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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent damage
to property. The notices referring to your personal safety are highlighted in the manual by a safety alert symbol, notices
referring only to property damage have no safety alert symbol. These notices shown below are graded according to
the degree of danger.

/\ DANGER

indicates that death or severe personal injury will result if proper precautions are not taken.

/\ WARNING

indicates that death or severe personal injury may result if proper precautions are not taken.

/\ CAUTION

indicates that minor personal injury can result if proper precautions are not taken.

NOTICE

indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will be
used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to property
damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

/\ WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended or
approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and maintenance
are required to ensure that the products operate safely and without any problems. The permissible ambient
conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication may
be trademarks whose use by third parties for their own purposes could violate the rights of the owner.
Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software described.
Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the information in this
publication is reviewed regularly and any necessary corrections are included in subsequent editions.

Siemens AG A5E44751209B AF Copyright © Siemens AG 2018 - 2021.
Digital Industries (® 08/2021 Subject to change All rights reserved
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Fundamental safety instructions 1

1.1 General safety instructions

/\ WARNING

Electric shock and danger to life due to other energy sources

Touching live components can result in death or severe injury.
* Only work on electrical devices when you are qualified for this job.
¢ Always observe the country-specific safety rules.

Generally, the following steps apply when establishing safety:
1. Prepare for disconnection. Notify all those who will be affected by the procedure.

2. Isolate the drive system from the power supply and take measures to prevent it being
switched back on again.

3. Wait until the discharge time specified on the warning labels has elapsed.

4. Check that there is no voltage between any of the power connections, and between any of
the power connections and the protective conductor connection.

5. Check whether the existing auxiliary supply circuits are de-energized.
6. Ensure that the motors cannot move.

7. ldentify all other dangerous energy sources, e.g. compressed air, hydraulic systems, or
water. Switch the energy sources to a safe state.

8. Check that the correct drive system is completely locked.

After you have completed the work, restore the operational readiness in the inverse sequence.

/\ WARNING

Risk of electric shock and fire from supply networks with an excessively high impedance

Excessively low short-circuit currents can lead to the protective devices not tripping or tripping
too late, and thus causing electric shock or a fire.

* In the case of a conductor-conductor or conductor-ground short-circuit, ensure that the
short-circuit current at the point where the converter is connected to the line supply at least
meets the minimum requirements for the response of the protective device used.

* You must use an additional residual-current device (RCD) if a conductor-ground short circuit
does not reach the short-circuit current required for the protective device to respond. The
required short-circuit current can be too low, especially for TT supply systems.
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/\ WARNING

Risk of electric shock and fire from supply networks with an excessively low impedance

Excessively high short-circuit currents can lead to the protective devices not being able to

interrupt these short-circuit currents and being destroyed, and thus causing electric shock or a

fire.

¢ Ensure that the prospective short-circuit current at the line terminal of the converter does
not exceed the breaking capacity (SCCR or Icc) of the protective device used.

/\ WARNING

Electric shock if there is no ground connection

For missing or incorrectly implemented protective conductor connection for devices with
protection class |, high voltages can be present at open, exposed parts, which when touched,
can result in death or severe injury.

¢ Ground the device in compliance with the applicable regulations.

/\ WARNING

Electric shock due to connection to an unsuitable power supply

When equipment is connected to an unsuitable power supply, exposed components may carry
a hazardous voltage. Contact with hazardous voltage can result in severe injury or death.

¢ Only use power supplies that provide SELV (Safety Extra Low Voltage) or PELV- (Protective
Extra Low Voltage) output voltages for all connections and terminals of the electronics
modules.

/\ WARNING

Electric shock due to equipment damage

Improper handling may cause damage to equipment. For damaged devices, hazardous

voltages can be present at the enclosure or at exposed components; if touched, this can result

in death or severe injury.

¢ Ensure compliance with the limit values specified in the technical data during transport,
storage and operation.

* Do not use any damaged devices.
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1.1 General safety instructions

/\ WARNING

Electric shock due to unconnected cable shield

Hazardous touch voltages can occur through capacitive cross-coupling due to unconnected
cable shields.

¢ Asaminimum, connect cable shields and the conductors of power cables that are not used
(e.g. brake cores) at one end at the grounded housing potential.

/\ WARNING

Arcing when a plug connection is opened during operation

Opening a plug connection when a system is operation can result in arcing that may cause
serious injury or death.

¢ Only open plug connections when the equipment is in a voltage-free state, unless it has
been explicitly stated that they can be opened in operation.

/\ WARNING

Electric shock due to residual charges in power components

Because of the capacitors, a hazardous voltage is present for up to 5 minutes after the power
supply has been switched off. Contact with live parts can result in death or serious injury.

¢ Wait for 5 minutes before you check that the unit really is in a no-voltage condition and start
work.

NOTICE

Damage to equipment due to unsuitable tightening tools.

Unsuitable tightening tools or fastening methods can damage the screws of the equipment.
e Be sure to only use screwdrivers which exactly match the heads of the screws.
¢ Tighten the screws with the torque specified in the technical documentation.

¢ Useatorque wrench oramechanical precision nut runner with a dynamic torque sensor and
speed limitation system.

NOTICE

Property damage due to loose power connections

Insufficient tightening torques or vibration can result in loose power connections. This can
result in damage due to fire, device defects or malfunctions.

* Tighten all power connections to the prescribed torque.

e Check all power connections at regular intervals, particularly after equipment has been
transported.
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/\ WARNING

Spread of fire from built-in devices

In the event of fire outbreak, the enclosures of built-in devices cannot prevent the escape of
fire and smoke. This can result in serious personal injury or property damage.

e Install built-in units in a suitable metal cabinet in such a way that personnel are protected
against fire and smoke, or take other appropriate measures to protect personnel.

