''' Ll |
I_2 I . I including connectors MLR-12 I
. H == 1
i R e ooy @ |
GND —2-(4+—+- @ 2
GND ! o @ @ | cos #(.,‘. } ! 5 i _PA E Front View 1
DRIVEENABLE T 1o 1 [*)° |ReEFCOs 0t th T L PA | o I
SPEED ENABLE 3 ] 1 SN R purie | P8 | 3 '
U EED ENABLE - Fot—— Y | REFSIN - ¥ |Burple | 6 8
oroK | - |3 ! 03 (:T\ i} Black 1_PC | 2 |
K. : 5 ] | REF10 12 C+ } S rown 8 PC 1
+ b ) ! i Sl 11 _THSA l
0 Vdo et L s | teme Bcb i SR 12 THSB
+24 Vdo —»—.}s(‘-—SEF (Phoenix, } temp — it % e 10 NTC "
Ry CHASSIS ~28—(+— -0 7
! Bfwe  208mm) ! TIRaHE SS (Shield) !
r TTTTT T I | Yellow/Green@ Motor ground I
! . [ powCreen
] SL1 A1 Board (HD, Sub-D, M26) | | screw .
************ | 1
! }XE'D'G'"L yos | NC @ . 1 Note that phases L1-L2 are swapped I
00 170 4 } Relay 1 I for proper air flow and motor turning directions 1
5 k< IN-1 ’—'—‘L@(‘Z—' :mg | AS1 I @ . indicated on the outside label I
Eg I .—WE.B_. P12 1 24 A2 N L2 2 '
£ < IN-3 T 4 P13 1 1 (Phoenix, 1 8T ‘—l—@i
e IN4 o= —— I o E 5.08 mm) . >3 u PR z2 . |
oa iw al I .k E 1 S3 Electric Fan
[ 4.4_@(_1/ -2 . 3 L3 z3 1
R ouT-1 — L lgc ; ] opto ! e 1 ' |
g = THeC opi1 | 2Fd § 1 '
Bl - | |
tod T Lo e
i3 | O ——ii p o e =2 T u i
=3
FoN — (=" I oU r—
& ouT-4 e 13 oP13 } P2 oy ; v1/\ M .
N F_JP1 w1
! ix7-ANA|.oG 10s i 1 E oW : > | 3 s I
- oL E MPC-4x... | !
+ T ‘s(' 7 P2 ! % g @ Cable without connectors 1 |
Analog Input 2 (Q) e v2 ! SR | | !
4 4 TR 1 |
Analog Input 1 {3} [ (Z[>’: w1 S ! ! -
glnput? L 2 < I 1| Spindle Motor '
15 Vdo +————to(—-—-15 Vde | e REES i
#15 Vdo «———Lto- Lo +15vae | ! '| FM7...S... .
Analog Output 2 };)) T oo Jovz g:ﬁ} ! Y . -
4 | 10 | 1
() — e OP1 1 —— e e e ——-
Analog Output 1. ) 7 ¢ 11 JOVA Sl i ' '
LAY I Serial Line
1 oL ! @ Interface i !| Pc-computer ||
! Boara___(X9 -
! g | Rozﬁim s 2 RuD ol gl
. 2 X .o — 1 2
DC BUS POWER 1 pril E ] Ll H r ™ 6 g
= =p L+ 50 53 D S 9 5§|
1 i L] T S T [ e ~°
= ; =P L- \_: (Sub-D, F9) #®I \ (Sub-D, F9) |
e e ——— . [ e — -
F. H10/1
FAGOR SPD modular drive with an FM7 asynchronous spindle motor with TTL encoder. Connection.
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10.2 AXD Modular Drive with FKM Synchronous Axis Servomotor

Ready made cable
EEC-SP-3/5/6/7/8/9/10/11/12/15/20/25/30/35/40/45/50/60
Length in meters; including connectors

EOC-12

8 COS
1 REFCOS
5 SIN
6 REFSIN
2 +485
7 -485
10 GND
12_+8 Vdc

el
cos —-G+—Le
REFCOS — —C+—i}
2 o1 1
SIN —

E0C-12
front view

+
+8 Vde —23 (o
|
temp - _21 (‘4 1
temp +22_ (1 b
chassisi(f(\?r%—‘

E3 SINCOS SINUSOIDAL

ENCODER

3 temp

4 temp m
RTI

—'RTD
360 " Br1ooo

Cable 3x2x0.14+4x0.14+2x0.5

10.

Shielded by pairs of cables and overall shield.
1
(HD, Sub-D, M26) - ' The shields of twister pairs must be connected to each other and only at
the drive end joined to the common pin of the chassis (pin 26). The overall
§ screen must be connected to the connector housing at the drive end and

1
|
1
|
1
|
1
|
1
I
1
|
1
to the metallic housing and to pin 9 of the connector at the motor end. I
w I The housing of the 26-pin clonnector must be conductive (metallic). !
2 i 400 Vac . =N MC-20/6 !
|
a ' mc-206 | \b=e |
E I socket 1 @ 1
E i ’ E - R R Holding brake !
'g - (Phoenix, . T 1 (option) |
L] 7.6 mm, M3) \ | | | | 24 Vdc Released
= E | I 0Vde Holding i
N .
- 1 ' 1
X Q - I |
= - = : ]
[ ' | |
b= i 4 ]
2 é ' I |
Q J/ i Connection diagram of an AXD
—TTmrTmrTmrTmR T ' A » modular drive with an FKM
Cable wilhout canectors ' is Motor I synchronous axis servomotor
MPC- 4x...(mm?)+2x1 (with brake) 1 FKM“.E3“. 1 y
| | that has an encoder E3.
F. H10/2

AXD modular drive with an FKM synchronous axis servomotor with encoder E3. Connection.

10.3 AXD Modular Drive with FXM Synchronous Axis Servomotor

Ready made cable
EEC-SP-3/5/6/7/8/9/10/11/12/15/20/25/30/35/40/45/50/60 .~ "= "= "= = = === =r=r A
Length in meters; including connectors

MPC- 4x...(mm2)+2x1 (with brake)

1
: Axis Motor Ref.2307
1

Connection diagram of an AXD modular drive with an FXM EXM...E1...

synchronous axis servomotor that has an encoder E1. L

1
................. - z .
T T DI I - - o z
. [ LA S !
1 COS (1§ 5 Eoc12 |
. REFCOS T(T ; I w;( & E E Front view .
' e SN TS 28 !
1 9 | REFSIN ——(+—+—1-1§ ] 8 M
26 +485 —2 1y X3 o2 1
1 20 o0 TITTE Oiu H
1 485 —5 —(r———51 3 Qo 1
i GND —25(d } L] 5 z s .
DaollEls | ovevee Bct—tHS o2 !
I
' e emp 2L b i} Lo !
i s 2L ATy i
+ (HD, CHASSIS —=>—(r—1 = 4 .
I sup, LTl ] iy o T "t 1
* F26) ! Shielded by pairs of cables and overall shield. -
] | The shields of twister pairs must be connected to each other and only at the 1
H ! drive end joined to the common pin of the chassis (pin 26). .
1 (HD, Sub-D, M26) | The overall screen must be connected to the connector housing at the drive 1
H end and to the metallic housing and to pin 9 of the connector at the motor end. ~ *
! o ]| The housing of the 26-pin connector must be conductive (metalli). 1
1| > N U 1
i = | 400 Vac MC-23 OR @ !
- a i MC-46 socket Mc-23 OR !
1 . ) -
i E 1 | @ A8 MC-46 base I
- o+ = " N ]
i % | i T I TOE Holdmng\:daki (‘optldon) |
! - 1 oo 4 Vdo Rolease 1
- (Phoenix, A i }\ ! e + o Holdng i
(25| Mo il | FAGOR
il 8 <' v Flolt L E\H LA U ! AUTOMATION
[ 1B BRE HEIH !
P . [yl 1
!é“! v el Ll !
|| = = el Frrirn 1
N b - 1 | | | | I .
& | |
! %n b g IBE “1-\ !
112 X - ;L i
. 1 o
e < ERSS S——1 / \ i DDS
g ——— —~ - H
g2 1 HARDWARE
Cable without connectors >9 M
o9 1
88 .
1
1
1
}
1

F. H10/3
AXD modular drive with an FXM synchronous axis servomotor with encoder E1. Connection.
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10.4 AXD 2.50-S0-0-B-L Modular Drive with Linear Motor

Connection diagram of an AXD 2.50 -...- L modular drive with a linear motor and S2Al absolute
linear feedback device. Line voltage: 200-240 Vac.
I Digital Axis Modular Drive
1|AXD 2.50-S0-0-B-L
|
1 0 I
. g2z 00
B8 \
OuT
IN l:l
T . T !
e onn 2 g I
! Cable CLK I 5| '
P N ElEa ek i e |
1 r e i F{ B '
anp 2 e 1
Vo - :
temp. semr»%@-—‘f - Jo e |
,E'!‘EEE'I?‘ZE,‘,:,(F ' '
(HD, Sub-D, M26) ' ! !
| | |ABSOLUTE |
N, ® | |LINEAR ENCODER |
+24 Vde im:g; ' '+ [S2Al '
Drive Enable *N? Phoorix ! J
7 | SPeed Enable 508 mm) | | —————————
DRok___| (Phoenix, ' | |
L 76mm M3) | ' .
ov . | |
+24 Vdc ! “ 1 MOTOR CABLE N 1
] u _rr i 1 " |
EXTERNAL AUXILIARY 1 \Y] _l_;)s.,‘_l—-_ M2 M '
PONTRIPTLY e ' H [ |
i | W ——=ort — M3 '
;mé‘ : /\/ i KA | +24vde ] @?—!E————" '
EE i 0Vde ' ' | |
i — 5o : ' '
Sy T | Linear Motor |
1 Linear Motor H
A — 1 H '
' 220 Vac , e ET=Tr—r )
F’{Lﬁog&g ! H i _________________ i
e g ® ! i PC-Computer :
1 ® | ‘ e 2ro  |@ 8 i
' _ i i R | U !
! 2] —m!U e 959 i
POWER DC BUS ] 2 9 \L 7777777 T P,J I i LQ— ) 28 i
e g (Su.,.D,Fg,Ai ;rSX(Sub,D_Fg) |
SN L H .
Lo I e !

F. H10/4

AXD 2.50-S0-0-B-L modular drive and linear motor with S2Al absolute linear encoder. Connection.
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10.5 SCD Compact Drive with FM7 Asynchronous Spindle Motor

Connection diagram of an SCD 1.25 compact drive with an FM7 asynchronous spindle motor that has
encoder feedback. Line voltage: 400-460 Vac.
I_-_-_-_-_-_-_-_-_-_.I
|| Digital Spindle Compact Drive |,
1
I| SCD 1.25-A ... !
1
MPC-4x... | |
/” TR 1
~ [ IR
° ) o L
£ 1 I = PE I Ready made cable to 8055/55i CNC,
o0E58 — T—S L1 ! SEC-HD-1/3/5/10/15/20/25/30/35
§’ 8ov=>N Ll Length in meters; including connectors
505385 I | S L2
L “ s 13 '
R = e S
“==5% PoWER MAINS | 7 ooe ! I
i NODE | Encoder simulator 1 (HD, Sub-D, M15)
! | @ option I
| ! D 1
‘ [ Q1 A1 5
| 1" 1 I 1A —5= ?(- )73
I
I B 4 ks 4
B e -
i 9 I /|'° 6 L 6
' o7 < >
- | (HD, I Reserv. —5 = o )78
g Sub-D, | Reserv. —7 Bk >—o
02> @ LDV ‘ M18) | ovde 8 i S 1
2583 T ! I' -
£838¢ U4LL@ 2 l_ E
2232 "1 DO s (D ' -
236Y | s \ | ||CNC 8055/55i
53¢ ; HD, Sub-D, F
J=Ed V1A (Phoenix, (HD. SUb-D.F18) 4 poady Made Cable == = == = = = = = ==
AUXILIARY | (7 Fuses 62 mm) | EEC-FM75-3/5/10/15/20/25/30/35/40/45/50/60
POWER SUPPLY 3 Length in meters; e
[] including connectors | MLR-12 I
I R TS o & '
— Internal s vde —24 1\ 1+5Vde |
' t—» use. | P 2 0Vdc
| @ OND G 5 pal| B Front View 1
110 mA max. L 2k 2 ® Rercos 10 11 3 Caea | o FHOEG I
B — N E REFCoN —2 | g s pe | 5066 |
0 Vde ~rr R ResET H 3 HMRE | REFSIN 1—1(¢—PJ$ I 6 *PB | O ® |
ERRORRESEL__— 1 L= 2 Sl ) i 3 o s o7 _pPc| g EOEIO
DRIVEENABLE ! 4 [ 19| 11 lo T('r—"!““ pey - & A r—t 1
SPEEDENABLE 5 MND | REFlo 12+ L1L4% 8 *PC |
T 6 R © U emp 21 b s 11_THSA .
DR.OK. ‘E;l—‘w(—7—‘| HR (HD, | romp 22 (:w e 12 THSB
——lo- B Sub-D,} ch:;ziz 26 . A8 10 NTC |
PROG. OUTE Tec ?0 ors |°1 F26) | ﬁ'jiﬂ— (s (shield) '
—F R L
* 1 L 10 ' Li Ye”"W/G’ee"® Motor ground I
| N (HD, Sub-D, M26) I ' screw ]
1
! ,S,L:], —_— él%o,ar,d NC @ I I Note that phases L1-L2 are swapped !
| | X6-DIGITAL I/0s } Relay 1 for proper air flow and motor turning directions
= ' r,‘} 4 | Ast ! @ I indicated on the outside label I
%g IN-1 to—d—— P10 | as2 | Y L2 z1 '
- —r——
g% N2 -—5— P11 (Phoenix, 1 8T 72 |
ET | ING o —— P12 5.08 mm) l 28 u 7 Electric Fan '
\cc-».g- IN-4 .—l_‘s(-5—> P13 ! 1g . 3 LB+ I
= [ -6 L | E | |
1
o _ |oumt T .;|; OP10 | & N . L I
s < — e ! X = - =
s = g oP11 T I
g ouT-2 oo ?0 } § 2u 1] \ ! Ut M '
K] — =0 [ £ [ s [ vi | |
53> | oUT-3 1 11 OP12 | [ oV T T
£2 o T | I \
£33 2 ! 13 oW T w 3 v .
= | out4 13 oP13 |
G I & MPC-4x... | !
| ! | T Cable without connectors 1
i |xranaLocios | _ I I
i 1y, i ETE !
- w2 P2 1 SR o I | |
Analog Input2 m v2 ga "’ H
Analog Input 1 (-; : } g K-P1IV1 i g § -;E‘) 1 1 SPlndle Motor i
& s [ =
-15 Vde _ S sy 1 S “E ! ! FM7...S... .
+15 Vdc = -%} 5V | e = o
Analog Output 2 ((;)) | 9 [ov2 8;3 } ' ———— e — = -
[DeEEL] |
) -t oP1 | ; !
Analog Output 1 () oV 88 Sera Line | || PC-Computer ||
i ! Board @ . ' 1
1 e
’ x3) """"’n—w/l\ l - s 1
| | RxD -2 L L RxD Q| @
External braking resistor ! 3 ] 1=
9 ' s |le| ' ™ 1 H 3 0 ¢ ot
5
ER+TH-24/750 | g ol 50 s S, 51
[=] I - Q
iV, 1o 1Re ‘395‘ ******** S =N © i
ac Sub-D, F9)
255 mm* \_‘N\N e i+ A P> \ i G0 F) g\ uwnro .
[ S —— —
+24 Vde | & L- 1
PLC INPUT ' |
+200 °C | 1

SCD 1.25 compact drive with an FM7 asynchronous spindle motor with TTL encoder. Connection.
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10.6 ACD Compact Drive with FKM Synchronous Axis Servomotor

Connection diagram of an ACD 1.15 compact drive with an FKM synchronous axis servomotor that
has encoder feedback. Line voltage: 400-460 Vac.

Digital Axis Compact Drive
ACD 1.15-SI-1-B

Ready made cable to 8055/55i CNC,
SEC-HD-1/3/5/10/15/20/25/30/35
Length in meters; including connectors

3-ph, 400-460 Vac

48..62 Hz

Line voltage

May be connected
)
= m
|
V-~
— e e — — —
¥
/
s

in any order.