¢ Ensure that smoke can only escape via controlled and monitored paths.

/\ WARNING

Active implant malfunctions due to electromagnetic fields

Converters generate electromagnetic fields (EMF) in operation. Electromagnetic fields may
interfere with active implants, e.g. pacemakers. People with active implants in the immediate
vicinity of an converter are at risk.

¢ As the operator of an EMF-emitting installation, assess the individual risks of persons with
active implants.

¢ Observe the data on EMF emission provided in the product documentation.

/\ WARNING

Unexpected movement of machines caused by radio devices or mobile phones

Using radio devices or mobile telephones in the immediate vicinity of the components can
result in equipment malfunction. Malfunctions may impair the functional safety of machines
and can therefore put people in danger or lead to property damage.

* Therefore, if you move closer than 20 cm to the components, be sure to switch off radio
devices or mobile telephones.

e Use the "SIEMENS Industry Online Support app" only on equipment that has already been
switched off.

NOTICE

Damage to motor insulation due to excessive voltages

When operated on systems with grounded line conductor or in the event of a ground fault in
the IT system, the motor insulation can be damaged by the higher voltage to ground. If you use
motors that have insulation that is not designed for operation with grounded line conductors,
you must perform the following measures:

e |T system: Use a ground fault monitor and eliminate the fault as quickly as possible.

e TN or TT systems with grounded line conductor: Use an isolating transformer on the line
side.

SINAMICS G120X converter
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/\ WARNING

Fire due to inadequate ventilation clearances

Inadequate ventilation clearances can cause overheating of components with subsequent fire
and smoke. This can cause severe injury or even death. This can also result in increased
downtime and reduced service lives for devices/systems.

e Ensure compliance with the specified minimum clearance as ventilation clearance for the
respective component.

NOTICE

Overheating due to inadmissible mounting position

The device may overheat and therefore be damaged if mounted in an inadmissible position.
¢ Only operate the device in admissible mounting positions.

/\ WARNING

Unrecognized dangers due to missing or illegible warning labels

Dangers might not be recognized if warning labels are missing or illegible. Unrecognized
dangers may cause accidents resulting in serious injury or death.

¢ Check that the warning labels are complete based on the documentation.

e Attach any missing warning labels to the components, where necessary in the national
language.

¢ Replace illegible warning labels.

NOTICE

Device damage caused by incorrect voltagel/insulation tests

Incorrect voltagel/insulation tests can damage the device.

» Before carrying out a voltagelinsulation check of the system/machine, disconnect the
devices as all converters and motors have been subject to a high voltage test by the
manufacturer, and therefore it is not necessary to perform an additional test within the
system/machine.
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/\ WARNING

Unexpected movement of machines caused by inactive safety functions

Inactive or non-adapted safety functions can trigger unexpected machine movements that
may result in serious injury or death.

¢ Observe the information in the appropriate product documentation before commissioning.

¢ Carry out a safety inspection for functions relevant to safety on the entire system, including
all safety-related components.

* Ensure that the safety functions used in your drives and automation tasks are adjusted and
activated through appropriate parameterizing.

¢ Perform a function test.

e Only put your plant into live operation once you have guaranteed that the functions

relevant to safety are running correctly.

Note
Important safety notices for Safety Integrated functions

If you want to use Safety Integrated functions, you must observe the safety notices in the Safety
Integrated manuals.

/\ WARNING

Malfunctions of the machine as a result of incorrect or changed parameter settings

As a result of incorrect or changed parameterization, machines can malfunction, which in turn
can lead to injuries or death.

¢ Protect the parameterization against unauthorized access.

¢ Handle possible malfunctions by taking suitable measures, e.g. emergency stop or
emergency off.
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1.2 Equipment damage due to electric fields or electrostatic discharge

Electrostatic sensitive devices (ESD) are individual components, integrated circuits, modules or
devices that may be damaged by either electric fields or electrostatic discharge.

NOTICE
A Equipment damage due to electric fields or electrostatic discharge

Electric fields or electrostatic discharge can cause malfunctions through damaged individual

components, integrated circuits, modules or devices.

* Only pack, store, transport and send electronic components, modules or devices in their
original packaging or in other suitable materials, e.g conductive foam rubber of aluminum
foil.

¢ Only touch components, modules and devices when you are grounded by one of the
following methods:

— Wearing an ESD wrist strap
— Wearing ESD shoes or ESD grounding straps in ESD areas with conductive flooring

» Only place electronic components, modules or devices on conductive surfaces (table with
ESD surface, conductive ESD foam, ESD packaging, ESD transport container).
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1.3 Warranty and liability for application examples

Application examples are not binding and do not claim to be complete regarding configuration,
equipment or any eventuality which may arise. Application examples do not represent specific
customer solutions, but are only intended to provide support for typical tasks.

As the user you yourself are responsible for ensuring that the products described are operated
correctly. Application examples do not relieve you of your responsibility for safe handling when
using, installing, operating and maintaining the equipment.
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1.4 Security information

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security
concept. Siemens’ products and solutions constitute one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems,

machines and networks. Such systems, machines and components should only be connected to
an enterprise network or the internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.

For additional information on industrial security measures that may be implemented, please
visit
https:/lwww.siemens.com/industrialsecurity (https://lwww.siemens.com/industrialsecurity).

Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer

supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
under

https:/lwww.siemens.com/industrialsecurity (https://new.siemens.com/global/en/products/
services/cert.html#Subscriptions).

Further information is provided on the Internet:

Industrial Security Configuration Manual (https://support.industry.siemens.com/cs/ww/en/
view/108862708)

/\ WARNING

Unsafe operating states resulting from software manipulation

Software manipulations, e.g. viruses, Trojans, or worms, can cause unsafe operating states in
your system that may lead to death, serious injury, and property damage.

¢ Keep the software up to date.

¢ Incorporate the automation and drive components into a holistic, state-of-the-artindustrial
security concept for the installation or machine.

¢ Make sure thatyou include all installed products into the holistic industrial security concept.

¢ Protectfiles stored on exchangeable storage media from malicious software by with suitable
protection measures, e.g. virus scanners.

* On completion of commissioning, check all security-related settings.
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Residual risks of power drive systems

When assessing the machine- or system-related risk in accordance with the respective local
regulations (e.g., EC Machinery Directive), the machine manufacturer or system installer must
take into account the following residual risks emanating from the control and drive components
of a drive system:

1.

Unintentional movements of driven machine or system components during commissioning,
operation, maintenance, and repairs caused by, for example,

— Hardware and/or software errors in the sensors, control system, actuators, and cables and
connections

— Response times of the control system and of the drive

— Operation and/or environmental conditions outside the specification

— Condensation/conductive contamination

— Parameterization, programming, cabling, and installation errors

— Use of wireless devices/mobile phones in the immediate vicinity of electronic components
— External influences/damage

— X-ray, ionizing radiation and cosmic radiation

Unusually high temperatures, including open flames, as well as emissions of light, noise,
particles, gases, etc., can occur inside and outside the components under fault conditions
caused by, for example:

— Component failure

Software errors

Operation and/or environmental conditions outside the specification

External influences/damage

Hazardous shock voltages caused by, for example:

— Component failure

— Influence during electrostatic charging

— Induction of voltages in moving motors

— Operation and/or environmental conditions outside the specification
— Condensation/conductive contamination

— External influences/damage

Electrical, magnetic and electromagnetic fields generated in operation that can pose a risk to
people with a pacemaker, implants or metal replacement joints, etc., if they are too close

Release of environmental pollutants or emissions as a result of improper operation of the
system and/or failure to dispose of components safely and correctly

Influence of network-connected communication systems, e.g. ripple-control transmitters or
data communication via the network

For more information about the residual risks of the drive system components, see the relevant
sections in the technical user documentation.

SINAMICS G120X converter
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Description

2.1 About the Manual

Who requires the operating instructions and what for?

These operating instructions primarily address fitters, commissioning engineers and machine
operators. The operating instructions describe the devices and device components and enable
the target groups being addressed to install, connect-up, set, and commission the converters
safely and in the correct manner.

What is described in the operating instructions?

These operating instructions provide a summary of all of the information required to operate the
converter under normal, safe conditions.

The information provided in the operating instructions has been compiled in such a way thatitis
sufficient for all standard applications and enables drives to be commissioned as efficiently as
possible. Where it appears useful, additional information for entry level personnel has been
added.

The operating instructions also contain information about special applications. Since it is

assumed that readers already have a sound technical knowledge of how to configure and

parameterize these applications, the relevant information is summarized accordingly. This
relates, e.g. to operation with fieldbus systems.

What is the meaning of the symbols in the manual?
EE] Reference to further information in the manual
@ Download from the Internet
O DVD that can be ordered

End of a handling instruction.
m)

g @ Examples of converter function symbols

SINAMICS G120X converter
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2.2 About the converter

2.2 About the converter

2.2.1 Intended use

Use for the intended purpose

The converter described in this manual is a device to control a three-phase motor. The converter
is designed for installation in electrical installations or machines.

The converter cannot return regenerative energy to the line supply or convert it to heat via a
Braking Module and braking resistor. The converter is therefore suitable for applications with
low dynamic requirements, e.g. for pumps, fans or similar passive load machines.

It has been approved for industrial and commercial use on industrial networks. Additional
measures have to be taken when connected to public grids.

The technical specifications and information about connection conditions are indicated on the
rating plate and in the operating instructions.

Use of third-party products

This document contains recommendations relating to third-party products. Siemens accepts the
fundamental suitability of these third-party products.

You can use equivalent products from other manufacturers.

Siemens does not accept any warranty for the properties of third-party products.

2.2.2 OpenSSL

Use of OpenSSL
This product contains software developed in the OpenSSL project for use within the OpenSSL
toolkit.

This product contains cryptographic software created by Eric Young.
This product contains software developed by Eric Young.
Further information is provided on the Internet:

@ OpenSSL (https://www.openssl.org/)

@ Cryptsoft (mailto:eay@cryptsoft.com)

SINAMICS G120X converter
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2.2 About the converter

2.2.3 Transferring OpenOSS license terms to a PC

Requirement

You have an empty memory card and a reader for the memory card.

Procedure

Procedure

To transfer OpenOSS license terms to a PC, proceed as follows:

1.
2.

»

© N o u

SINAMICS G120X converter

Switch off the converter power supply.

Insert an empty memory card into the card slot of the converter.
Overview of the interfaces (Page 128)

Switch on the converter power supply.

The converter writes file "Read_0OSS.ZIP" to the memory card within approximately
30 seconds.

Switch off the converter power supply.
Withdraw the memory card from the converter.
Insert the memory card into the card reader of a PC.

Please read the license terms.

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF 27



Description

2.3 Scope of delivery

2.3

Scope of delivery

The delivery comprises at least the following components:

A ready-to-run converter with loaded firmware. Each converter comprises a Power Module

and a Control Unit.

Options for upgrading and downgrading the firmware can be found on the Internet:
Firmware (https://support.industry.siemens.com/cs/ww/en/view/109771049)

One set of connectors for connecting the 1/0 control terminals.

One set of shield connection kit (for FSA to FSC); or two sets of shield connection kits for the
Control Unit and the Power Module respectively (for FSD to FSG).

Compact Installation Instructions in German and English.