1 Encoder simulator
@ option

Analog Input 2 (;)

Analog Input 1 ((;_))

Cable without connectors
MPC- 4x...(mm?)+2x1
with holding brake

| | Axis Motor
'| FKM...E3...

X7-ANALOG 1/0s

1
[
|
‘ :
| J—
1 Q ! 0 I
Lo 1 IA ]
IN ' P18 51 B — | S [
—t ] I 1) R e S S ] '
| Nlo —2— X
L SR S (HD, } reserved — L : I
| Sub-D, | reserved —8—=; s '
g 8 ' M15) 1 gvde—U1 8 I
8 7 | I —
o€, 8 PE ===~ brele— 1 L '
S
S88gf 1 ——to=tl |
3839y |, ! L2 3 (HD, Sub-D, F15) .
oxE< I C
2F5cs > > 13
5249 2 L (Phoenix, Ready made cable - S ————
5 < o I 7.62 mm) EEC-SP-3/5/6/7/8/9/10/11/12/15/20
z 2435 (T) fuses 125/30/35/40/45/50/60 - — — - — —— —— ——
4 § 1z 1 Length in meters; including connectors r
xFE | @ I
w
g [ Internal g ‘ E0C-12 |
o I +—> use 9 x front view I
' = a '
+24Vde 110 mA max I (7(‘ @ 3 g I
0Vde i 2 =5 i z '
ERRORRESET . . | 3 ANE b |
DRIVE ENABLE ! 4 g1 X
— o > ) 3
SPEED ENABLE G 2 2 ) X i
| oS — = X 2
bR.OK. | peaman I 1 B3 5 . ,
— T+ 2
I 8 e
(= - = RTD
| d
PROG. OUT{ I % 9 oP5 ) I ) ) - - X Pt1000 I
€L L 10 ), Shielded by pairs of cables and overall shield. '
| (e} 1 The shields of twister pairs must be connected to each other and only atthe |
= (HD, Sub-D, M26) I drive end joined to the common pin of the chassis (pin 26). The overall screen '
] s|_1 must be connected to the connector housing at the drive end and to the metallic
| A1 board 1 housing and to pin 9 of the connector at the motor end. |
. E(;D;;;L ";: - 7} r’:lta:y @ I The housing of the 26-p:n connector must be conductive (metallic). '
28 IR m—— B P - I
2% (N1 ‘ E 2 P01 ASZ | MC-2006 socket @5@)4 MC-20/6 base '
£3 —— -—>3 | (Phoenix,
E @ :mi I | E 4 ::}g } 5.08 mm) ' /7' R ® @ Holding brake (option) I
e 4 Lo A A 1
°2 o2 1 (Phoenix, 7.6 mm, M3)I imn f ~ 24 vdc Released
o= - et I [ +| 0 vdc Holding |
. oUTA DI oPt10 | 4 .
3 T LI |
§ Sloure T IisTo ] opt | - I
Ewno ! 10 . | 1
%é% ouT-3 E 1 oP12 | 2 V/ |
g3d 4r~&l Lo(=—12 \ .
ouT4 ____ W 73 oP13 |
I (H | 6 W |
L | .
' | X7-ANALOG 105 } 3
|l | SRR I
1
! |
! I
I
| 1
| |
I 1
|

-15Vdc -—}7 15V
+15 Vdc -T«:»7+15V or MPC- 4x...(mm?) L - e mmm w Emm m mmm m mmm = e
Analog Output 2 ((;)) 9 [Oov2 8;% } without brake | o — ————
10
Analog Output 1 (Q) ~11]ovi 8;;} Serial Line |
g L L | Interface 1
b | Board |
| g ,
1 RxD
| ™D -3 ]
1
l |

FAGOR

AUTOMATION

INTERNAL BALLAST
RESISTOR

X

e

F. H10/6

DDS
HARDWARE

ACD 1.15 compact drive with an FKM synchronous axis servomotor with encoder. Connection.
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10.7 ACD Compact Drive with FXM Synchronous Axis Servomotor

Connection diagram of an ACD 1.15 compact drive with an FXM synchronous axis servomotor that has
encoder feedback. Line voltage: 400-460 Vac.
I. __________________ -
: | Digital Axis Compact Drive ||
1
llAcD 1.15-S1-1-B I
I 1
- . [
g 3 pe-2 | et Ready made cable to 8055/55i CNC, 1
.8 { L SEC-HD-1/3/5/10/15/20/25/30/35 |
Bs 3 3 pu \ SR Length in meters; including connectors
822% g — los I
s >5< @ 1
58cg9 3 il oT 1
mpC4x. I — — — — — — Encoder simulator |
v | = option
I 1§ @ T
[] | | o @ } A —2 51 ?"
out | g lle B35 | g
I 4 3 | IR
N | g e e
— ] 0 15|<ls | 6 g
1 Q| flo —— 3
i ______ | | reserved L)—?—‘—r °
5 o (HD, ! reserved T 2
g £ ' ,,® Sub-D, | 0Vde )—‘—i—O—r‘ 19}
ot 3 g pe————-} 1 Mis) s
53 £ P a ol [ B
500
$3:%9 |, L2 3 (HD, Sub-D, F15)
2>8< —1=
58:8e x> -
== = ['4 i 1 1A (Phoenix, Ready made cable
2 < o I § 7.62 mm) EEC-SP-3/5/6/7/8/9/10/11/12/15/20
g 245 (T) fuses /25/30/35/40/45/50/60 e = m—————— ———— _
- é 2 1 Length in meters; including connectors r @ |
EL | EOC-12 "
2 10 @ | 8cos a . '
o — Internal cos T( T S — Rercos | o EOC ‘12
a | +—> use REFCOS —— A w O front view
. SIN —2. 3 5 SIN Sz '
o 1 o1 1 5 6 REFSIN
24 Vg viomamax | [j_ 1 _2 REFSN —ig (77177 | ~5 g | 23 I
0ovd — 2 E 485 20 3 —7 485 | 23 1
ERRORRESET -3 108 oND 25 G S 10 GND wa |
DRIVEENABLE | 1 b b By +8vde 23 N X 12 +8Vdc H .
SPEEDENABLE 1 g MR y (H ‘ X - 3 tomp @ I
| S ] temp- 2L 1 o h
orox [T B tomp + 22 g iempr ] ,
pros. ot [T | crnssis - ir Ko 7 |
. . i - -
n FEDSEET) OP5 | . | stieidea by pairs of cables and overall shield. '
I [ 1 ¥ The shields of twister pairs must be connected to each other and only atthe |
(HD, Sub-D, M26) I drive end joined to the common pin of the chassis (pin 26). The overall screen
1 s|_1 must be connected to the connector housing at the drive end and to the metallic 1
| OL1T  Atboard 1 housing and to pin 9 of the connector at the motor end. |
. } X6-DIGITAL U0 } !\(‘elgy @ I The housing of the 26-p\|n connector must be conductive (metallic). 1
°® =iy | AST g . o MC 23, AMC 23, |
23 (N1 (—— P10, AS2 MG 23, AMC 23, ®F MC 46 or AMC 46
g — =2 P11 | Phoent | wmca4soravcas | @ p- fe base [
EJ T 3 | (Phoenix, socket
E~ (N3 (—— P12 5.08 mm) ! 1N c i iom |
2 | na I | 4 > IP13 } 4 : I R R oyl Holding brake (option)
g é‘ T 5 1 ! g (Phoenix, 7.6 mm, M3) * [ 77 ) —C ~ | 24 Vdc Released '
o £ 6 om0 [y = 1 ‘ ‘ } +] 0 vdc Houding |
e [« P E
g oo eI O S e +—¢ -
. B
g I|oure ey oen | ZHSS . L AU I
= I 10 ey es . M .
2 — (- x 1
%;g ouT-3 11 op1z | {5 | B v/ |
o5y | R :
aod — (=5 | 3 .
ouT-4 1 13 OP13 | ! \ ~
—_— o
|! (u } P ! c W\ —mm I
L bt A
1 } X7-ANALOG 1/0s } o } D == '
| I | g1 L — — — |
+ 1 \(-2—“‘ Y 1 - !
Analog Input 2 Q) ] 3 } § 1 £ B \ . I
“ 4 } 3 4 § €  Cable without connectors I Axls Motor '
Analog Input 1 +) | Id T g MPC- 4x...(mm?)+2x1 I
15 Vdc | & " with holding brake ! FxM“.E1 amm
I d 1
+15 Vdc | or MPC- 4x...(mm?) L _____________ —
Analog Output 2 ((;)) — without brake | P o e - .I
0 -t al Li ! | '
Analog Output 1 () Seral Line I : [PC-Computer I
i B Board @ /\ | '
L == Py
& ' @}Rxog \‘!‘; ; 2 RiD 6©1g |
| | :
< I s @ } TxD T ; T 1 T™xD g 1
=5 1 =1 | | 1= 9 8
3 1 =5 ! S50l I (= 53
3 o 2 o, S | Ly o -
P Ri 3 5 | sub-D, Fe) 1 Sub-D. F9 |
z2 Re © i = .
W L+ | 1 |
zy . L- ' | 1
e e J ——,— e — - — -

F. H10/7

ACD 1.15 compact drive with an FXM synchronous axis servomotor with encoder. Connection.
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10.8 ACD 1.25-S0-0-B-L Compact Drive with Linear Motor

Connection diagram of an ACD 1.15 compact drive with a linear motor and S2Al absolute linear
feedback device. Line voltage: 200-240 Vac.
'_-_-_-_-_-_-_-_-_-_i
|| Digital Axis Compact Drive |,
I|ACD 1.25-S0-0-B-L I
1
| |
1 1
- 1 ¢ + i
3 o 1 =
HERT \\ = |R "
§g Eag L2 \ ! S S !
2885 stio T .
1
L]
,,,,,,,,,,,,, |
! | NODE | mm '
| 4  SELECT | -I I
I )
1
LI |
out |/ |§|OUT ! 8 |
LI ! [ ]
o] | u [
O !
| |
1 1
1 |
1 ' -
| | i
i DATA —3 ¢ ﬁ 4 g i
IDATA —=— ]
' 2 9 oLk 19 L 11 1% 33 '
1 26 ek 20 e ng I
+5 Vdi —g T il
i +5Vsencs%( 3 M g 1
GND —2C: a—%Ho |
19(zzxff 4 17 ¢ x o 19
: 10 |n(§r’|\‘a|\:)s:|?\:15 A(-r—df g u “ '
! temp. sensor - —(%; q.—‘—‘l I
(HD, temp. sensor + —==—(————
1 SubD, T 17UI i i
f F26) (HD, Sub-D, M26) ' ' N
o | I | |/ABSOLUTE |
e | @ ) e g | |LINEAR ENCODER ||
gEEN — relay
8882y PE-———g——pol—— 1 ast ! S2Al .
EEESERS (= |:] s '
51 PG ru— v ) ot 22 | L)
75 EE I 1A (Phoenix, 5.08 mm) I e —— e — — — -
% 3 % 1 (T)fuses 762 mm) (Phoenix, ' I I
L 7.6 mm, M3) | 1 1
<I
g i . Internal ‘ ﬂji MOTOR CABLE ! ] !
N v T m) !
| 1] . ]
+24 Vdc 110 mA max. I ! A@ v_:_T i I M2 I
0Vde L E — I Iy
Error Reset —___—. L o(m3 § 1 w T — | M3 — '
DriveEnable —— & | g(m & © ) ' I _;'— I
Speed Enable#;l_i_s(% E‘ ) @§>—l PE-——— .
DR ok T T HR ' | |
| oC 8 1.4 ' ] '
PROG. OUT |('T/ | | = |
i N DT ops | o410 | Linear Motor .
N | 1 ‘ e ]
' : I - ————————
| e
' Serial line i 1 1
1 interface . .|PC-Computer .
- s %9 4 ! !
% | ®}RXD2‘:,"”\ -2 RxD ol g 1
g ' s [e] 1 ™o 3 — ! 3 ™0 5 s .
FAGOR 3 ! N A ¢ {E A
AUTOMATION dy = 29 S - - |
308 'S |Re I PS r:g)j ' 7Tr®1(3ub-D‘ F9) .
£o r' o L+ I T i
ki 3 Vo - i i i
G o o — — e — e S . — - M n e e e e e e o

DDS F. H10/8

HARDWARE

ACD 1.25-S0-0-B-L compact drive and linear motor with S2AI absolute linear encoder. Connection.
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10.9 Electrical Cabinet. Diagrams

I EEEEEEE——
DANGER.
The diagrams of this chapter do not meet
the European Machinery Directive 2006/42/EC.

Complying with the European Machinery Directive usually requires PL d
or SIL 2 (milling machines and lathes). The AXD/SPD reaches PL d or
SIL 2 (see models in the EC-Declaration of Conformity). An external
safety controller PL d or SIL 2 is necessary as well as bearing in mind the
concepts in 9. FUNCTIONAL SAFETY.

Before showing the diagrams of the electrical cabinet, described later on,
read this brief explanation of the actions followed by the modules on
system start-up. All the references to electrical devices, for example to the
switch - S1, power contactor - KM1, relay - KA3 appear in later diagrams.
Consult these diagrams to interpret the explanatory texts.

Voltage for control circuits

B Power with 24 V the internal control circuits of each modular drive
through the power supply module or of each compact drive through
its integrated power supply, closing the main power switch or main
key - S1. Refer to the diagrams shown later to locate - S1 in the
system.

Internally, each module checks its hardware and configuration.

If the status of each drive is OK and no errors have occurred, each
drive closes its DR.OK contact.

If the status of all the drives that make up the DDS system is correct
and no errors have occurred, each one of them lets the power supply
know through the internal bus (only the modular drives). If the power
supply does not register any errors either, it closes its “System OK”
contact.

The power supply then starts charging the power bus with a 'Soft-
Start’.

B Activate the control input “Speed Enable” of each drive and the
“System Speed Enable” input of the power supply - see the location of
the relay - KA2 in the diagrams. The CNC, in turns, enables the
SPENA mark.

B Activate the control input “Drive Enable” of each drive - see the
location of the relay - KA3 in the diagrams. The CNC, in turns,
enables the DRENA mark.

NOTE. The motor is now ready to follow the velocity command given by
the CNC.

All the following diagrams for power and control circuits in the electrical
cabinet described in this chapter are only orientation purposes for the
technician designing the machine and they may be further completed or
simplified at will according to each application.

Emergency line

The purpose of relay - KA1 is to confirm that the system is in running
condition both mechanically and electrically. This relay closes its contact
when all and each of the following conditions are met:

B The System_OK contact of the power supply is closed.

B No emergency has been activated.

B The spindle motor temperature is correct (it does not overheat) and
[ |

None of the axes of the machine has reached its limit switch.

NOTE. Observe that a push-button (Normally Open) is included in
parallel with the limit switches for disabling (via PLC) the movement of
the axes of the machine in the opposite direction.
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After activating the relay - KA1, its associated contact closes, to allow
supplying three-phase power to the system by pressing the ON button
closing the contactor - KM1. To remove power, press the OFF button.

Error Reset

When an error appears at any drive, its “Drive OK” and, therefore, the
“System OK” contact of the power supply that feeds it will be open. The
relay - KA1 will be deactivated and its associated contact open and will
not be possible to supply power to the power supply until the cause of the
error is eliminated, as long as it is a non-resettable error.

NOTE. Some of these errors (called non-resettable) may be eliminated
by applying 24 Vdc to the Error Reset pin of the power supply. See
chapter 14 in the 'man_dds_soft.pdf manual for further information on
these errors.

The contact associated with the ON button resets the errors. This
procedure may close the “Drive OK” and “System OK” activating the -
KA1 relay and, while ON is still pressed, enable - KM1.

NOTE. This circuit configuration joins the error reset and the system
power-up in a single push-button.

Activating the - System Speed Enable - of the power supply and
the - Speed Enable - of the drives
The “System Speed Enable” signal of the power supply is activated after

closing the contact KA2 with 24 Vdc as a result of activating the relay -
KA2. Observe that KM1 has been closed earlier.

Now, the CNC may enable each axis (CNC Enable) and enable the 'Speed
Enable’ signal of each drive by means of relays -KA4, -KA5, -KAG and -KA7.

Activating the ‘Drive Enable- of the drives

Closing the contact associated with - KA2 excites the relay - KA3 with 24
V; this relay activates the “Drive Enable” signal of all the drives.

NOTE. Observe that - KA3 is a delayed-deactivation relay where the
desired delay time t may be programmed. It may be used to keep
contactor - KM1 closed while braking a system for the necessary
number of seconds to give the power supply enough time to return the
excess energy to mains as long as the system has regenerative power
supplies and it is connected to mains (S1 closed) obviously. The delay
time “t” to program relay - KA3 must be slightly longer than the time it
takes the system to come to a full stop.

. __________________________________________________________________________________________________|
INFORMATION. In the diagrams provided later on, the green ON light
indicates that the “System Speed Enable” of the power supply is
activated; in other words, the “Speed Enable” in each drive related to it
and the SPENA signal of the CNC (sent to each drive via SERCOS Il or
CAN) are activated and there will then be motor torque (Drive Enable
signal at each drive and DRENA signal of the CNC). The red OFF light
indicates that all the previous signals are disabled.

NOTE. Remember that a drive will only respond to an external velocity
command when the Drive Enable, Speed Enable and System Speed
Enable signals (besides the DRENA and SPENA signals of the CNC)
are active (24 Vdc).

A stop may be caused by:

B opening the main power switch - 81, one or several fuses have
blown or there is simply a power outage while the system is running.
The motor brakes with emergency ramps if they were initially set by
parameters. Regardless of the power supply being used, it will not be
possible to return to mains the excess energy generated by braking
(remember that the mains connection has been opened). It causes a
voltage rise at the power bus as a result of saving that energy at the
capacitors.



I —

NOTE. Remember that the energy saved at the capacitors responds
to the formula: Energy saved = 0.5 C-V?

When exceeding a certain bus voltage (760/770 Vdc) the Ballast
circuit is activated to dissipate that excess of energy in an resistor
(internal or external) and the motor performs a controlled stop (with
motor torque).

Even when having activated the Ballast circuit, if there is a problem
with it (e.g. poor connection of the external resistor) the bus voltage
would keep rising until reaching its maximum value allowed (790 Vdc)
and would issue error E215 for bus over-voltage. It would deactivate
the “Drive Enable” function and the motor would stop by friction
without motor torque.

B Opening of power contactor - KM1 because the contact KA1
associated with the relay - KA1 has opened. The braking operation
would be the same as in the previous case when using a PS-65A or a
PS-25B4 power supply. If it is a regenerative power supply (XPS or
RPS) it brakes with emergency ramps if they have been previously set
by parameters. The excess energy generated by braking is returned to
mains just a few seconds before opening contactor - KM1 thanks to the
delayed deactivation of the relay - KA3. If for any reason the power bus
voltage kept rising, the braking operation would be the same as that of
the previous case.

NOTE. Remember that RPS power supplies do not have a Ballast
circuit and if the application requires one, an off-the-shelf circuit will
have to be used.

Holding brake control

In some applications (e.g. the vertical Z axis on a milling machine) a
electromechanical holding brake is used on the rotor of the motor.

WARNING. This brake must never be used to brake moving axes. It must
only be used to hold or lock vertical axes that have been stopped
previously!

Hence, the brake holds the rotor when loses voltage at its terminals.
When the machine is out of service, the brake locks up the vertical Z axis
to keep it from falling due to gravity.

NOTE. The reaction time of a brake integrated into an axis feeding
FAGOR motor may vary between 7 ms and 97 ms depending on the
model.

|
MANDATORY. While the holding brake is locking the vertical axis motor,
the motor must be kept with torque. See parameter GP9 in chapter 13 of
the 'man_dds_soft.pdf’ manual.

|
MANDATORY. When powering the machine up, the brake must never be
released until the system assumes control of that axis. See the TV100
variable in chapter 13 of the ‘'man_dds_soft.pdf’ manual.

Remember that

The control circuits of compact drives as well as RPS, XPS and PS-25B4
power supplies are powered at 24 Vdc by an internal auxiliary power
supply. PS-65A power supplies will need an external APS-24 auxiliary
power supply to power them because they do not have one integrated
into them.

For both ACD/SCD/CMC compact drives and PS/XPS main power
supplies, for 400-460 Vac line voltages, power the auxiliary power supply
using a two-phase 400-460 Vac line voltage. This is not the case for RPS
main power supplies where the auxiliary power supply must be supplied
using a three-phase 400-460 Vac line voltage.
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For the AXD 2.50-S0-0-B-L modular drives designed for 200-240 Vac line
voltages (see - L’ in the commercial reference), install and supply the PS-
33-L main power supply with a three-phase line voltage of 200-240 Vac.
The system also needs an external +24 Vdc auxiliary power supply for the
control circuits, since there is no integrated power supply.

NOTE. FAGOR does not provide exterior main or auxiliary 200-240 Vac
power supplies. All these are designed to be supplied with line voltages
of between 400 (1 - 10 %) Vac and 460 (1 + 10 %) Vac.

For ACD/SCD...-L compact drives designed for 200-240 Vac line voltages
(see - L’ in the commercial reference), power your integrated auxiliary
power supply using two-phase 200-240 Vac line voltages.

Closing the main power switch - S1 must take two phases to connector
X1 when using compact drives or an APS-24 as auxiliary power supply of
the PS-65A and to connector X3 when using XPS or PS-25B4 power
supplies. In the case of RPS power supplies, there are three phases
instead of two and they must go to connector X1.

|
INFORMATION. It is necessary to install external protection fuses in the
power lines of the auxiliary power supply. They are internally integrated
into the main power supply.

Opening of contactor - KM1 does not remove the supply of power to the
auxiliary power supply in any case. But opening the main switch - S1
does and the +24 Vdc are maintained until the stop takes place.
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Start-up of the DDS with XPS or RPS power supplies. Block diagram
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10.10 Diagrams with a PS-33-L Main Power Supply
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DDS system with a PS-33-L main power supply. Diagram for general connection to mains.
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Diagram of the maneuver
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8070 CNC, it may be assigned to any 1/0 of the PLC. The contacts associated with relays - KA2,
and - KA7 are shown in fig. F. H10/11 and the contactor - KM1 in fig. F. H10/12.

F. H10/13
DDS system with a PS-33-L main power supply. Diagram of the maneuver.
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10.11 Diagrams with a PS-65A Main Power Supply
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DDS system with a PS-65A main power supply. Ref.2307
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Diagram for general connection to mains

WARNING. When using an isolating fransformer, the secondary must be
connected in star and its middle point must be connected fo GND.
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X1 to feed the control circuits of the drive. 3x 400-460 Vac

F. H10/15
DDS system with a PS-65A main power supply. Diagram for general connection to mains.

Diagram of the maneuver

Important. The relay - KA3 uses delayed deactivation (t seconds) maintaining the DRIVE ENABLE control
signal active for a few seconds to maintain motor torque while the vertical axis holding brake is enabled.
See parameter GP9 in the 'man_dds_soft.pdf’ manual.
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CNC, it may be assigned to any 1/0 of the PLC. The contacts associated with relays - KA2, - KA3, - KA4,
- KA5, - KA6 and - KA7 are shown in fig. F. H10/14 and the contactor - KM1 in fig. F. H10/15.

F. H10/16
DDS system with a PS-65A main power supply. Diagram of the maneuver.

-354 -



10.12 Diagrams with a PS-25B4 Main Power Supply

8
0 2%
(=)
g
[SE=1]
2 8%
3 — " H
ER+TH-X/X+FAN = +24 Vdo
- RESISTOR PLC input +24 Vdo
E MODULE 0.15/0.20 A, 23/20 W +° 1
T 5 :
2%
o 0 -
cQ 1 ON +24 Vdc
g 2 0
< |
fin] PS-25B4 1]+ 1T Error Reset
POWER 3 i b
i SUPPLY : L 5 | Gnd System Speed Enable
i = ) 6 21
g = i e E— E?)ESTEM KA2
[ N H [ 7 ),
532 L1 1S U Power Phoeni '
538 L o2 DC Bus (5c?aerr]1|q):ﬁ) !
o - A
233 13 O—H@ B L@ L@ ! +24 vdc*
=@ | Internal  —! - @ I
8 1 - @ Bus -1
] 1 !
o> N L I } 1 1 H
gL = B 2 :
28L o e . (1) (T s T
g ¢ L2 O—‘&g —L2 (Phoenix, (4] l
ey (e 5.08 mm) i 1
-9 — : Chassis
r - 1 +24 Vdc
e i o as
= 1 1.0 I
« ilsu DRIVE 1] 7 =2 16nd Drive Enable
g ilsv ] |y ] 3 i1 Speed Enable
5 T . . q 4 20 KA7
RS O R Y6 I F P = 12z
6
i i : 7 [ |
i Drive Module shed = T3g [
1 of greater power (Phoenix, ~——""—°T1
| nexttothe @ I 5.08 mm) Z5A i+
(F) Fuse H
i Power Supply. 1
e e\ e\ T T T T e T T i +24Vdo
i AXD @ x2)1
! X 11!
N i ~ AXIS A RES 2 ori 1 ¢nd Drive Enable
L | DRIVE 4 Y B ) J 3 HH Speed Enable
H y 4 [ KA4
S—
x iou ® ? ? J—— foRrx
2 Lig v 6 otr
g ow 8 : il 7 [ |
H a " _—8 [
1 (Phoenix, ~—— T
i [ ] 5.08 mm) 25A = =+
= @ ) (F) Fuse :
S s e fem permTmrmrmrmTmiTmTe 1 +24 Vdo
i AXD x2!
Y 1 2 |
o [
N = AXIS D Py el Bk Drive Enable
= DRIVE J 3 .11 Speed Enable
o su | —4 50 KAS
° @ :&J& j s Jo"
) 6
s LI NRE L)“; i
: 8 v
(Phoenix, ~—— 1 I
I 5.08 mm) 25A -l =
(F) Fuse H
!
T [Fom] [T 1 +24 Vdo
I i
i =
. 1l
x iHo u AXIS 1) L 7 2> e Drive Enable
8 | Ho v DRIVE d 3 i = Speed Enable
5 H d 4 H
E o—H@ w . | 5 >1i {BRZ Kae
1 - - d 6 T OK
H ) ol
i N | P
1 @ L1 (Phoenix, =8 H i
25A - L
! 5.08 mm) (F) Fuse 1
i H
N 1
GND
F. H10/17

DDS system with a PS-25B4 main power supply.

—

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307

=355 -



Diagram for general connection to mains

WARNING. When using an isolating fransformer, the secondary must be
connected in star and its middle point must be connected to GNI.
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2% 400-
X 400-460 Vac i q g L
A
; CONTACTOR
|
|
|

Note. Observe that having the main key - S1 closed, although
the power contactor - KM1 is open, the internal auxiliary power
supply remains connected through its connector X3 to feed the

control circuits of the drive.

+= 3

Lz

T0 THE POWER CONNECTOR
PS-25B4 POWER SUPPLY
3x 400-460 Vac

F. H10/18
DDS system with a PS-25B4 main power supply. Diagram for general connection to mains.

Diagram of the maneuver

Important. The relay - KA3 uses delayed deactivation (t seconds) maintaining the DRIVE ENABLE
control signal active for a few seconds to maintain motor torque while the vertical axis holding brake
is enabled. See parameter GP9 in the 'man_dds_soft.pdf’ manual.
I+24 Vdc
. 1
X- KA1 KM1 KA1
A\ 7
- 7%
/+
7 2\ K2/
ON e KMT TN TN T N
ENABLE\ | ENABLE | |ENABLE\ | ENABLE
EMERE.H
sTop ZN %FZ
reen| Re
PS-25B4 orF ?7
FAGOR SYSTEM OK “KA2 ]
AUTOMATION 1 PIC SYSTEM
| i
LNL FHERG, e
-KM1C ] -KA3 ] LONTROL
DDS RIVE | Delay off -KA7| -KA4|  -KAS| -KA6 Isee GP9)
- ENABLES | 't second
HARDWARE KA1 Hj ENABLES 1 secont's Eﬁ Eﬁ Eﬁ Eﬁ
EMERGENCY LINE ENDI ON  OFF to SPEED ENABLES
Ref.2307 Note. CNC EMERG. will always be assigned to 11/01 of the PLC with an 8055/55i CNC. With an 8070
' CNC, it may be assigned to any 1/0 of the PLC. The contacts associated with relays - KA2, - KA3,
- KA4, - KA5, - KA6 and - KA7 are shown in F. H10/17 and the contactor - KM1 in fig. F. H10/18.
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F. H10/19

DDS system with a PS-25B4 main power supply. Diagram of the maneuver.



10.13 Diagrams with a XPS Main Power Supply

8 — 10 mm? (XPS-25)
i i 50 mm? (XPS-65)
i +24 Vdc
g | f
& R L L L L L L L i i im -
© H
o 1 ON +24 Vdc
-5 .
52 2) 02|
83 1) 1. Error Reset
E¢ T I
e XPS g L 5 [ Gnd System Speed Enable
n H = (Only in XPS) d 6 it
L ~— >
8 ; POWER d JovTEm K2
88y L1o———j{o Ll SUPPLY 7 L) Sy
£3T Power (Phoenix
s d o L2 i o L2— ] i
5388 ] DC Bus 5.08 mm) H
ey L3 O L3— LA .@ : +24 Vdc*
- Mo < - '
BN e N[ BB @
§ n 17y Bus 1 E] ;
(9] = T T
28 L1 L z o &) [ 3
SdyL2 Lo ——12 (Phoenix, i
>o© 1 L0 5.08 mm) 1 J~
2% ; : i L
53&F I — - e S - Chassis
[T plsipuiots (N puloiops | Aeepuloiopuloiopuloiepaleiepaleiepeleiepeleiepelobe 1 124 Vdo
L
L 1 = SPD @ @ 1 KA3)—\
- 1 SPINDLE 13 !
¢ o 1lsu DRIVE R 7 ~2°Ti 16nd Drive Enable
S H oV by fy : Z 1 Speed Enable
9 : 4 : ~4 %l DRS KA7
a A J ‘u :
= i o w @ % ? 1 S ey }OK
{ ot
1 7 |
! Drive Module 8 - _—3 =2 :
I of greater power (Phoenix, cen e
i next to the [ 5.08 mm) (ZF? :use - I =
i Power Supply. 1
L — - o e -
] 1 +24 Vdc
1 AXD @ !
] X 1 ! Gnd
1 -+ AXIS 1 ] L 2 T n Drive Enable
-+ i DRIVE 1 : 3 1 Speed Enable
H 4 [ KA4
Y
co i s
= o v q 6
s R E=
= o w 8 T8
1 (Phoenix, ~—— 1.
i D | ] so8mm) 28A. 1+
. !
b e L e N NS
I 1 +24 Vdc
1 AXD @!
r L Y 1 I Gnd
L = AXIS 1 ) J_—z')o\_|—| n Drive Enable
- . DRIVE J 3 T Speed Enable
o ou | ———24 %l DRY KAS
+ . J 1 3
g H oV - & - & ) L S orq fox
{ %-7
= o—U—i—@ w Tr h‘ s d 7 [ |
H T —8 [
| (Phoenix el o+
- ’ 25A -
] @ I ] 5.08mm)  (F) Fuse 1 =
i !
+24 Vdc
|
= 1 @
x o—H ] Drive Enable
g d Speed Enable
H {
= H d E DR.Z KA6
1 | OK
- d
! 8 L) J; H; } i
: — s
! @ L1 (Phoenix, 2‘? ,} '
1 5.08 mm)  (F)Fuse 1=
1 1
Kot o o o o -
GND
F. H10/20

DDS system with a XPS main power supply.
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Diagram for general connection to mains

EARLY OPEN
CONTALT see fig.a
K1

EARLY OPEN
LCONTACT
K2

K1. Auxiliary early open contact
Examples:

- Auxiliary contact HI11-P1/P3E 06181
to switches and breakers P1-.../E, .../
y P3-...[E, ...IEA, from Moeller.

K2. Auxiliary early open contact
Examples:

NZM1, 2 or 3 from Moeller.

to feed the control circuits of the d

F. H10/21

LONNELTOR
2x 400-460 Vac

- Auxiliary contact GAX11 10EA of the GA series
of switches and breakers, Lovato Electric.

Japplicable
EA..., ...I[EZ

- Auxiliary contact HIV in automatic switches

rive.