A printed full-size drill pattern (for FSD to FSG only) which allows the easy drilling of the
necessary mounting holes.

The converter contains open-source software (0SS). The OSS license terms are saved in the
converter.

3-phase 200 V AC to 240 V AC (article number: 6SL32...)

28

200V ... 240 V | Rated output Rated output Article number
power - kW (hp) | current
kW - A (hp - A)
Frame size Based on a low overload Without filter With filter
FSA 0.75 (1) 4.2(4.2) 6SL32[]o-[Jyc1o-[Ju]o |-
1.1 (1.5) 6 (6) 6SL32[]0-[JYCc12-[Ju]o |-
1.5(2) 7.4(7.4) 6SL32[]o-[JYc14-[Juldo |-
FSB 2.2 (3) 10.4 (10.4) 6sL32[]o-[Jyc1e-[Jul]o |-
3(4) 13.6 (13.6) 6sL32[]o-[Jyc18-[Jul]o |-
4 (5) 17.5 (17.5) 6SL32[]0-[JYc2o-[Ju]o |-
FSC 5.5 (7.5) 22 (22) 6SL32[]0-[JYyc22-[Ju]o |-
7.5(10) 28 (28) 6SL32[]0-[JYCc24-[Ju]o |-
FSD 11 (15) 42 (42) 6SL32[]o-[Jyc26-[Jul]o |-
15 (20) 54 (54) 6SL32[]0-[JYc28-[Jul]o |-
18.5 (25) 68 (68) 6SL32[]o-[JYc30-[Jul]o |-
FSE 22 (30) 80 (80) 6SL32[]0-[JycC32-[Ju[]o |-
30 (40) 104 (104) 6sL32[]o-[yc34-[Jul]o |-
FSF 37 (50) 130 (130) 6sL32[]o-[vyc3s-[Ju]o |-
45 (60) 154 (154) 6SL32[]0-[Jyc3s-[Ju[]o |-
55 (75) 192 (192) 6sL32[]o-[Oyc4o-[Juldo |-
Environment class 3C2 2 -
Environment class 3C3 3 -
Without operator panel 1 -
With Operator Panel BOP-2 2 -
With Operator Panel IOP-2 3 -
Without I/0 Extension Module 0 -
With 1/0O Extension Module 1 -
Fieldbus - USS/Modbus RTU B -
Fieldbus - PROFINET, Ethernet/IP F -
Fieldbus - PROFIBUS P -

SINAMICS G120X converter
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3-phase 380 V AC to 480 V AC (article number: 6SL32...)

2.3 Scope of delivery

380V ... 480 V | Rated output Rated output Article number
power - kW (hp) | current
kW - A (hp - A)
Frame size Based on a low overload Without filter With filter
FSA 0.75 (1) 2.2 (2.1) 6SL32[]0- [JYE10-[Ju[]o | 6SL32[]0-[JYE10-[] A []Jo
1.1 (1.5) 3.1(3.0) 6SL32[]0- [ YE12-[Judo [ 6SL32[]o-[1YE12-] A [0
1.5(2) 4.1(3.4) 6SL32[]0- [0 YE14-[Judo | 6sL32[]o-[1YE14-[] A [Jo
2.2 (3) 5.9 (4.8) 6SL32[]0- [JYE16-[Ju]o | 6SL32[Jo-[0YE16-[] A[Jo
3(4) 7.7 (6.2) 6SL32[]0- [JYE18-[Juo | 6SL32[J0-[OYE18-[] A[Jo
FSB 4 (5) 10.2 (7.6) 6SL32[00-[JYE20-[Ju[o | 6SL32[J0-[0YE20] A[]0
5.5 (7.5) 13.2 (11) 6SL32[]0-[JYE22-[Ju[Jo | 6sL32[J0-[YE22-[] Ao
7.5(10) 18 (14) 6SL32[]0- O YE24-0umo | 6sL32[Jo-0OYE24-0O Ao
FSC 11(15) 26 (21) 6SL32[]0-[]YE26-[Ju]o | 6sL32[J0-0YE26-[] A [0
15 (20) 32 (27) 6SL32[]0- 0 YE28-[Ju]o | 6sL32[Jo-0YE28-[0 A o
FSD 18.5 (25) 38 (34) 6SL32[]0-[0YE30-Juo | 6sL32[]o-[1YE30-[] A o
22 (30) 45 (40) 6SL32[J0-JYE32-[QuJo | 6SL32[]0-[]YE32-[] A[]0
30 (40) 60 (52) 6SL32[]0- [ YE34-[Ju[]o | 6sL32[]0-JYE34-[] A []o
37 (50) 75 (85) 6SL32[]0- [ YE36-[Judo | 6sL32[00-0YE36-[] A [0
FSE 45 (60) 90 (77) 6SL32[]0-[OYE38-Juo | 6sL32[]0-[1YE38-[] A []o
55 (75) 110 (96) 6SL32[]0- [ YE40-[Ju[]o | 6sL32[]0-1YE40-[] A [Jo
FSF 75 (100) 145 (124) 6SL32[]0- [ YE42-[Ju[]o | 6sL32[]0-[JYE42] A []o
90 (125) 178 (156) 6SL32[]0- [YE44-[Ju[]o | 6sL32[]0-[JYE44-] A [Jo
110 (150) 205 (180) 6SL32[]0- [JYE46-[Jul]o | 6sL32[]0-[]YE46-] A []o
132 (200) 250 (240) 6SL32[]0- [YE48-[Ju[]o | 6sL32[]0-[JYE48-[] A [Jo
FSG 160 (250) 302 (302) - 6SL32[]0-]JYE50-][][]o
200 (300) 370 (361) - 6SL32[]0-]YE52-][][]Jo
250 (400) 477 (477) - 6SL32[]0-OYE54-1 O[]0
FSH 315 (n/a) 570 (477) - 6SL32 2 0-[]YES56-] Cc []Jo
355 (450) 640 (515) - 6SL32 2 0-[JYE58-] C[]o
400 (500) 720 (590) - 6SL322 0-[JYE60-[]C []o
FSJ 450 (n/a) 820 (663) - 6SL322 0-[JyEe2-[]C[]o
500 (600) 890 (724) - 6SL322 0-[YEe4-[]C[]o
560 (700) 1000 (830) - 6SL322 0-[JYE66-[] C [0
Environment class 3C2 2 2
Environment class 3C3 3 3