[2o0———1—=

¥%7{¢:|7KM7

B
L+t
T
[

AT
R KT

|
|
|
|
|
|
L MAIN SWITCH
£

I
|

[ ‘ -

g — o] |
4ey——Tp=r : ; o
=30 2 — 1z K43 -KA3
Sse S — i L] @ \ 3 OFF DELAY
Iy A~ \ ] R \ " CONTACT
=, ramsTousERsEs 1 Y | |

POWER MAINS - %77 i [ if applicable } | GNO
MECHANICAL DIFFERENTIAL L £ MAN FILTER DIA-A i —
MAIN SWITCH BREAKER : s BREAKER
Lo VAV K2
TOTHEX3 L1 [ \ \ \ EARLY

OPEN
CONTACT

- T\ T

LONTACTOR Y EARLY
MECHANICAL OPEN
CONTACT
- kM1
3 12 U ? CONTACTOR
T0 THE POWER CONNECTOR
3X 400-460 Vac GND

Note. Observe that having the main key - S1 closed, although the power contactor - KM1 is
open, the internal auxiliary power supply of the XPS remains connected through its connector X3

DDS system with a XPS main power supply. Diagram for general connection to mains.

Diagram of the maneuver

Important. The relay - KA3 uses delayed deactivation for contactor - KM1 (t seconds) in order to be able
to keep it closed long enough to return to mains the excess energy generated while braking the motor.
Make sure that the delay t programmed at relay - KA3 is slightly longer than the braking time until the
motor comes to full stop. See also parameter GP9 in the 'man_dds_soft.pdf’ manual.

+24 Vdc Note. See also auxiliary early open
EMERGENCY I contacts K1 and K2 in the previous
figure.
KA1 K43 HA1
%\ A OFF DELAY KA27
CONTALT
KAz KA2
ON =2\ KA2
fi ca” -
sTop OFF &/ CONTACT EkfLE E%[LE Erit’yfaftf EI@HSE
| v | OFF 2
XPS K1 Green| Red
SYSTEM OK EARLY
-KA2C T opew
ITPLL | SYSTEM | conmact
SPEED
CNC EMERG | ENABLE | ~KMTL] Jela off
O1PLL ]’%55 I ¢ coronds -BRK
EMABLES -KA7|  -KA4| -KA5| -KA6 ggf/;l‘gm
KAT e EE EE EE EE ~see GP9-
EMERGENCY LINE g | ON  OFF to SPEED ENABLES

Note. CNC EMERG. will always be assigned to 11/01 of the PLC with an 8055/55i CNC. With an 8070 CNC, it
may be assigned to any 1/0 of the PLC. The contacts associated with relays - KA2, - KA3, - KA4, - KA5, - KAG
and - KA7 are shown in fig. F. H10/20 and the contactor - KM1 in fig. F. H10/21.

F. H10/22

DDS system with a XPS main power supply. Diagram of the maneuver.



10.14 Diagrams with an RPS Main Power Supply

Line voltage
3x 400-460 Vac
48...62 Hz

L3 L2 L1
m () R

Note.
R S T, classic nomenclature
L1 L2 L3, current nomenclature

IMPORTANT. It is ABSOLUTELY NECESSARY to short-circuit pins NS1
and NS2 externally with a wire of at least 1 mm? section for
the RPS to work.

3x1 mm?

ilo| [o] |®
iT1 T2| |[T3|

i RPS CHOKE

o] o] [®
Hut Juz |us)

to PLC, CNC

or control panel Jumper with 1 mm?

section cable

3x 400-460 Vac

Line voltage
48...62 Hz

F. H10/23

T ©
RPS
POWER POWER
BUS
SUPPLY PR
e I
INTERNAL
S BUS

Drive module
of greater power

power supply

next to the @ C—

L+
=0D3
L-
=03

+24 Vde

— ) ALWAYS
® /*?JJ T msTauL
1 :;‘ - (Phoenix E 1Lr:isde|gneion ON
; z NS2 5.08mm) 11+ j
$rili Error Reset

N.O. (Normally Open)
auxiliary contact
associated with

the relay - KA3

1) L a2 % pwmEnable KA3,2
J 5 [ System Speed Enable
6 T
[ A —r KAQV
! (Phoenix, = +24 Vdo
] d +24Vd
4" 5.08 mm) 1 c
1
@ _ . +24 Vdc
1 1 ‘)O_L Chassis
2 1 oV
3 51 1
(Phoenix, T J‘
5.08 mm) @
eyl 1 +24 Vdo
®@ (x2) ¥ kA3
1
URES 2 °Ti 1 6nd Drive Enable
q 3 ! Speed Enable KA7
| 4 [
| — 2%t DR.S
) L 2 ot oK
I
8 | [ 7 3,1
= 5 T
ix =
(Phoenix, 55A T

5.08mm) (£) Fuse

1 +24 Vdc
AXD *x 02
X 1
/& AXIS 1oy Lz 2eTi 16nd Drive Enable
L %% DRIVE « A ) ] 3 -2t Speed Enable KA4
H - - Y 4 [H
g o Hou SIS R e a o
= } S { 6 +
g | o w AR I 7 i
v =8 3]
LI (Phoenix, ——— P
(%) — 508mm) 254 = L
N +24 Vdc
AXD
= Y 1
i AN AXIS ] L 2 =T Drive Enable
= = DRIVE . 3 21 Speed Enable KAS
© o—'— o u : ] 4 el DR.Y
o | 1 k1 & A & ] (] L OK
g IRy ol ) 6 ]
= C o w ) 7 !
i
i
1
p————| ] S— L.
/—\1 —— — +24 Vdc
L £ AXD
- o—ﬁi - z @ 1
o | S u AXIS 1y L 2y foend Drive Enable
o | } Qv DRIVE d —3 3. Speed Enable KAG
o H { 4 i
H] O—L—FS w | T—— 5>t DRZ
A3 I P R s = < o
\J, \J ! +
] 701
(3 — o1 =i
[ (Phoenix, ——— (4l
5.08 mm) 25A - -
(F) Fuse
. — — = Gnd

Note 1. The auxiliary contact KA3,2 associated with relay - KA3 appears in the diagrams of the
next page. Note 2. An 'SPD 3.250’ spindle drive must always be installed next to an RPS-80
power supply.

DDS system with RPS main power supply.
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Diagram for general connection to mains

PE PE
EARLY OPEN EARLY OPEN
}%WTAL’T see fig.a ,%JNWT
o 8§ I e S
fss 4 s — — h
S 3y I — T 1] @ <
e§s ) T S o B 1 7
& —T " ITAMUST 0 USE FUSES =T 1 i
POWER MAINS e . T romae |
- - ! |
MECHANICAL DIFFERENTIAL £ N MAIN FILTER xA-x 1 2% w[ +24 3
MAIN SWITCH BREAKER - - 1
iy T )
™ TOTHEXT 3 KA37
K1. Auxiliary early open contact comecTor 3 2 mz PRy wum
3 LONTACT
Examples: & PWMENABL[
- Auxiliary contact GAX11 10EA A R
of the GA series of switches and 5 kMt 7 i gAm
; S CONTACTOR L ‘,
breakers, Lovato Electric. oz 3 o %i - ‘H %ﬁ'}m
. S -a1
- Auxiliary contact HI11-P1/P3E s DA %
. . m |1z B
061813 applicable to switches and Lo g
INOUCTANCE —
breakers P1'/E, /EA, ...IEZ y CHOKE RPS-x F;j\ﬁ\ AW FARLY
P3-.../E, .../EA, from Moeller. 1 s | O
K2. Auxiliary early open contact 1 R -1
Examples: 70 THE 1 POWER COMNECTOR
3x 400-460 Vac GND

- Auxiliary contact HIV in automatic
switches NZM 1, 2 or 3 from Moeller.

Note. Observe that having the main switch - S1 closed, although the power contactor - KM1 is open, the
internal auxiliary power supply remains connected to the unit through its connector X1 to feed the
control circuits of the drive.

F. H10/24

DDS system with a RPS main power supply. Diagram for general connection to mains.

Diagram of the maneuver

Important. The relay - KA3 acts simultaneously upon contact KA3,1 to excite the coil of contactor -
KM1 and upon the auxiliary contact KA3,2 (see previous figure) associated with the PWN ENABLE
(pin 4 of X6) of the RPS power supply. Make sure that the time «t» used to program the off-delay of
relay - KA3 associated with contacts KA3,1 and KA3,2 is greater than the braking time (full stop) to

permit returning all the excess energy to mains while braking.
Note. See also auxiliary

early open contacts K1 and

T+24 Vdc
K2 in the previous figure.

Kar\ ka3 KA1

' K21\ Kkazz |/
Ve KAZ I
L T

?71
=
=
~
-
=
=i
~
S—
=
=
~
En—
=
1=
~

OFF &/

ON OFF
Green Red

-KAZ2C ]
SYSTEM
SPEED
ENABLE

-KM1 ]

DELAY OFF
1 seconds -BRK

-KA3 ] BRAKE

CONTROL
ORIVE KA7| kM4 -Kas| kA6
-KA1 ENABLES see GPY)
[see GPY)

EMERGENCY LINE ol N OFF
Note. CNC EMERG. will always be assigned to 11/01 of the PLC with an 8055/55i CNC. With an 8070

CNC, it may be assigned to any I/0 of the PLC. The contacts associated with relays - KA2, - KA3, - KA4,
- KA5, - KA6 and - KA7 are shown in fig. F. H10/23 and the contactor - KM1 in fig. F. H10/24.

10 SPEEL ENABLES

F. H10/25

DDS system with RPS main power supply. Diagram of the maneuver.



10.15 ACD/SCD Compact System Diagrams, SERCOS Il Connection

COMPACT
DRIVE +24 Vdc
o MODULE
= !
Q E”EE L o—'—!»@R SCD 1.15 24V oN
> Sog L2 H oS ® ® @ KA3
- o] 9 = +24 Vdc
3 Exs 13 C ST = i
o ¥ L 3 2T 1OND ERRORRESE?—‘
- ) 4 0 DRIVE ENABLE
+ § @ J 5 1 SPEED ENABLE ™
: Ber to il | oy | o
— SdN L1 Lo(=2 d — 8 5,1 . oK
o 289 2 Lo(m \ 9
N 5 & 2? Lj (Phoemx i 10 )w‘k
N L 508mm) L [ l
LI) = -~ ! CHASSIS
© N -
> T C ]
—
o
X © COMPACT
o DRIVE
TN _— & . MODULE
g L
. = 82 1 SCD 1.15
~ © £3%
g Egi L1 o—"—!»@R @ +24 Vdc
S o 259 L2 —He s @ KA3 24 Vdo
N> 55% 13 ST 100
%) o< C Do-L3
.. { 2 |
o S | [ e ERRORRESET’T
© =} @ ) 4 oL DRIVE ENABLE
= O § Y 5 o SPEED ENABLE
(0] o J 6
SE syt ——— e e
2o i bo—Hth o i o
T 3 = 10
- - =% A 1
- - CHASSIS
i
\ED FAGOR CNC i
. Olout |
L !
—_ - 1
!
COMPACT :
DRIVE H
MODULE a4 e
g SCD 1.15
u)>
82 . +24 Vde ON
o 3L
o 258 (Z) & +24 Vdc
= 559 ] ; '5%:} KAS
xR OuT IN | £ 3 ~°Tj 16nd ErroBReseé ;—‘
e ) _4 5,1} DriveEnable ]
o @ @ ] 5 ! Speed Enable
- 8 o= ] 6 " . KA4
+ 82, Lol I e
~ £ 11 ; L1 | ~8 oy
g %§3 0 ik L2 10 L Ii_é_);f‘kg.
e} 5 &,“’5 i - (Phoenix, L 1
Q < 1 i 5.08 mm) [ l
i i =
(:) - ey [p— - - Chassis
o T ! !
> !
<9 COMPACT !
N DRIVE !
o MODULE
5N ¢ Lo + SCD1.15
~ g; B ‘
52 £8E u ‘ S U +24V DC
2
S E?xfg L2 :ﬁs L2 (@) 2 +24 Vide
o s L3 - L3 out| IN 1 13 1 ;l
S, ] —5=
) qc_) :o: @ ! L 3 D i Gnd Error Reset S’T FAGOR
% =} j 4 Drive Enable AUTOMATION
= 8 § @ ) 5 ! Speed Enable
T d 6
S £ By fo——flel s —1
£ ; L { — 8 1
= 258 o e 0] 5 [ i e —
O3 5&% i (Phoenix. |- ; 1
H = 508mm) L [
!_ ..... dma— - I Cha;sis DDS
| =\ - e HARDWARE
i i
= E@ our FAGOR CNC :
Ref.2307
Notes. Compact modules do not have the System_Speed_Enable signals.
In this diagram, in spite of having SERCOS Il interface, electrical signals are used to activate the enables. '_

F. H10/26
Compact DDS system with SCD drives and SERCOS Il connection.
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Diagram for general connection to mains

Line voltage: 200 (1 - 10 %) Vac - 240 (1 + 10 %) Vac
Line frequency: 48 Hz ... 62 Hz

WARNING. When using an isolating fransformer, the secondary must be
connected in star and its middle point must be connected to GNI.

O —— I e
as - F1 |
S 1 S — 1 |
S8 G — [] -~ :
EpNIN R U -
=ms N A A ST TO uSE Fusts Y 1 |
POWER MAINS 4 H-— E if applicable | !
- 51 -ar ! |
MECHANICAL DIFFERENTIAL + - MAIN FILTER 42A-A
MAIN SWITCH BREAKER - :
(S] | =
WX |g| o +
CONNECTOR (;ul L1 }
ALD/SCD COMPACT (K| 12 !
ORIVES — |& 3
N N N
A e e
} LONTACTOR
|
|
|
|
3 |z |1
b
@ T s R
T0 THE POWER CONNECTOR
ACO/SCD COMPALT DRIVES
3x 200-240 Vac

Line voltage: 400 (1 - 10 %) Vac - 460 (1 + 10 %) Vac
Line frequency: 48 Hz ... 62 Hz

WARNING. When using an isolating fransformer, the secondary must be
connected in star and its middle point must be connected to GND.

S PE -~ e
QU = F1 }
SN 11 bl B e |
= ~, |
<39 3 | =f3 [] @ S ;
SHE N | ! L
A AT T0 UsE Fuses Y , \ !
POWER MAINS < an, ’ } if applicable i !
-5t - ! !
MECHANICAL DIFFERENTIAL < = MAIN FILTER 42A-A
MAIN SWITCH BREAKER = ‘
S | =
OTHEX g Fo—n .
LONNECTOR ;T L1
ACD/SCO COMPACT || 12
[ORIVES N

CONTACTOR

v

l 13 |z |1

O T s R
70 THE POWER COMNECTOR
ACD/SCD COMPACT DRIVES

5 400-460 Vac

Note. Observe that having the main key -S1 closed, although the power contactor - KM1 is
open, the internal 24 Vdc auxiliary power supply of the unit remains connected through its
connector X1 to feed the control circuits of the drive.

F. H10/27

ACD/SCD compact drive, SERCOS Il. Diagram for general connection to mains.



Diagram of the maneuver

T+24 Vdc

KM1 KM1

] KA3 KA3 7

KM1

ON OFF
Green,  Red
Uﬂf (Y’[JFF
) Mt . ~BRK ]
i s ETaL
! see GP9 see GP9
-KA4L_ ] -KA6 [ ]
-KA1
EMERGENCY LINE gD l ON OFF 70 SPEELD ENABLES
Important.

The relay - KA3 uses delayed deactivation (t seconds) maintaining the DRIVE ENABLE
control signal active for a few seconds to maintain motor torque while the vertical axis
holding brake is enabled. See parameter GP9 in the 'man_dds_soft.pdf’ manual.

Note.

CNC EMERG. will always be assigned to 11/01 of the PLC with an 8055/55i CNC. With an 8070
CNC, it may be assigned to any I/0 of the PLC. The contacts associated with relays - KA3, - KA4
and - KA6 are shown in fig. F. H10/26 and the contactor - KM1 in fig. F. H10/27.

F. H10/28

Compact DDS system. ACD/SCD, SERCOS II. Diagram of the maneuver.
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10.16 ACD/SCD Compact System Diagrams, CAN Connection

................................................. 1
1
1
COMPACT ]
DRIVE i
MODULE 1 +24 Vdc
g SCD 1.15 i
8 :
0> i
§$£ 1 +24 Vdc ON
288 & e 12 x2)!
ey H Wl
1 0 559 15 Z:Et s 1 8 1 1) KA3 e
] el d 2 |
i <= y L 3 i Gnd Error Resﬂ
o : 4 1 Drive Enable KA4
g ] 5 : I Speed Enable
) 6
| 1
S 8 |
g,%% oled 900 o
342 (Phoenix, 10 Le
508mm) L ! l
oy Uy ———— ! Chéssis
.............................. 1
1
COMPACT 1
DRIVE !
MODULE i
o SCD 1.15 i
. i
§$£ 1 1 +24 Vde
oo I
59;2 3 :ﬁs 3 02) @i A3 +24 Vdo
35 - — D= © = g 1 H
= eF i TEREREEREY (2) [ 2 ﬁ+]—}: K —
1 -0 q L 3 ] Error Reset
i ) 4 1 Drive Enable
§ i == — J 5 : i Speed Enable
S3 N + ey T : hhg H EDR'Z KA6
I U o2 ——L1 < s OK
989 L2 o1 —L2 10 L=} 2 ot .
£ x o HE Ph iX, e
JN < | = (5.5):;':’1) l il I ‘L
I e e ————— ! Chassis
T I At .;
1
I ° ° I
i 23z FAGOR CNC !
i §33 :
e e e o o o
Notes. Compact modules do not have the System_Speed_Enable signals.
In this diagram, in spite of having CAN interface, electrical signals are used to activate the enables.

F. H10/29

Compact DDS system with SCD drives and CAN connection.
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Diagram for general connection to mains

WARNING. When using an isolating fransformer, the secondary must be
connected in star and its middle point must be connected fo GNI.

MAIN FILTER 42A-A

s Fl—
$3 L1 o -~ e
£3% PR = —T 11
S8w 3 s -B— -1 >~
&y L —UJ )
SR N 0 L — AV ‘
| IT A MUST TO USE FUSES | T . I
POWER MAINS H— ! if applicable i
-5t - | 1
MECHANICAL DIFFERENTIAL + =
MAIN SWITCH BREAKER -
S
TOTHEX  |g| =
CONNECTOR || 11
ACD/SCD COMPACT S 12
ORVES &

Note. Observe that having the main key - S1 closed, although

CONTALTOR

s

J} 13 |z |1

[e] o [e]

© T S R

10.

the power contactor - KM1 is open, the internal 24 Vdc 70 THE POWER CONNELTOR
auxiliary power supply of the unit remains connected through ACLYSCDO COMPALT ORIVES
its connector X1 to feed the control circuits of the drive.
F. H10/30
ACD/SCD compact drive, CAN. Diagram for general connection to mains.
Diagram of the maneuver
I+24 Vdc
X+
3\ X- K1 kM1 KM1
/+
7-
™ KA3 KA3 7
ON = kM1
EMERG.
STopP
T N N
IRX ON | OFF | eWiBIE\ | \EWABLE
0K Green|  Red X Z
oFF =/
ORZ
0K
11PLC DELAY OFF
| M1 KA -BRK ]
CNC EMERL. ORwe BRAKE
LT e 679 ey
-KA4 1 -KA6 ]
-KA1
EMERGENCY LINE - GND l ON OFF T0 SPEED ENABLES

Important. The relay KA3 uses delayed deactivation (t seconds) maintaining the DRIVE ENABLE
control signal active for a few seconds to maintain motor torque while the vertical axis holding brake
is enabled. See parameter GP9 in the 'man_dds_soft.pdf’ manual.

Note. CNC EMERG. will always be assigned to 11/01 of the PLC with an 8055/55i CNC. With an 8070
CNC, it may be assigned to any 1/0 of the PLC. The contacts associated with relays - KA3, - KA4 and
- KAG are shown in fig. F. H10/29 and the contactor - KM1 in fig. F. H10/30.

F. H10/31

Compact DDS system. ACD/SCD, CAN. Diagram of the maneuver.
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10.17 AXD/SCD Mixed System Diagrams, SERCOS Il Connection

10 mm? (XPS-25)
50 mm? (XPS-65)
= +24Vde  +24Vdc
i
|
i ON
— 1
1 0 ™ ®(>‘é i XPS _ ;_r i Error Reset ‘ KA2
3 L1 o— L1 H
e i REGENERATIVE I 52 T 160d  system Speed Enable
g8y 2o i -6 5]
23 P POWER SUPPLY C_ 7. ESYSTEM
55% 13 1 Power s 1 OK
U8 DC Bus =
i A LA i +24 Vde
§ 1 @ Internal - !
By Lo i o
S 0 2 1 (x) [T e
2% L o—h L2 — T
5&¢ -] =k l
; RN N P N Chassis
i i
i QXD (x2) i KA3
1501
: i S)R(‘l“le @1 16nd Drive Enable
=+ . = + 1 3 2, = Speed Enable
1 - - R DRX
3 g o xD | ] ? ? L 2 | oK
[ HS Vv — So-——
Soer ® i
e e =
i ouT IN o
25A -
1 (F) Fuse 1 =
1
N =t N Sty N ettt |
= 1
1 51 i
5 L 2 3 1Gnd Drive Enable
5 3 i Speed Enable
4 |
= =D DR.Z
' |
:‘& - & — =t EOK
L1 ¥ ¥ 7ot
RSt AN
25A -1
outz | ) Fuse i 1
i Gnd +24 Vdc
o L i oN
8 L
02 @ ! KA3
g8y U i
SSo L2 2 [l
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_._._._._._._._._._._._._._._.I Chassis
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! 3] FAGOR CNC i
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FAGOR F. H10/32
AUTOMATION Mixed DDS system with AXD/SCD drives and SERCOS Il connection.

DDS
HARDWARE

Ref.2307
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10.18 AXD/SCD diagrams of a mixed system, CAN connection

1 10 mm? (XPS-25)
I CHOKE xPs-x 50 mm? (XPS-65)
|
e e et ;
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a0 Lo SEY oo 4 3,1 : Drive Enable
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] 1 EDR.S
22 1 OK
o3 N L
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2o o L1
0% 9 L2 l
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AUTOMATION
F. H10/33
Mixed DDS system with AXD/SCD drives and CAN connection.
Ref.2307
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Diagram of the maneuver

Important.

- KA3 is a relay for a delayed
deactivation of contactor

- KM1 (t seconds) in order to
be able to keep it closed long
enough to return to mains
(with XPS power supply) the
excess energy generated
while braking the motor.

Make sure that the delay “t
seconds” programmed at
relay - KA3 is slightly longer
than the braking time of the
application.

The delay disconnection time
“t seconds” to be programmed
atrelay - KA3 must be greater
than the total amount of time
required to brake the motor to
a full stop.

See parameter GP9 in the
'man_dds_soft.pdf’ manual.

I+Z4 Vdc
X I I |
Yoo KA1\ K3 KA1
= 7
7 ,
N K2\ Kkaz[ KAz
EMERG, OFF =/
STOP
XPS !
SYSTEM 0K 1 o | o
SYN/] T Green| Red
RS 0K -KAZ2 ) -KMIC ]
P | SYSTEM | SPEED
o— SPEED | ENABLES BRK
ENABLE DELAY
CNC EMERG, BRAKE
01PLL \ -KA3 M1 OFF CONTROL
ORIVE | 1 seconds see GP9
ENABLES
-KA1 HF see GP9
EMERGENCY LINE lENg ON  OFF BRAKE LINE

Note. CNC EMERG. will always be assigned to [1/01 of the PLC with an 8055/55i CNC. With an
8070 CNC, it may be assigned to any I/O of the PLC. The contacts associated with relays - KA2
and - KA3 are shown in fig. F. H10/32 and fig. F. H10/33.

F. H10/34

Mixed DDS system with AXD/SCD drives, SERCOS II/CAN. Diagram of the maneuver.



O O O Connection diagrams

10.19 Holding Brake Connection Diagram

FXM synchronous motor

s P
e IRl
E': § i; s T
N o =
= N .
=R - 10
YR~ .
MECHANICAL MAIN SWITCH bR ac
230 Vac g~
M =
4 — | R«
r — 2
MOTOR FXM L= SS
- s 24 Vac § =
I = o o
W
: ]
| .
I
| ovie| @7
| PROTELTIVE
L _BRiKE_ _____ FARTH
F. H10/35
Holding brake of an FXM synchronous servomotor. Connection diagram.
FKM synchronous motor
s
W o IR/
= ¥ ﬁ; s z//
S8 3 1
= SN o//
S )‘/
m s 400 Vac STABILIZFD
- Y 24 Vdc
MECHANICAL MAIN SWITCH = | POWER SUPPLY
> >
~+
o
MOTOR FKM BR PE
PROTECTIVE
EARTH
FAGOR
AUTOMATION

DDS
HARDWARE
Important note. ALWAYS, power the holding brake with a power supply that provides a continuous,
stabilized voltage of 24 Vdc. To ensure safe operation in the event of large temperature variations,
the coil must be powered with stabilized direct current.
Ref.2307

F. H10/36
Holding brake of an FKM synchronous servomotor. Connection diagram.
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10.20 On-the-fly Start/Delta Connection switching on FM7 Spindles, E03|HS3 Series

REMOTE I/O

POWER SUPPLY DRIVE SPD
FAGOR FAGOR
MPC-4xN,
Uo
< Vo
‘;. wo
o
3 = MPC-4xN,
<
PR . . MRC-4xN,
Xgo STAR connection DELTA connection U/UA VIV | WIW1
os8 u vooow PR R -KmHﬁ -KM2
: g U w N Delta Star
RRo° { MPC-4xN,
LoRg V1 M
N0 s>
dXwoy 3~ It ~ -
o< XN
<X<gq V2 XIURYV2 Z/W2 | /
FyxX /
B u2 W2
j',i) 3 Q20 MPC-4xN, MPC-4xN,
BExE U1 w1
OUTPUT 24 Vdc
v * 24 V (of the FAGOR power voltage)
4l
CHASSIS B * WARNING. Never connect an external K3/K2L¢
A auxiliary power supp!y and a FAGOR power Ka
supply at the same time. A1 K1
- KA1 D3  -KA2 D4
Flywheel diode A2 Flywheel diode
1N4934 1N4934 oV
*ov (of the FAGOR power voltage) i
ov
° ) 51 (Power supeiy] || DIGTAL ouTPUT 24V
[ g
O ** g
O S
[ H o Auxiliary relays - KA3, - KA4. e.g. RP821024
O O Ooog \_} E 010 Flywheel diodes D3, D4. e.g. 1N4934
O f
o [} O o g H o1 Al A1
| | - D3 D4
| O 0oog 3 = H -KA4[A2 - KA3[A2 oV
e A e K1
o A s ] Q( — 24V
I | ooog g . /_I
ooad Q 0d Q - E Ric K2
00000 O 00 u g
o o = ’ 24V oV
THE STAR/DELTA CANFagor g EXTERNAL @
SWITCH IS MANAGED INTERFACE E AUXILIARY
BY THE PLC PROGRAM s POWER SUPPLY
AT THE 8070 CNC

outage, the 24 Vdc are ensured to brake the motor under control preventing it from braking by inertia.

f WARNING. If you decide to install an external auxiliary power supply, make sure that in case of a power
Ignoring this warning may cause personal injury.

matching the ones used in the PLC.

Notes. The 1/0 selected in the figure have been chosen arbitrarily. In general any Ixx and Oxx may be used always

It is very common to choose |1 and O1 for the external emergency. Therefore, we suggest not to use them for this
application. Ifthey are going to be used, make sure that they have not been setto be used as emergency input and output.

Important warnings

1. Either an external auxiliary power supply or a FAGOR power supply may be used to supply the 24 Vdc.
Never connect both at the same time !

2. To brake the motor in a controlled way during a power failure, make sure that 24 Vdc will be supplied to
contactors - KM1 and - KM2 and relays - KA3 and - KA4. This situation is ensured if you have installed a
FAGOR power supply next to an SPD modular drive. If you have installed an external auxiliary 24 Vdc power
supply, you must make sure that this condition is ensured.

3. When using a compact SCD drive to govern a spindle motor, you must necessarily install an external auxiliary
power supply to provide the 24 Vdc. These compact drives do not have an output 24 Vdc connector.

- KM1 contactor: Iy, 31y (&)

Sizing of -KM1 and - KM2 power contactors

- KM2 contactor: |, 5(1/{3) Iy (&X)
Note. See these currents in 6. SELECTION, of the FM7/FM9 motor manual.

Sizing of motor power cables

MPC- 4xN, 2 N,: section supporting | (&)
MPC-4xN, = N,: section supporting Iy (A)
Note. See the necessary cable section according to table of the 8. INSTALLATION of the FM7/FM9 motor manual.

F. H10/37

Diagram of on-the-fly Y/D (start/delta) connection switching for FM7-0J0-0000-E03|HS3 motors.




DIMENSIONS

When designing and building the electrical cabinet, it is crucial to consider
the necessary space to include the main modules that will make up the
DDS system, auxiliary modules and other elements such as cables and
connectors.

° INFORMATION. Be aware that the room required for the top and bottom
l connectors of the units may even be up to 50 mm.

NOTE. The user can also get 3D CAD drawing of the units from
FAGOR's corporate website, http://www.fagorautomation.com. Go to the
DOWNLOADS tab and select the «CAD drawings» option of the TYPE
OF DOCUMENTS droplist in the FILTERS column.

FAGOR

AUTOMATION

DDS
HARDWARE

Ref.2307
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11.1 Main Power Supplies

PS-25B4
Dimensions in mm. 1in = 25.4 mm
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FAGOR
AUTOMATION
o R35
=~
DDS I :
HARDWARE L
~ b o
I =
V
Ref.2307 _ H// R65
Note. Bear also in mind the cables
F. H11/1

PS-25B4, non-regenerative main Power Supply. Dimensions.
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PS-65A | PS-33-L

Dimensions in mm. 1in = 25.4 mm
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il | 0
FAGOR
AUTOMATION
LN
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; { DDS
o~ HARDWARE
NE
{
| Ref.2307
Note. Bear also in mind the cables

F. H11/2
PS-65A | PS-33-L, non-regenerative main Power Supplies. Dimensions.
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XPS-25

Dimensions in mm. 1in = 25.4 mm
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F. H11/3

347

By Boa pog > o9

Note. Bear also in mind the cables

XPS-25, regenerative main Power Supply. Dimensions.
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XPS-65

Dimensions in mm. 1in = 25.4 mm
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Note. Bear also in mind the cables
F. H11/4

XPS-65, regenerative main Power Supply. Dimensions.
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RPS-20

Dimensions in mm. 1in = 25.4 mm
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Note. Bear also in mind the cables

RPS-20, Regenerative regulated main Power Supply. Dimensions.



RPS-45

Dimensions in mm. 1in = 25.4 mm
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Note. Bear also in mind the cables

RPS-45, Regenerative regulated main Power Supply. Dimensions.
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RPS-75

Dimensions in mm. 1 in = 25.4 mm
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Note. Bear also in mind the cables
I F.H11/7

RPS-75, Regenerative regulated main Power Supply. Dimensions.
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RPS-80

Dimensions in mm. 1 in = 25.4 mm

418

gg%} oo T OO000000
)
S - pooo
EBm| =)
EEone mlim].
[ =)
s0mn ===
[E[m[in] T T 1
i [k
D | B olo®
MO I (IO o
[~ HEOO g om
N mEE 3|
B800
HBUOE
o MO
linfnd [
HESD B0
Q@ ©)
® ®

§ R35
i

W)
/ yRB.S

|

389

347

[T,

Note. Bear also in mind the cables

RPS-80, Regenerative regulated main Power Supply. Dimensions.
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11.2 Auxiliary Power Supply

APS-24
Dimensions in mm. 1in = 25.4 mm
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Note. Bear also in mind the cables

F. H11/9

APS-24, Auxiliary Power Supply. Dimensions.
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11.3 Modular Drives
AXD/SPD/MMC 1.08, AXD/SPD/MMC 1.15

Dimensions in mm. 1in = 25.4 mm
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Ref.2307
Note. Bear also in mind the cables
F. H11/10

AXD/SPD/MMC 1.08 | 1.15, Modular Drives. Dimensions.
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AXD/SPD/MMC 1.25

Dimensions in mm. 1in = 25.4 mm
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Note. Bear also in mind the cables

F. H11/11

AXD/SPD/MMC 1.25, Modular Drives. Dimensions.
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AXD/SPD/MMC 1.35

Dimensions in mm. 1 in = 25.4 mm
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Note. Bear also in mind the cables |

F. H11/12
AXD/SPD/MMC 1.35, Modular Drives. Dimensions.
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AXD/SPD/MMC 2.50, AXD/SPD/MMC 2.75, SPD 2.85

Dimensions in mm. 1in = 25.4 mm
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DIMENSIONS
Modular Drives
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Note. Bear also in mind the cables

F. H11/13

AXD/SPD/MMC 2.50 | 2.75, SPD 2.85, Modular Drives. Dimensiones.
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AXD/SPD/MMC 3.100, AXD/SPD/MMC 3.150

Dimensions in mm. 1in = 25.4 mm
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F. H11/14

Note. Bear also in mind the cables

AXD/SPD/MMC 3.100 | 3.150, Modular Drives. Dimensions.
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AXD/SPD/MMC 3.200, AXD/SPD/MMC 3.250

Dimensions in mm. 1in = 25.4 mm
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Note. Bear also in mind the cables
I F.H11/15

AXD/SPD/MMC 3.200 | 3.250, Modular Drives. Dimensions.
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11.4 Compact Drives
ACD/sCD/CMC 1.08, ACD/SCD/CMC 1.15

Dimensions in mm. 1in = 25.4 mm
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Note. Bear also in mind the cables

F. H11/16

ACD/SCD/CMC 1.08 | 1.15, Compact Drives. Dimensions.
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ACD/sCD/CMC 1.25

Dimensions in mm. 1in = 25.4 mm
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Note. Bear also in mind the cables

F. H11/17

ACD/SCD/CMC 1.25, Compact Drives. Dimensions.
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ACD/SCD/CMC 2.35, ACD/SCD/CMC 2.50, ACD/SCD/CMC 2.75

Dimensions in mm. 1in = 25.4 mm
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Note. Bear also in mind the cables
F. H11/18

ACD/SCD/CMC 2.35 | 2.50 | 2.75, Compact Drives. Dimensions.