Without operator panel

With Operator Panel BOP-2

With Operator Panel IOP-2

Without 1/0 Extension Module

With 1/0 Extension Module

Fieldbus - USS/Modbus RTU

Fieldbus - PROFINET, Ethernet/IP

-n

Fieldbus - PROFIBUS

Filter C2

Filter C3

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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2.3 Scope of delivery

3-phase 500 V AC to 690 V AC (article number: 6SL32...)

30

500V..690V*

Rated output

Rated output

Article number

power - kW (hp) |current
kW - A (hp - A)

Frame size Based on a low overload Without filter With filter

FSD 3(3) 5 (5) 6SL32[]0-[1YH18-Ju]o | 6SL32[]0-[1YH18-[1 A L]0
4 (5) 6.3 (6.3) 6SL32[]0- ] YH20-[Ju[Jo | 6sL32[00- [0 YH20-[0 A [J0
5.5 (7.5) 9(9) 6SL32[]0-[JYH22-[Judo | 6sL32[]0-[0YH22-[] A [Jo
7.5 (10) 11 (11) 6SL32[]0- [ YH24-[JuJo | 6sL32[00-OYH24-[0 A [J0
11 (n/a) 14 (14) 6SL32[]0-[]YH26-[JuJo | 6sL32[00-[0YH26-[7 A [J0
15 (15) 19 (19) 6SL32[]0-[]YH28-[JuJo | 6sL32[00-[O0YH28-[0 A [J0
18.5 (20) 23 (23) 6SL32[]0-[]YH30-[Ju[do | 6SL32[]0-[]YH30-[1/A [o
22 (25) 27 (27) 6SL32[]0-[]YH32-[Qudo | 6SL32[00-[]YH32-[J A [Jo
30 (30) 35 (35) 6SL32[]0-[]YH34-[Juo | 6sL32[]0-[]YH34-[] A [Jo
37 (40) 42 (42) 6SL32[]0- ] YH36-[Ju[]o | 6SL32[00-0YH36-[] /A [0

FSE 45 (50) 52 (52) 6SL32[]0-[]YH38-[Ju[]o | 6SL32[]0-[1YH38-[] A []o
55 (60) 62 (62) 6SL.32[]0- ] YH40-[Ju[Jo | 6SL32[00-[YH40-[J/A [0

FSF 75 (75) 80 (80) 6SL32[]0- ] YH42-[JuJo | 6sL32[00-YH42-[0/c [Jo
90 (100) 100 (100) 6SL32[]0- ] YH44-[Ju[Jo | 6sL32[00-[YH44-[] c [Jo
110 (125) 125 (125) 6SL32[]0-[JYH46-[Ju]Jo| 6SL32[J0-[JYH46-[]/c [Jo
132 (150) 144 (144) 6SL32[]0- ] YH48-[JuJo | 6SL32[J0-[JYH48-[]/c [Jo

FSG 160 (n/a) 171 (171) - 6SL32[J0-0YH50-00/c o
200 (200) 208 (208) - 6SL32[00-0YH52-[] c [Jo
250 (250) 250 (250) - 6SL32[J0-[0YH54-[0/c [Jo

FSH 315 (350) 330 (345) - 6SL322 0-[JYH56-[]/C[Jo
355 (400) 385 (388) - 6SL.32 2 0-[JYH58-[] c [Jo
400 (450) 420 (432) - 6SL32 2 0-[]YH60-[] c [Jo
450 (500) 470 (487) - 6SL32 2 0-[JYHe2-[]/c o

FsJ 500 (n/a) 520 (546) - 6SL32 2 0-[]YH64-[] c o
560 (600) 580 (610) - 6SL322 0-[1YHes-[1C [Jo
630 (700) 650 (679) - 6SL322 0-[JYHes-[]/c o

Environment class 3C2 2 2

Environment class 3C3 3 3

Without operator panel

With Operator Panel BOP-2

With Operator Panel IOP-2

Without 1/0 Extension Module

With 1/0 Extension Module

Fieldbus - USS/Modbus RTU

Fieldbus - PROFINET, Etherne/IP

M

Fieldbus - PROFIBUS

Filter C2

Filter C3

* For systems according to UL: 500 V ... 600 V

SINAMICS G120X converter
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Description

Rating plate

You will find the rating plate at the side of the converter.