=389 -



11.5 Bus Protection Module, BPM

Dimensions in mm. 1in = 25.4 mm
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Bus Protection Module, BPM. Dimensions.
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O O O Dimensions

11.6 Capacitor Module, CM-1.75

Dimensions in mm. 1in =25.4 mm
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F. H11/20
Capacitor Module, CM-1.75. Dimensions.
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11.7 Mains Filters
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F. H11/21

MAINS FILTERS, MAIN FILTER OA-A. Dimensions.
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O O O Dimensions

Y H
| MAIN FILTER 130A-B
900 : i
|| ﬁ ‘? Units mm | in
| H 8 L 440  17.32
HHAMT il R L-1 400 15.74
C - -
w 110 4.33
H 150 | 5.90
b X 414 16.29 1 1
= Y 80 3.15 "
M M10 o o
D M6 Z o
o =
2 o
w =
= =
1 i a
] '
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F. H11/22
MAINS FILTERS, MAIN FILTER 130A-B. Dimensions.
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11.

DIMENSIONS
XPS CHOKES
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11.8 XPS CHOKES
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CHOKE Units A B c D E F G
mm - 105 115 180 8 10 165
XPS$-25 in - 413 452 7.08 0.31 039  6.49
mm 120 85 152 170 9 9 266
XPS$-65-A in 4.72 334 5098 6.69 0.35 035  10.47

F. H11/23

CHOKES. A. XPS-25 CHOKE. B. XPS-65-A CHOKE. Dimensions.



O O O Dimensions
11.9 RPS CHOKES
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CHOKE Units A B c D E F G
mm 380 235 152 170 9 18 271
RPS-75-3 in 1496 925 598 6569 035 070 | 10.66
mm 330 175 136 150 8 15 228
RPS-45 in 1299 = 6.88 535 590 | 0.31 059 897
mm 330 175 136 150 8 15 162
RPS-20 in 1299 = 6.88 535 590 | 0.31 059  6.37
F. H11/24
CHOKES. RPS-75-3 CHOKE, RPS-45 CHOKE and RPS-20 CHOKE. Dimensions.
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11.

DIMENSIONS

External Braking Resistors
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11.10 External Braking Resistors
With external thermostat

ER+TH-43/350 | ER+TH-24/750 | ER+TH-24/1100 | ER+TH-18/1100
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If. length of cables N < o
(with ferrule) 2E 4
THERMO-SWITCH 160 °C £2 = ™
FAST ON 63 mm =2 2==
F. H11/25
External braking resistors with external thermostat. Dimensions.
With internal thermostat
ER+TH-18/1800 | ER+TH-18/2200
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F. H11/26

External braking resistors with internal thermostat. Dimensions.




With external themostat and cooling fan
ER+TH-18/1000+FAN | ER+TH-18/1500+FAN | ER+TH-18/2000+FAN

O O O Dimensions

HHMM% | 2
V*O© e ©Oﬁ4$
| B1 |
B2
s B * = _
1 ] /4 o0
= ? =9 =
T g [
6 — @ Fﬁ@
=g =F o
L3 length of cables /
H2 (with ferrute) B3
With ER+TH- ER+TH- ER+TH- With ER+TH- ER+TH- ER+TH-
external 18/1000 18/1500 18/2000 external 18/1000 18/1500 18/2000
thermostat + FAN + FAN + FAN thermostat + FAN + FAN + FAN
Units mm in  mm in  mm | in Units mm in  mm  in  mm]| in
B1 175 1 6.9 (175 6.9 175 6.9 L1 170 6.7 1 330 1 13.0| 530 | 20.9
B2 165 | 6.5 | 165 6.5 165 6.5 L2 120 4.7 1 280 | 11.0| 500 | 19.7
B3 108 | 4.2 108 4.2 | 108 4.2 L3 250 1 9.8 250 9.8 250 | 9.8
H1 75 29 75 29 75 29 L 198 7.8 358 14.1| 558 | 21.9
H2 154 | 6.0 | 154 6.0 154 | 6.0 @D 65 03|65 0365 03
F. H11/27

External braking resistors with external thermostat and cooling fan. Dimensions.
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O 0O O Dimensions

11.

DIMENSIONS
External Thermostat
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11.11 External Thermostat

Dimensions in mm. 1in = 25.4 mm
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F. H11/28

External thermostat. Dimensions.



SALES VIODELS

This chapter indicates the sales models of all FAGOR products.

It refers to:

Synchronous servomotors | FXM/FKM

Asynchronous motors FM7/FM9
Modular drives AXD/SPD
Compact drives ACD/SCD
MC drives MMC/CMC

PS-25B4, PS-33-L, PS-65, XPS-25, XPS-65,
RPS-80, RPS-75, RPS-45 and RPS-20
Mains filters: MAIN FILTER-UOA-O

Auxiliary Power Supply: APS-24

Capacitor Module: CM-1.75

Bus Protection Module: BPM

External braking Resistors: ER+TH-U/0 and
ER+TH-18/0+ FAN.

CHOKES XPS-25, XPS-65-A

Power supplies

Accessory modules

CHOKES CHOKES RPS-75-3, RPS-45 and RPS-20
'For signal:
SERCOS Il interface (fiber optics)
Cables CAN interface (cable)
For power:
MPC-4x0-0M and MPC-4x0+(2x0)-0M
Connectors On FXM and FKM motors

where it describes the meaning of each field of the sales model of the
product.

At the end of the chapter, it shows an example of how to place an order
for the products of the FAGOR catalog.
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SALES MODELS N

Synchronous Servomotors
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121

Synchronous Servomotors

FKM 0000000

‘ FAGOR SYNCHRONOUS MOTOR SERIES}il

| size 1,2,4,6,8,9

]
]
]
P
I

‘ LENGTH  1,2,3,4,5,6

RATED 20 2000 rev/min 45 4500 rev/min
SPEED 30 3000 rev/imin 50 5000 rev/min
40 4000 rev/min 60 6000 rev/min
WINDING A 400 Vac
F 220 Vac
FEEDBACK TYPE

A3 Multi-turn absolute sinusoidal 1Vpp encoder <1024 ppt- -taper shaft-
A4 Multi-turn absolute sinusoidal 1Vpp encoder -128 ppt-

E3 Sinusoidal 1Vpp encoder -1024 ppt- -taper shaft-

E4 Sinusoidal 1Vpp encoder -128 ppt-

10 TTL incremental encoder -2500 ppt-

FLANGE 0 With keyway -half-key balancing- IP 64
AND 1 Cylindrical -with no keyway- IP 64
SHAFT 2 ghaft with keyway and seal IP 65
3 Keyless shaft with seal IP 65
8 Special configuration with seal IP 65
9 Special configuration IP 64
HOLDING 0 Without holding brake
BRAKE 1 With standard holding brake -24 Vdc-
2 With extra holding brake -24 Vdc-
FAN AND 0 Standard
INERTIA 1 Electro-ventilated
8 Low inertia
9 Low inertia and electro-ventilated
WINDING None|1 Standard
2 Optimized for ACSD-16H
3 Small size

TEMPERATURE None|0 PTC KTY84-130 thermistor
SENSOR 1 RTD Pt1000 thermoresistence
2 PTC 111-K13-140 thermistor

EXTRAS None No

K Special configuration without NRTL mark
U Special configuration with NRTL mark

SPECIFICATION 01...99

Only when it has a special configuration ‘K- or -U-

Note.
Encoders with reference:
- 10, only available on motors with 'F type’ winding.

- E4/A4, only available on motors FKM1 series.
- The FKM96 sales model does not offer the 'with holding brake’ option.

- E3/A3, only available on motors with 'A type’ winding, except FKM1 series.

F. H12/1

Synchronous servomotors, FKM. Denominations.



| MOTOR SERIES
| sizE 1,3,5.7
‘ LENGTH 1,2,3,4,5,6,7,8
RATED 12 1200 30 3000
SPEED 20 2000 40 4000
(rev/min)
WINDING A 400 Vac
F 220 Vac
FEEDBACK
E1 Sinusoidal Sincoder encoder - 1024 ppt -

A1 Absolute multi-turn Sincos encoder - 1024 ppt -
10 Incremental TTL encoder - 2500 ppt -

SHAFT 0 With standard keyway

EXTENSION 1 Keyless

BRAKE 0 Brakeless

OPTION 1 With standard brake - 24 Vdc -
(Neodimyum H type with double torque)

FAN 0 Without fan

OPTION 1 With fan

(only in sizes 5 and 7)

‘ SPECIAL X Special configuration

\
\
‘SPECIFICATION 01..2Z }

Note.

Encoders with reference:

- 10, only available on motors with 'F’ winding.

- E1/A1, only available on motors with 'A” winding.

F. H12/2

Synchronous servomotors, FXM. Denominations.
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Synchronous Servomotors
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12.2 Asynchronous Motors

FM7 - -COOC-E0C]
MOTOR FAGOR M7 }——‘
BASE SPEED single winding
1500 rev/min A
1000 rev/min B RELEASE
500 rev/min [ EO1 series 1
1250 rev/min E E02 series 2
POWER. S1 duty
with A base speed
3.7 kW 037
5.5 kW 055
] 7.5kW 075
9.0 kW 090
11.0 kW 110
15.0 kW 150
n ©» 18.5 kW 185
22.0 kW 220
d -09 30.0 kW 300
o 37.0 kKW 370
[a] = 51.0 kW 510
g ) with B base speed
> 12.0 kW 120
‘n (@] 17.0 kW 170
[ 22.0 kW 220
I'_IIJ (@] 28.0 kW 280 SHAFT
= keyless 0
N ith ke 1
% 3] e vace pecd 25 Pahey bgancng
c 27.0 kW 270
> DEGREE OF VIBRATION
(7] with E base speed B
< 60.0 kW 600 V5 c
V3 D
FEEDBACK
1 Vpp sinusoidal encoder 1024 ppt € MOUNTING
Caxis flange 1
TTL incremental encoder 1024 ppt S foot 3
Magnetic. Standard flange+foot 5
Note 1. The "flange+foot" mount type comes in all sales models except A037,
A055, A075 and A090. Note 2. Sales models A300, A370, B220, B280 and E600
are not available for the E02 series. Note 3. E600 sales models can only have the
C axis option for feedback and V10 vibration degree.
FM7-D[1-S1DO0-J3
MOTOR FAGOR M7
RELEASE
BASE SPEED EO3 series. EO0
option to configure winding connection HS3 series HS
1500 rev/min for a star connection
1000 revimin for a triangle connection
POWER. S1 duty
SHAFT
5.5 kW 055 keyless 0
7.5 kW 075
1.0 kW 110 DEGREE OF VIBRATION
v3 )
FEEDBACK
TTL incremental encoder 1024 ppt }7 —‘ MOUNTING ‘
Magnetic. Standard flange 1
Note 1. The FM7-D055-S1D0-0J0J3 and FM7-D150-S1D0-0J13 sales models will
not be available in the HS3 series.
F. H12/3
Asynchronous motors, FM7. Denominations.
FM9 -] -5 cI-J-J0
LIMITED MOUNTING
No limitation. S rts both
MOTOR FAGOR M9 L horizontal and ::r:zalsmguming NONE
BASE SPEED single winding Only horizontal mounting H
1500 revimin A Only vertical mounting v
1000 revimin B SPEIAL
None
FAG o R "“’h"ﬁ"' St d“'dy Special configuration A ...Z
with A base spee
AUTOMATION e 008 : zgd‘gm :;a;toixtenslon diameter
55 kW 006 C side terminal box
7.5 kW 008 D modified flange diameter *
11.0 kW 01
15.0 kW 015 * E.g. FM9-A015-S5C0-E03-D.
18.5 kW 019 Now @ 230 mm, previously @ 250 mm
22.0 kW 022
30.0 kW 030 RELEASE
37.0kW 037 nmax. upto9000rev/min  EO1
D DS 51.0 kW 051 10 000 rev/min E02
100.0 kW 100 12000 rev/min  E03
130.0 kW 130 15000 rev/min  E04
HARDWARE
15.0 kW 015
18.5 kW 019 SHAFT
22.0 kW 022 Keyless 0
30.0 kW 030 with ke 1
> 37.0 kW 037 haitkey balancing
| 55.0 kW 055
71.0 kW 071 DEGREE OF VIBRATION
Ref.2307 113.0 KW 13 V5 c ‘
FEEDBACK ‘ MOUNTING
1 Vpp sinusoidal encoder, 1024 ppt  C flange 1
Incremental TTL encoder, 1024 ppt  § ‘ flange+foot 5

F. H12/4

Asynchronous motors, FM9. Denominations.
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12.3 Modular Drives

MODULAR AXIS DRIVE, AXD Example. AXD 2.50-50-0-B-L
‘ AXIS DRIVE
SIZE 77 mm (08 | 15| 25 | 35)

1
width (models) 2 117 mm (50 | 75)
3 234 mm (100 | 150)

8] 4] 8
CURRENT (A) 8 AtE
1S1/Imax. 25 [12.5 5
for IGBT switching 35 (175 35
frequencies (fc) 50 325 50
75 |375] 75
at4s khiz 100 | 50 | 100
150 | 75 | 150
INTERFACE A1 Analog I/O
S0 SERCOS-II

Sl SERCOS-II and Analog I/O
SD SERCOS-II and Analog & Digital 81/160
C0 CAN*

RS RS-422/485

ADDITIONAL 0 None. X3 connector non available
FEEDBACK 1 Encoder simulator

2 Direct feedback

3 Gap Control
SPECIAL CAPMOTOR-1

CONFIGURATION B CAPMOTOR-2
C CAPMOTOR-2 and for industrial
environments with graphite **

LINE 400-460 Vac |

VOLTAGE -L 200-240 Vac \

* Sales models with CAN (CO) interface the d. imulation board or the direct
feedback board. In other word, there are no sales models like AXD X.X-C0-1-X or AXD
X.X-C0-2-X.

** Only available on models:
AXD 1.15-S0-2-C | AXD 1.25-S0-2-C | AXD 1.35-S0-2-C.

Note: No AXD model can have a GAP CONTROL board and DIRECT FEEDBACK board at
the same time.

AXD 1.08-C0-0. Modular axis drive, size 1, 8 A, with CAN board, with no additional feedback
board and with motor feedback board CAPMOTOR-1. Line voltage: 400-460 Vac.

AXD 1.08-C0-0-B. Modular axis drive, size 1, 8 A, with CAN board, with no additional
feedback board and with motor feedback board CAPMOTOR-2. Line voltage: 400-460 Vac.

F.

H12/5

Modular drives, AXD. Denominations.

MODULAR SPINDLE DRIVE, SPD Example: SPD 2.50-C0-0-B-MDU

SPINDLE DRIVE

SIZE 1 77 mm (08/15/25/35)
Width (models) 2 117 mm (50/75/85)
3 234 mm (100/150/200/250)
CURRENT (A) for fc =4 kHz for fc = 8 kHz
1S1/Imax. 15 | 105] 13.7 15 | 10.5] 11.6
o 25 | 16.0 20.8 25 | 13.0| 16.9
for IGBT switching 35 | 23.1] 30.0] 35 | 18.0 [ 23.4
frequencies (fc) 50 | 31.0 [ 40. 50 | 27.0| 351
for4kHzand 8kHz [ 75| 42.0] 54.6| 75 | 32.0 | 416
85 | 50.0 65. 85 | 37.0 | 48.1
100 70.0 | 91. 100 | 56.0 | 72.8
150 90.0 [117.| 150 | 70.0| 91.0
200 [121.0 [157. 200 | 97.0[126.1
250 [135.0 [175. 250 [108.0 [140.4
INTERFACE A1 Analog l/O
S0 SERCOS
Sl SERCOS and Analog I/O
C0 CAN
ADDITIONAL 0 None
FEEDBACK BOARD 1 Encoder simulator
2 Direct feedback
MOTOR CAPMOTOR-1
FEEDBACK BOARD B CAPMOTOR-2
DUAL-USE no
-MDU yes

Important note. Sales models with CAN (C0) interface cannot have the encoder simulation
board or the direct feedback board, In other words, there are no sales models like
SPD X.X-C0-1-X or SPD X.X-C0-2-X

Examples.

SPD 1.08-C0-0 Modular spindle drive, size 1, of 8 A, with CAN board, with no additional
feedback board and with motor feedback board CAPMOTOR-1

SPD 1.08-C0-0-B Modular spindle drive, size 1, of 8 A, with CAN board, with no additional
feedback board and with motor feedback board CAPMOTOR-2

F.

H12/6

Modular drives, SPD. Denominations.
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Compact Drives
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12.4 Compact Drives

COMPACT AXIS DRIVE, ACD Example. ACD 1.25-S0.

‘ AXIS COMPACT DRIVE

SIZE 1
width (models)

77 mm (08 | 15 | 25)
2 117 mm (35 | 50)

CURRENT (A) fc=4kHz fc =8 kHz
Irated/Ipeak 08 | 4 8 08 | 4 8
for IGBT switching 15 [ 75| 15 15 [ 75 15

" 2 . 2 .
frequencies (fo) | -§5-14781 521 35178 3

at 418 kHz 50 | 25 | 50] [50 | 20 | 40
INTERFACE A1 Analog I/O
S0 SERCOS-II
Sl SERCOS-Il and Analog I/0
C0 CAN*
ADDITIONAL 0 None. X3 connector non available
FEEDBACK 1 Encoder simulator
2 Direct feedback
3 Gap Control
MOTOR CAPMOTOR-1
FEEDBACK BOARD B CAPMOTOR-2
LINE 400-460 Vac |
VOLTAGE -L 200-240 Vac ‘

* Sales models with CAN (CO0) interface t the d board or the direct
feedback board. In other word, there are no sales models like ACD X.X-C0-1-X-X or ACD
X.X-C0-2-X-X.

Note: No ACD model can have a GAP CONTROL board and DIRECT FEEDBACK board at
the same time.

ACD 1.25-C0-0. Axis compact drive, size 1, peak current 25 A at 4 kHz, with CAN board,
with no additional feedback board and with motor feedback board CAPMOTOR-1. Line
voltage: 400-460 Vac.

ACD 1.25-C0-0-B. Axis compact drive, size 1, peak current 25 A at 4 kHz, with CAN board,
with no additional feedback board and with motor feedback board CAPMOTOR-2. Line
voltage: 400-460 Vac.

ACD 1.25-S0-0-B-L. Axis compact drive, size 1, peak current 25 A at 4 kHz, with SERCOS-II
board, with no additional feedback board and with motor feedback board CAPMOTOR-2.
Line voltage: 200-240 Vac.

F. H12/7

Compact drives, ACD. Denominations.

COMPACT SPINDLE DRIVE, SCD Example: SCD 1.25-C0-0-B-NR-L-MDU

SPINDLE COMPACT DRIVE
. 1 77 mm (08/15/25)
SIZE weidth (models) 2 177 mm (35/50)
CURRENT (A) forfc =4 kHz for fc = 8 kHz
Imax. in any duty [15 [10.6 |
cycle [25[17.5]
J itchi 35 | 28.
;tr)er IGBT's switching 50 1380]
quencies (fc) 7552
at 4|8 kHz -
INTERFACE A1 Analog IIO
S0 SERCOS
Sl SERCOS and Analog I/O
C0 CAN
ADDITIONAL 0 None
FEEDBACK 1 Encoder simulator
2 Direct feedback

MOTOR FEEDBACK  CAPMOTOR-1

BOARD B CAPMOTOR-2

BRAKING Included |

RESISTOR -NR Not included |

LINE 400-460 Vac |

VOLTAGE -L  200-240 Vac |

DUAL-USE No \
-MDU Yes |

Important note. Models with CAN interface (C0) cannot have an encoder simulator board or the
direct feedback board. In other words, there are no sales models like SCD X.X-C0-1-X-X-X-X or
SCD X.X-C0-2-X-X-X-X.

SCD 2.50-C0-0-B-NR Compact spindle drive, size 2, with a max. current of 38 A at 4 kHz with
-CAN- board, with no additional feedback board and with -CAPMOTOR-2- motor feedback board.
It does not include external Ballast resistor. Line voltage: 400-460 Vac.

SCD 2.50-C0-0-B Compact spindle drive, size 2, with a max. current of 38 A at 4 kHz with -CAN-
board, with no additional feedback board and with -CAPMOTOR-2 motor feedback board.
Includes external Ballast resistor. Line voltage: 400-460 Vac.

SCD 1.25-S0-0-B-L Compact spindle drive, size 1, with a max. current of 17.5 A at 4 kHz with

-SERCOS:- board, with no additional feedback board and with -CAPMOTOR-2- motor feedback

board. Includes external Ballast resistor. Line voltage: 200-240 Vac.

F.

H12/8

Compact drives, SCD. Denominations.



O 0O O Sales models

12.5 Positioning Drives

MODULAR POSITIONING DRIVE, MMC Example: MMC 1.25-C0-D2.D1-
MODULAR MOTION CONTROL  (AXIS POSITIONING DRIVE)
SIZE 1 77mm  (08/15/25/35)
Width (mm) 2 117 mm (50/75)
(models) 3 234 mm  (100/150/200)
CURRENT (A) g8l 491
1S1/ Imax. 25[125] 2
for IGBT switching 35|17.5] 35
frequencies 50[25.0| 50
of 4 and 8 kHz 75|375[ 7
100] 50.0[100
150 75.0 [150
200 90.0 |180 "
INTERFACE 00 None
S0 SERCOS @ 3
RS  RS422-485 w >
=
C0 CAN a a
SL2 00 None o o
D1 16180 = C
D2 8I/1160 » <
w 2
SL1 A1 Analog /O - %
D1 161/80 % o
D2 8I/160 o
ADDITIONAL 0 None
FEEDBACK 1 Encoder simulator
FEATURES 2 Direct feedback
SOFTWARE
APPLICATIONS 0 None
ygg[?;ACK none  CAPMOTOR-1
BOARD B  CAPMOTOR-2
Note. SLOT 1 must always carry a card. There are no model with sales references like MMC X.XX-XX-00.XX-X-X.
If the use wants to have 241/240, the selection will be done using reference MMC X.XX-XX-D2.D1-X-X , not
using reference MMC X.XX-XX-D1.D2-X-X which is not available.
Examples.
MMC 1.08-C0-D2.D1-2-0  Modular positioning drive, size 1, 8 A, with CAN board, with 81/160 and 161/80 boards,
with direct feedback board, without soft applications and with CAPMOTOR-1.
MMC 1.08-C0-D2.D1-2-0-B Modular positioning drive, size 1, 8 A, with CAN board, with 81/160 and 161/80 boards,
with direct feedback board, without soft applications and with CAPMOTOR-2.

F. H12/9
Modular positioning drives, MMC. Denominations.

COMPACT POSITIONING DRIVE, CMC Example: CMC 2.50-C0-D2.D1-2-0-]
COMPACT MOTION CONTROL
SIZE
o () 1 77mm (08/15/25)
(models) 2 177mm  (35/50)
ICUtR:/EINT (:‘) with fc = 4 kHz with fc = 8 kHz
rated / lpea 08] 40] 80 08 40] s
for IGBT 15| 75| 15.0 15| 7.5] 15.
switching 25| 125 25.0 25| 95] 19.0]
frequencies 35| 175 35.0 35| 17.5] 35.0 |
of 4 and 8 kHz 50 | 25.0] 50.0 (50 [ 2001 40.0
INTERFACE 00 None
S0 SERCOS
RS RS422-485
CO CAN
00 None
sL2 D1 161/80
D2 81/160
A1 Analog /O

o1 oo FAGOR

AUTOMATION

ADDITIONAL 0 None

FEEDBACK 1 Encoder simulator

FEATURES 2 Direct feedback

SOFTWARE

APPLICATIONS 0 None

MOTOR |

FEEDBACK none CAPMOTOR-1 I DDS

BOARD B CAPMOTOR2 HARDWARE

Note. SLOT 1 must always have a card. There are no models like CMC X.XX-XX-00.XX-X-X. If the user wants to have
241/240, the selection must be done according to the reference CMC X.XX-XX-D2.D1-X-X and not according to the
reference CMC X.XX-XX-D1.D2-X-X that is not available.

Examples.

CMC 2.50-C0-D2.D1-2-0 Compact positioning drive, size 2, with a peak current of 50 A (4 kHz), with CAN board, with Ref 2307
81/160 and 161/80 boards, with direct feedback, without soft applications and with CAPMOTOR-1. B

CMC 2.50-C0-D2.D1-2-0-B Compact positioning drive, size 2, with a peak current of 50 A (4 kHz), with CAN board, with
81/160 and 161/80, with direct feedback, without soft applications and with CAPMOTOR-2.

F. H12/10
Compact positioning drives, CMC. Denominations.
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12.6 Power Supplies

NON-REGENERATIVE Example: PS-33-L
MAIN POWER SUPPLIES, PS
POWER SUPPLY
OUTPUT POWER
(power, rated current) 33  (33kW, 120 A)
65A (65 kW, 120 A)
LINE VOLTAGE 400-460 Vac
-L  200-240 Vac

NON-REGENERATIVE MAIN POWER SUPPLIES WITH  Example: PS-25B4-
AUXILIARY POWER SUPPLY INTEGRATED 24 V, PS —_— T

POWER SUPPLY Line voltage: 400-460 Vac

OUTPUT POWER

(power, rated current) 25B4 (25 kW, 45 A)
with auxiliary power supply 24 Vdc | 10 A

SPECIAL standard
CONFIGURATION C for industrial

environments
with graphite

F. H12/11

Non-regenerative main power supplies, PS. Denominations.

REGENERATIVE Example: XPS-25
MAIN POWER SUPPLIES, XPS

X-CIRCUIT POWER SUPPLY (line voltage: 400-460 Vac)

OUTPUT POWER 25 (25 kW, 45 A)
(power, rated current) 65 (65 kW, 120 A)
F. H12/12

Regenerative main power supplies, XPS. Denominations.

REGENERATIVE BOOST Example: RPS-20-C
MAIN POWER SUPPLIES, RPS T

REGENERATIVE POWER SUPPLY (line voltage: 400-460 Vac)

80 (80/104 kW, 128/166.5 A)
OUTPUT POWER
(power S1/56-40%, 75 (75/97 kW, 120/156 A)
current 1S1/1S6-40%) 45 (45/59 kW, 72/95 A)
20 (20/26 kW, 32/41.6 A)

SPECIAL standard
CONFIGURATION C for industrial environments with graphite *

* only available on RPS-20 model

F. H12/13

Regenerative regulated main power supplies, RPS. Denominations.



12.7 Auxiliary Units

ACCESSORY MODULES Example: MAIN FILTER 130A-A
‘FAGORMNNSHUER MAIN FILTER }AJ
MAX. CURRENT (A) 42 42A-A
75 T75A-A
130 130A-A (with terminals)
130A-B (with flying leads)
180 180A-A
\ AUXILIARY POWER SUPPLY (24 Vdc) APS-24 ‘ 1 2 -
‘CAPACWORMODULE (7.38 mF) CM-1.75 \ 0w o»
| =
c
BUS PROTECTION MODULE BPM g =)
o
EXTERNAL RESISTOR (43 Q, 300 W) ER+TH-43/350 = O
WITH EXTERNAL THERMOSTAT (24 ©, 650 W)  ER+TH-24/750 n X
(Resistance, RMS power) (24,950 W) ER+TH-24/950 Wz
(180,950 W)  ER+TH-18/1100 ff,
EXTERNAL RESISTOR
WITH INTERNAL THERMOSTAT (18, 1300 W) ER+TH-18/1800
(Resistance, RMS power) (18 Q, 2000 W)  ER+TH-18/2200
FNﬁTEEFL*NN/QLTTESR'fAT()O'SBDX\#TA'LD (18 ©, 2000 W)  ER+TH-18/1000+FAN
COOLING FAN (18 Q, 3000 W) ER+TH-18/1500+FAN
(Resistance, RMS power) (18 Q, 4000 W) ER+TH-18/2000+FAN
F. H12/14
Accessory modules. Denominations.
INDUCTANCES Example: CHOKE XPS-25
CHOKE INDUCTIVE FILTER
FOR REGENERATIVE POWER SUPPLIES
XPS-25 CHOKE XPS-25
XPS-65 CHOKE XPS-65-A
RPS-80 CHOKE RPS-75-3
RPS-75 CHOKE RPS-75-3
RPS-45 CHOKE RPS-45
RPS-20 CHOKE RPS-20
F. H12/15
CHOKE for regenerative main power supplies. Denominations.
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12.8 Cables

POWER CABLES

Example: MPC- 4x10+(2x1)-5M

’ MOTOR POWER CABLE

}7

] WIRES x SECTION (mm?)

—

’ WIRES x SECTION (mm?) (only with holding brake) }7

’ LENGTH (m) 5,7,10, 12, 15 ... 100 }

F. H12/16

Power cables, MPC-4x... Denominations.

SIGNAL CABLES

Example: SEC-HD - 20

‘ SEC-HD SIGNAL SIMULATOREXTENSION CABLE -HIGHT DENSITY

‘ LENGTH (m) 1, 3,5, 10, 15, 20, 25, 30, 35.

TT

Example: EEC-SP - 20

‘ EEC-SP ENCODER EXTENSION CABLE -SHIELDED PAIR

‘ LENGTH(m) 3,5,6,7,8,9,10, 11, 12,15, 20, 25, 30, 35, 40, 45, 50, 60

TT

Example: EEC-FM7 - 20

| EEC-FM7

ENCODER EXTENSION CABLE -FAGORMOTOR 7

"

‘ LENGTH (m) 05,10, 15, 20, 25

Example: EEC-FM7S - 20

‘ EEC-FM7S ENCODER EXTENSION CABLE -FAGOR MOTOR 7 SHIELD

‘ LENGTH (m)

03, 05, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60

i

Example: EEC-FM7CS - 20

‘ EEC-FM7CS ENCODER EXTENSION CABLE -FAGOR MOTOR 7 EJE C SHIELD J

‘ LENGTH (m) 05, 10, 15, 20, 25, 30, 35, 40, 45, 50

5

F. H12/17

Signal cables. Denominations.

FIBER OPTIC LINES

(Polymer core)

Example: SFO-2

‘ SFO SERCOS FIBER OPTIC

‘ LENGTH (m) 1,2,3,5,7,10, 12

i=

FIBER OPTIC LINES

(Polymer core)

Example: SFO-FLEX-15

‘ SFO -FLEX SERCOS FIBER OPTIC - FLEX

‘ LENGTH (m) 10, 15, 20, 25, 30, 35, 40

IL

FIBER OPTIC LINES

(Glass core)

Example: SFO-V-FLEX-60

‘ SFO -V-FLEX SERCOS FIBER OPTIC - V -FLEX

‘ LENGTH (m) 40, 50, 60, 75, 100

=

F. H12/18

SERCOS Il interface cables. Denominations.



CAN CABLE Example: CAN CABLE - 5M

CAN CABLE
5M, 10M, 15M, 20M, 25M, 30M, 35M, 40M,
LENGTH (m) 45M, 50M, 75M, 100M, 150M
F. H12/19

CAN interface cables. Denominations.