-

~

SIEMENS

(D— 1P 6SL3200-2YE42-0UF0

SIEMENS G120X

757

REFER TO USER MANUAL
http://siemens.automation.siemens.com

Siemens AG, Frauenauracher Str. 80, DE-91056 Erlangen

®
©)
®
®

Figure 2-1

SINAMICS G120X converter

Siemens plc Manchester M20 2UR
Made in United Kingdom

Article number
Product serial number
Motor data

Energy efficiency class, and relative power
loss in %
Example for a rating plate

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF

— S XAH002-002137 FS:01 01 <
L 6
AEAEENEEUE TR RO R e RS: AG ®
600V AC Class | 600V AC Class
Motor Rating 3kW 4hp
Voltage| 3AC 500-600V| 3AC 500-600V|
Input [ Freq. 43-63Hz
Current 5A 5A
Voltage 3AC 0-INPUTV
Output| Freq. 0-550Hz
Current 5A | 5A
Use 75°C Copper Conductors only
Use in PD2 and OVCIIl env.only '(E'L,Q"s
SCCR 100kA IND. CONT.
UL TYPE EQ5B33
Input: 3AC 500-690V +/-10%
— Motor: [EC 55Kw ﬁ c €
—IE2 2.1%
il 183kg 1P20 A [H[
E KCC-REM-S49-SINAMICS | & @
UK

®
®
@

Net weight
FS code
Degree of protection

2.3 Scope of delivery
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Description

2.4 Directives and standards

2.4

Directives and standards

Relevant directives and standards

C€

NnC
DA

32

@Y

The following directives and standards are relevant for the converters:

European Machinery Directive

The converters fulfill the requirements stipulated in the Machinery Directive 2006/42/EC, if they
are covered by the application area of this directive.

However, the use of the converters in a typical machine application has been fully assessed for
compliance with the main regulations in this directive concerning health and safety.

Directive 2011/65/EU

The converters fulfill the requirements stipulated in Directive 2011/65/EU relating to the
restriction of the use of certain hazardous substances in electrical and electronic devices (RoHS).
European EMC Directive

The compliance of the converter with the regulations of the Directive 2014/30/EU has been

demonstrated by full compliance with the IEC/EN 61800-3.

UKCA marking

The converter complies with the requirements for the British market (England, Scotland and
Wales).

EMC requirements for South Korea

Converters with the KC marking on the nameplate fulfill the EMC requirements for South Korea.

EMC limiting values in South Korea

o] 71N AF-EAE) AAAARNNEZA Bl T AMEAE o] AE FLEhA] vbed,
79 2] x| o)A AFgElE g HA o7 gk

For sellers or other users, please bear in mind that this device is an A-grade electromagnetic wave device.

This device is intended to be used in areas other than at home.

The EMC limiting values to be observed for South Korea correspond to the limiting values of the
EMC product standard for adjustable speed electrical power drive systems EN 61800-3
Category C2 or to the limiting value Class A, Group 1 to KN11. By implementing appropriate
additional measures, the limiting values according to category C2 or Class A, Group 1, are
adhered to. Such supplementary measures could include the use of an additional EMC filter, for
example.

Measures for proper drive system design which meet EMC requirements are described in detail
in the converter operating instructions and in the "EMC Installation Guidelines" Configuration
Manual.

@ EMCinstallation guideline (http://support.automation.siemens.com/WW/view/en/
60612658)

SINAMICS G120X converter
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Description

2.4 Directives and standards

Underwriters Laboratories (North American market)

Converters provided with one of the test symbols displayed fulfill the requirements stipulated for
the North American market as a component of drive applications, and are appropriately listed.

Eurasian conformity

The converters fulfill the requirements of the Russia/Belarus/Kazakhstan customs union (EAC).

Australia and New Zealand (RCM formerly C-Tick)

The converters showing the test symbols fulfill the EMC requirements for Australia and New
Zealand.

Immunity to voltage drop of semiconductor process equipment.

The converters fulfill the requirements of standard SEMI F47-0706.

Directive of the European Union on Waste Electrical and Electronic Equipment (WEEE)
The converters fulfill the requirements stipulated in Directive 2012/19/EU with regard to the
return and recycling of waste electrical and electronic equipment.

Quality systems

Siemens AG employs a quality management system that meets the requirements of ISO 9001
and ISO 14001.

Certificates for download

. @ EC Declaration of Conformity: (https://support.industry.siemens.com/cs/us/en/view/
109767762)

. @ Certificates for the relevant directives, prototype test certificates, manufacturers
declarations and test certificates for functions relating to functional safety ("Safety
Integrated”): (http://support.automation.siemens.com/WW/view/en/22339653/134200)

. @ Certificates for products that were certified by UL: (http://database.ul.com/cgi-bin/XYV/
template/LISEXT/1FRAME/index.html)

. @ Certificates for products that were certified by TUV SUD: (https://www.tuev-sued.de/
industrie_konsumprodukte/zertifikatsdatenbank)

Standards that are not relevant

China Compulsory Certification

The converters do not fall in the area of validity of the China Compulsory Certification (CCC).

SINAMICS G120X converter
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Description
2.5 Device disposal

2.5 Device disposal

Recycling and disposal

)= ¢

I
For environmentally-friendly recycling and disposal of your old device, please contact a
company certified for the disposal of waste electrical and electronic equipment, and dispose of

the old device as prescribed in the respective country of use.

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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2.6 Optional components

2.6 Optional components

The following optional components are available so that you can adapt the converter to
different applications and ambient conditions:

External RFl or EMI line filter (Page 35)

Line reactor (Page 36)

Output reactor (Page 40)

Sine-wave filter (Page 41)

Line harmonics filter (Page 38)

dv/dt filter plus VPL (Page 43)

Push-through mounting kit (Page 55)

Mounting grips for push-through mounted converters (Page 58)
IP21 top cover (Page 58)

Mounting kit for line-side cable connection, left (FSH only) (Page 60)
I/O Extension Module (Page 60)

Operator panel (Page 65)

SINAMICS G120 Smart Access (Page 65)

Memory card (Page 66)

SINAMICS FSG Adapter Set (Page 66)

Further information

Further information about the technical specifications and installing of these optional
components is described in the documentation provided.

2.6.1 External RFl or EMI line filter

With a line filter, the converter achieves a higher radio interference class. The converters of
frame sizes FSA to FSF are available with and without integrated line filter. The converters of
frame sizes FSG to FSJ are available with integrated line filter only. External line filters are
available as optional components for the converters FSA to FSF (without integrated filters) as
well as FSH and FSJ.