FXM MOTOR CONNECTORS Example: MC 23
FXM POWER CONNECTOR AMC Angled
MC  Vertical
MAX. CURRENT 23 23A
46 46 A
80 80 A
‘ ENCODER FEEDBACK CONNECTOR (12 pins) ’7 EOC 12
FKM MOTOR CONNECTORS Example: MC 61/6
‘ FKM POWER CONNECTOR MC  Vertical
MAX. CURRENT 20/6 20A
306 30A
61/6 61A
\ ENCODER FEEDBACK CONNECTOR (12 pins) }7 EOC 12
F. H12/20

Connectors for synchronous servomotors. Denominations.

—
o

Cables
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12.9 Order Example

POS CODE DESCRIPTION QUAN. UNIT COST DISC. NET COST
Encoder cable flexible for FXM and FKM motors.

230 04080023 EEC-SP-20 m. cable 1
Encoder cable flexible for FXM and FKM motors.

240 04040502 MPC-4X1.5-15M cable 1
Motor power cable

250 04040353 MPC-4X1.5+(2X1)-20M cable 1
Motor power cable

260 84070021 PS-25 B4 power supply 1
25kw. 45amp. Non-regenerative power supply with 24 Vdc auxiliary
power supply.

270 84010787 AXD 2.50-50-2-B drive 2
S0A. Sercos digital driver. Direct feedback.

280 04600070 MAIN FILTER 42A filter 1
42 Amp. main filter

290 82090071 GOP-1140-5 (Linear Encoder) 1

300 02402303 EC-3A-C1 (Cable) 1

310 02400215 XC-C2-15-D (Cable) 1

320 82590123 SP-2500-C5 (Rot.Encoder) 1

330 02405120 XC-C4-20-D (Cable) 1

340 82590118 SP-1024-C5 (Rot.Encoder) 1

350 02405125 XC-C4-25-D (Cable) 1

Total quotation

F. H12/21

Order example.



12.10 Unit Identification

Each electronic unit is identified by its characteristics plate. It indicates the
sales model and its main technical characteristics.

NOTE. The user must make sure that the sales models indicated on the
packing list of the order match those supplied by each unit on its
characteristics plate before making any connection to avoid any possible
shipping errors.

Fagor Automation =,
$.Coop. (Spain) FAGORa c E )

MODEL: Date:2015-01

) IHHIIIIIIIIIIIIH|I|III|III||I\|
108002!]1501 0679
//h

F MOT MSC VEC4|GB RS CAP2POT VAR SER CLS
DEOQOZUHIA 00A 28B 25 00A 218 41B 36A 228

SALES MODELS
Unit Identification

Fagor Automation $.Coop.
S e ot D (€
MODEL: AXD 2.50-S0-0-B D)
INPUT:  456-800V D.C \
GUTPUT: 3X0-460V A.C. 23.5A 0-550 Hz

F. H12/22
Unit identification plates. A. Version label, B. Characteristics plate.

The versions plate shows the hardware and software versions of the
equipment. For example, the IGBT board mounted in this module has
version 28B (IGB); the software version is 08.09 (SOF).

These two plates fully identify the unit and must be referred to when
repairing or replacing these units. They make it easier to solve
compatibility conflicts between different versions.

The drive is also labeled on its package:

FAGOR a ( ( &
Fagor Automation S.Coop. (Made in Spain)

MODEL: AXD 260-5008 7

VERS: soF 1ot MSC VECH 108 RS CAR2 POT VAR SER CLS
08.00 02.07 41A 00A 285 28A 00A 21B 418 18A 228

REFERENCE: 84010785

I!I Il LT

SERIAL:  108002015010679

||| HII IR T FAGOR

AUTOMATION

F. H12/23
Packaging label of the drive.
DDS
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COMPATIBILITY

13

Originally, the drives and power supplies were designed for a line voltage
of 380 Vac (50/60 Hz). They all have been now redesigned to work with
line voltage ranging between 400-460 Vac (50/60 Hz).

13.1  Mains Voltage

Their identification comes on the label that each of these module has.

380 Vac 400-460 Vac

] A Tagor Automation 8.Co
o Fagor Automation, o e £k
- S.Coop. (Spain) 20500 Arrasal te um-.dx agon
& SPAIN
a MODEL PS-25 MODEL PS-25 B4
a INPUT 3x380 Vac 50/60Hz INPUT 3x400-460 Vac 50-60 Hz
3
& OUTPUT | 600 Vdc 45a OUTPUT | 565-650 Vdc 45A

Fagor Automation, """ "'“"'"‘“’" s c =

S.Coop. (Spain) 20500 Ax rasal t llondx' agén

SPAIN
(7]
g MODEL AXD 1.15-Al1-1 MODEL AXD 1.15-A1-1 @
o

6 INPUT 600-800 Vvdc INPUT 456-800 Vdc

OUTPUT | 3x380 Vac 7A 0-800H=z OUTPUT | 3x0-460 Vac 7.5A 0-550 Hz

Module identification labels. Range of operating line voltages.

The catalog will later include the compact ACD/SCD...-L drives and
modular AXD...-L drives that can also be connected to the mains with line
voltages ranging from 200-240 Vac and with frequencies between 50/60
Hz.

13.2 Compatibility

The elements ready for mains voltage between 400-460 Vac:
B Drive (version MSC 12A and later).
B Auxiliary power supply APS-24 (version PF 05A and later).

® Capacitor module CM-60 (version 01A and later) or CM-1.60 (version
[CAP 00A] [VAR 02A] and later) replacing the previous one.

B Mains filters = EMK = or = MAIN FILTER = compatible with all power
supplies PS, XPS and RPS.

The elements ready for mains voltage between 380 Vac:
B Drive (version MSC 11A and older).
B Auxiliary power supply APS-24 (version PF 04A and older).

® Capacitor module CM-60 (version 00A and later) or CM-1.60 (version
[CAP 00A] [VAR 02A] and later) replacing the previous one.

B Mains filters - POWER-PRO - are not compatible with power supplies
PS-0A, PS-25B0, XPS and RPS.
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Module Replacement

Replacing 380 Vac module with a new 460 Vac module involves:

B Drive MSC 12A or later.

B Auxiliary power supply APS-24 PF 05A and later.

m  Capacitor module CM-1.60 (version [CAP 00A] [VAR 02A] and later).

NOTE. It may be incorporated into any DDS system regardless of its
power supply.

B Power supply PS-UJA.

NOTE. A PS-O power supply is required if the system includes an
element that must work at a mains voltage of 380 Vac like an “MSC
11A” drive or an APS-24 “PF 04A” power supply or a capacitor module
CM-60 “00A”. A PS-O is a PS-UA. A factory limited to work at 380 Vac.
It will admit a mains voltage limited to 380 Vac.

NOTE. If the system includes only “MSC 12A” drives, there is no
compatibility problem. It will admit a mains voltage between 380 and 460
Vac.

B Power supply PS-25B0.

NOTE. A PS-25B3 power supply is required to work at 380 Vac if the
system includes an element that must work at a mains voltage of 380
Vac like an “MSC 11A” drive or a capacitor module CM-60 “00A”.

B Compact drives.

NOTE. The compact drives (version MSC 05A and later) are designed to
also run at 380-460 Vac; a PS-25B4 power supply must be installed;
they have no compatibility problems with previous equipment.

VECON Board

The compatibility between this board and the software versions is:

Version of the VECON board Software version
VEC 03A and older 03.07 to 03.23

03.24 and later
VEC 04A and later 04.08 and later

NOTE. It is not possible to regulate with direct feedback when using a
drive with software versions 04.0 and 05.0 and an asynchronous motor
FM?7. It is possible with versions 06.00 and later.

VECON-2 Board

This board replaces the VECON board expanding the capacity of the flash
memory and increasing the operating speed of the flash memory and of
the RAM memory.

Version of the VECON-2 hoard Software version

05.08 and later
VEC 01A and later 06.01 and later

NOTE. Software versions 04.00 and 05.0 of the drive have the same
features. Their only difference consists in that they are supported by
different hardware platforms because they have only VECON and
VECON-2 boards respectively.

NOTE. It is possible but not recommended to have the same machine
with several units where one controls its mDotor with a 04.0J version and
hardware with VECON another one that controls its motor with a 05.0
version and hardware with VECON-2 and a third one that control its

motor with 06.00 version and hardware with VECON-2.




13.6

13.7

13.8

13.9

13.10

13.11

VECON-3 Board
This board replaces the VECON-2 board.

Version of the VECON-3 board Software version
VEC 01A and later 06.18 and later

NOTE. It is possible but not recommended to have the same machine
with several units where one controls its motor with a 04.0 version and
hardware with VECON another one that controls its motor with a 05.0
version and hardware with VECON-2 and a third one that controls its
motor with 06.18 version or later and VECON-3 hardware.

VECON-4 Board
This board replaces the VECON-3 board.

Version of the VECON-4 board Software version

VEC 00A 06.26 and later
08.05 and later

VEC 10A and later 08.10 and later

NOTE. It is possible but not recommended to have the same machine
with several units where one controls its motor with a 05.0J version and
hardware with VECON-2 another one that controls its motor with a 06.18
version and hardware VECON-3 and a third one that controls its motor
with 08.05 version and hardware VECON-4 hardware.

Boot for VECON-2

The boot of version v.06.02 and later of the WinDDSSetup allow loading
the software versions on VECON-2 boards (version VEC2 02A).

NOTE. The boot of previous WinDDSSetup versions is incompatible with
board versions VEC2 02A.

Boot for VECON-3

The boot of version 06.18 and older of the WinDDSSetup allow loading
the software versions on VECON-3 boards (version VEC3 01A).

NOTE. The boot of previous WinDDSSetup versions is incompatible with
board versions VEC3 01A.

Boot for VECON-4

The boot of versions 06.26 and 08.05 and older of the WinDDSSetup
allow loading the software versions on VECON-4 boards (version VEC4
01A).

NOTE. The boot of previous WinDDSSetup versions is incompatible with
board versions VEC4 01A.

SERCOS Card (16 MBd)

This card will not be compatible with software versions older than 06.05.

With software versions 06.05 and later, this new board may be used to
exchange data between the CNC and the drives that make up the
SERCOS ring at 2, 4, 8 and 16 MBd.

NOTE. Therefore, in order to select a baudrate higher than 4 MBd, the
drive must have this SERCOS board and software version v.06.05 or
newer.

INFORMATION.
Drives having this board or older ones may be added to the SERCOS
ring. However, all the drives must set with the same transmission speed.

|

N
=

COMPATIBILITY
VECON-3 Board
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O O O Compatibility

13.12 CAN Board

Although this board was already recognized on FAGOR drives since
software version 07.00], now when using a FAGOR drive that has a CAN
communication board, always install software version 08.00.

|

INFORMATION. Remember that all the modules (CNC included) must be
set with the same transmission speed.

NOTE. A SERCOS board and a CAN board cannot be installed in the
1 3 same drive at the same time; i.e. the communications interface must be
- either SERCOS or CAN, but not both at the same time.
> T
5 8 NOTE. Drives with software versions 07.000 and 08.000 may be installed
[ g indistinctively in the same CAN field bus.
<3
= 13.13 CAPMOTOR-x Boards
o
Software Interface Motor feedback board
Up to 06.17 SERCOS CAPMOTOR-1
06.18 and later 'SERCOS ' CAPMOTOR-1, CAPMOTOR-2
07.00 'CAN ' CAPMOTOR-1, CAPMOTOR-2
08.01 to 08.04 CAN CAPMOTOR-1, CAPMOTOR-2
08.05 and later SERCOS/CAN CAPMOTOR-2
|
INFORMATION.
Remember that the CAPMOTOR-1 board has been discontinued.
Note that a CAPMOTOR-2, as opposed to CAPMOTOR-1, can process
the signals coming from a serial motor feedback with SSI protocol or
ENDAT (with incremental A and B signals, necessarily). However, it
cannot process signals coming from resolver feedback, which can be
processed by CAPMOTOR-1.
I ———
MANDATORY. Never install a CAPMOTOR-2 motor feedback board with
a resolver as motor feedback. This combination is incompatible.
See chapter 12 that describes how to know whether the drive has a
CAPMOTOR-1 or a CAPMOTOR-2 motor feedback board.
13.14 VECON-x Boards
Software | Interface VECON-x board
Up to 06.01 SERCOS VECON
06.01 upto 06.17 | SERCOS VECON-2, VECON-3
06.18 up to 06.25  SERCOS VECON-2, VECON-3
06.26 VECON-2, VECON-3,
and later SERCOS VECON-4 (vers.00A)
Eﬁﬁﬂooﬁ 07.00 CAN VECON-2, VECON-3
08.01 to 08.04 CAN VECON-2, VECON-3
VECON-2, VECON-3,
. 08.05 to 08.09 | SERCOS/CAN VECON-4 (vers.00A)
| 08.10 VECON-2, VECON-3,
HAF!%?I?ARE and later SERCOSICAN VECON-4 (vers.00A and later)

INFORMATION.
Remember that the VECON-2 board has been discontinued.
Ref.2307
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13.15 Feedback Type and CAPMOTOR-2 Board

Feedback device type Motor feedback board
Resolver CAPMOTOR-1
Stegmann™encéder CAPMOTOR-1, CAPMOTOR-2
Encoder with square signals U, Vand W | CAPMOTOR-1, CAPMOTOR-2
Encoder with C and D signals CAPMOTOR-1, CAPMOTOR-2
EnDat with incremental A and B signals  CAPMOTOR-2

SSI CAPMOTOR-2

N
=

|
INFORMATION.
Remember that the CAPMOTOR-1 board has been discontinued.

13.16 Recognizing RPS Power Supplies

From drive software version 06.09 on, it recognizes the identifier of RPS
regenerative regulated power supplies and their parameters may be set.

COMPATIBILITY

Feedback Type and CAPMOTOR-2 Board

NOTE. WinDDSSetup versions older than 06.09 are incompatible with
RPS power supplies.

13.17 APS-24 Auxiliary Power Supply with PS, XPS or RPS

APS-24 XPS/RPS power supplies
Version PF 23A or older Incompatible
Newer than version PF 23A Compatible

APS-24 PS power supplies
All PF versions Compatible

13.18 Power Supplies Compatible with FM9 Motors

Motor models PS XPS RPS
FM9-B055-C5CO-E01-A Incompatible = Incompatible RPS-75
FM9-B071-C5CO-E01 Incompatible = Incompatible RPS-80

13.19 AXD...- L Drives at 200-240 Vac

With the drive software version 09.10, the AXD...-L drives at 200-240 Vac
can be recognized (see ’- L in its sales reference) and then set.

NOTE. Install WinDDSSetup version 09.10 or higher to perform a
parameter setting of these drives.

13.20 ACD/SCD...- L Drives at 200-240 Vac
FAGOR

With the drive software version 09.05, the ACD/SCD...-L drives at 200- AUTOMATION
240 Vac can be recognized (see - L' in its sales reference) and then set.

NOTE. Install WinDDSSetup version 09.04 or higher to perform a
parameter setting of these drives.
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13.21 AXD/ACD Drive GAP CTRL Board

NOTE. No AXD/ACD model can have a GAP CONTROL board and
DIRECT FEEDBACK board at the same time.

The installed GAP CONTROL card is recognized with AXD/ACD drive
software version 09.10 and later. See the appearance of the digit *3- in
the = additional feedback - field of the sales reference.

E.g. AXD 0O0.0-0-3-0-0, ACD 0.0-0-3-0-0.

The 8060/8070 CNC version must be 06.20.13 or greater.

1 3 [ NOTE. All drive parameters used for gap control (read GAP CTRL) are
- written from the CNC (homogenized parameters). Therefore, the user
E 5 does not have to set any parameters in the drive. See setting of the
5‘ 2 GAP CTRL in the CNC manual.
E
g © 13.22 Transfer of «*.mot» Files. Motor Table
8 (<D Transferring any (*.mot) motor file (AKA motor table) whose version is
© higher than 02.01 requires having a software version 08.09 or higher
5 installed at the drive.
)
(&) NOTE. Drive software versions older than 08.09 are NOT compatible
< with motor table version 02.02 or higher.
z
Software version Motor table version
Up to 08.08 included 02.01
08.09 02.02
08.10 02.03
08.11 02.04
08.12 02.05
08.13 02.06
08.14 02.07
08.16 02.08
08.17108.18 ] 08.19 02.09
08.20 02.10
09.01 02.11
09.03 ] 09.04 | 09.05 & 09.10 02.12
09.111]09.12 02.13, 02.14, 02.15
09.14 02.16, 02.17, 02.18
FAGOR
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