When using the line filter, observe the following restrictions:

SINAMICS G120X converter

For line filters used for 400 V converter, the permissible line voltage is 380 V to 480 V; for line

filters used for 690 V converter, the permissible line voltage is 500 V to 690 V.

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF 35
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2.6 Optional components

Article number

2.6.2

36

NOTICE

Overloading the line filter when connected to line supplies that are not permissible

The line filter is only suitable for operation on TN or TT line supplies with a grounded neutral
point. If operated on other line supplies, the line filter will be thermally overloaded and will be
damaged.

* For converters equipped with line filter, only connect to TN or TT line supplies with a

grounded neutral point.

Converter Line filter
Frame size Rated power (kW) Article number Category
400 V converters
FSA 0.75...3 65SL3203-0BE17-7BA0?
6SL3203-0BE17-7BA1

FSB 4..75 65L3203-0BE21-8BA0?
FSC ™ 11...15 6SL3203-0BE23-8BA0?
FSD 18.5...22 6SL3203-0BE23-8BA0 2

30...37 65L3203-0BE27-5BA0 2 c1
FSE 45 ...55 6SL3203-0BE31-1BA0 ?
FSF 75...90 6SL3000-0BE31-2DA0 ?

110 65L3203-0BE31-8BA0

132 - -
FSG 160 ... 250 - -
FSH 315...400 65L3760-0MRO0-0AAOQ c2
FSJ 450 ... 560
690 V converters
FSH 315 ...450 65SL3760-0MS00-0AAO c2
FSJ 500 ... 630

" Footprint mounting is possible for FSA ... FSC
2 An unfiltered converter is required for operation with the line filter
3 A converter with integrated C2 line filter is required for operation with the line filter

Line reactor

Note

Line reactors are available as optional components for converters of frame sizes FSH and FSJ
only. As the converters of frame sizes FSA to FSG have integrated DC-link chokes, line reactors
are thus not required.

SINAMICS G120X converter
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2.6 Optional components

Aline reactor is needed for high short-circuit power levels, partly to protect the actual converter
against excessive harmonic currents, and thus against overload, and partly to limit line
harmonics to the permitted values. The harmonic currents are limited by the total inductance
comprising the line reactor and mains supply cable inductance. Line reactors can be omitted if
the mains supply cable inductance is increased sufficiently, i.e., the value of Rsc must be
sufficiently small.

R¢c = Relative Short-Circuit power: ratio of short-circuit power S, ;. at the supply connection
point to the fundamental apparent power S;,, of the connected converters (to IEC 60146-1-1).

Connection point of
the converter

S

k line
Line . . Converter

Main supply cable
inductance

Line reactor

Requirements for line reactors

Rated power of converter (kW) | Line reactor can be omitted for | Line reactor is required for Ry
RSC

315 ... 500 <33 >33

> 500 =20 > 20

Itis recommended that a line reactor is always connected on the line side of the converter, asin
practice, it is often not known on which supply configuration individual converters are to be
operated, i.e. which supply short-circuit power is present at the converter connection point.

A line reactor can only be dispensed with when the value for Re. is less than that in the above
table. This is the case, when the converter, as shown in the following figure, is connected to the
line through a transformer with the appropriate rating.

Note

A line reactor is always needed if an EMI or RFI line filter is used.

Connection point of Connection point of
the transformer the converter
SkZ line S(ransf Sk1
(toe)— s ())——{omorer |
Main supply cable
inductance Uy ranst 70

SINAMICS G120X converter
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2.6 Optional components

Article number

In this case, the line short-circuit power S, at the connection point of the converter is
approximately:

S = Stranst | (Ui transt * Stranst | St tine)

Stranst = Transformer rated power

Si2 line = Short-circuit power of the higher-level voltage level
Uk transt = Relative short-circuit voltage

When using the line reactor, observe the following restrictions:

e Forline reactors used for 400 V converter, the permissible line voltage is 380 V to 480 V; for
line reactors used for 690 V converter, the permissible line voltage is 500 V to 690 V.

Converter frame Rated power (kW) Line reactor
size

Article number

400 V converters

FSH 315 6SL3000-0CE36-3AA0
355 ... 400 65L3000-0CE37-7AAQ
FSJ 450 6SL3000-0CE38-7AA0
500 ... 560 6SL3000-0CE41-0AAO
690 V converters
FSH 315 ... 400 6SL3000-0CH34-8AA0
450 6SL3000-0CH36-0AA0
FSJ 500
560 ... 630 6SL3000-0CH38-4AA0
2.6.3 Line harmonics filter
Note

38

Line harmonics filters are available as optional components for 400 V converters of frame sizes
FSB to FSG. When using the line harmonics filter, a line reactor is not required.

The line harmonics filters reshape the distorted current back to the desired sinusoidal waveform.
With the line harmonics filters, the converter fulfills the IEEE 519 standards.

When using the line harmonics filter, observe the following restrictions:
* The permissible line voltage is 380V ... 415V 3 AC +10 %.

* The maximum permissible output frequency is 150 Hz.

For technical details refer to the following link:

@ Line harmonics filter (https://www.schaffner.com/products/download/product/datasheet/
fn-3440-ecosine-50hz-passive-harmonic-filters/)
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For applications in the USA and Canada, you can also use the output reactors recommended by
Siemens Product Partner for Drive Options. For more information, see the link below:

@ Siemens Product Partner for Drive Options (https://new.siemens.com/global/en/company/
topic-areas/partners/product-partners-industry.html)

Article number

400 V Converter | Rated power (kW) Line harmonics filter
frame size Manufacturer: Schaffner EMV AG
FSB 5.5 UAC:FN34406112E2XXJRX
7.5 UAC:FN34408112E2XXJRX
FSC 11 UAC:FN344011113E2FAJRX
15 UAC:FN344015113E2FAJRX
FSD 18.5 UAC:FN344019113E2FAJRX
22 UAC:FN344022115E2FAJRX
30 UAC:FN344030115E2FAJRX
37 UAC:FN344037115E2FAJRX
FSE 45 UAC:FN344045115E2FAJRX
55 UAC:FN344055115E2FAJRX
FSF 75 UAC:FN344075116E2FAJRX
90 UAC:FN344090116E2FAJRX
110 UAC:FN3440110118E2FAJRX
132 UAC:FN3440132118E2FAJXX
FSG 160 UAC:FN3440160118E2FAJXX
200 UAC:FN3440200118E2FAJXX
250 2x UAC:FN3440132118E2FAJXX

" Parallel connection between two line harmonics filters with 132 kW each

The converters FSA are not assigned with a line harmonics filter. If the rated power of the line
harmonics filter is not exceeded, you may operate several convertors FSA on a common line
harmonics filter.

Special restrictions for converter FSG

When connecting 400V converter FSG with line harmonics filters, parameter p1300 must be set
to 20.

For converter FSG with line harmonics filter, operation is only permissible in the vector control
mode. It is not permissible for U/f mode to be used.
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2.6 Optional components

2.6.4 Output reactor

Article number

40

Note

Output reactors are available as optional components for converters of frame sizes FSD to FSJ.

The output reactor reduces the voltage rate of rise and dampens transient voltage peak at the
converter output, and enable longer motor cables to be connected.

Car]] Maximum permissible motor cable length (Page 108)
When using the output reactor, observe the following restrictions:

* For output reactors used for 400 V converter, the permissible line voltage is 380V to 480 V;
for output reactors used for 690 V converter, the permissible line voltage is 500 V to 690 V.

* The maximum permissible output frequency is 150 Hz.

For applications (FSH and FSJ excluded) in the USA and Canada, you can also use the output
reactors recommended by Siemens Product Partner for Drive Options. For more information, see
the link below:

@ Siemens Product Partner for Drive Options (https://new.siemens.com/global/en/company/
topic-areas/partners/product-partners-industry.html)

NOTICE

Damage to the output reactor by exceeding the maximum pulse frequency

The maximum permissible pulse frequency when using the output reactor is 4 kHz. The output
reactor can be damaged if the pulse frequency is exceeded.

* When using an output reactor, the pulse frequency of the converter must not exceed 4 kHz.

NOTICE

Damage to the output reactor if it is not activated during commissioning

The output reactor may be damaged if it is not activated during commissioning.
¢ Activate the output reactor during commissioning via parameter p0230.

¢ Activate the output reactor during commissioning according to the electric specifications.

Converter Rated power (kW) Output reactor Inductance (mH)
frame size

400V converters

FSD 18.5 65L3202-0AE23-8CAO /
22 .37 6SE6400-3TCO7-5EDO /
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2.6.5

Overview

2.6 Optional components

Converter Rated power (kW) Output reactor Inductance (mH)

frame size

FSE 45 ...55 6SE6400-3TC14-5FDO /

FSF 75...90
110 65SL3000-2BE32-1AA0 /
132 6SL3000-2BE32-6AA0 /

FSG 160 6SL3000-2BE33-2AA0 /
200 6SL3000-2BE33-8AA0 /
250 6SL3000-2BE35-0AA0 /

FSH 315 6SL3000-2AE36-1AAO0 /
355 ...400 6SL3000-2AE38-4AA0 /

FSJ 450 ... 500 6SL3000-2AE41-0AAQ /
560 6SL3000-2AE41-4AA0 /

690 V converters

FSD 3..18.5 JTA:TEU2532-0FPO0-4EAQ " 1.5
22 ...37 JTA:TEU9932-0FPO0-4EAQ " 1.2

FSE 45 ...55 JTA:TEU9932-0FSO0-OEAQ " 0.9

FSF 75...90 JTA:TEU9932-1FC0O0-1BA0 " 0.53
110...132 JTA:TEU9932-0FV00-1BAO " 0.37

FSG 160 ... 250 JTA:TEU4732-0FA00-0BAO " 0.22

FSH 315... 355 6SL3000-2AH34-7AA0 /
400 6SL3000-2AH35-8AA0 /
450 6SL3000-2AH38-1AA0 /

FSJ 500 ... 630

" Manufacturer: mdexx Magnetronic Devices s.r.0.

Sine-wave filter

The sine-wave filter limits the voltage gradient and the capacitive recharging currents which
generally occur in converter operation. Therefore, when a sine-wave filter is used, longer
screened motor cables are possible and the motor lifetime reaches the same values which are
achieved when the motor is connected directly to the mains.

Cer]] Maximum permissible motor cable length (Page 108)
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2.6 Optional components

Precondition

Article number

42

NOTICE

Damage to the sine-wave filter if it is not activated during commissioning

The sine-wave filter may be damaged if it is not activated during commissioning.
e Activate the sine-wave filter during commissioning via parameter p0230.

¢ Activate the sine-wave filter during commissioning according to the electric specifications.

When using sine-wave filters, observe the following restrictions:
* Installing the filter in an enclosure is required.

* For rated power up to 90 kW, the pulse frequency must not exceed 8 kHz; for rated power
above 90 kW, the pulse frequency must be 4 kHz.

Note
Restriction when using the sine-wave filter for converters = 110 kW

The sine-wave filter can only be operated at 4 kHz. This means that for converters with rated
power = 110 kW only 70% of the current and power is available due to derating.

EE] Current derating as a function of the pulse frequency (Page 1342)
* The maximum permissible output frequency is 150 Hz.
* The maximum output voltage is limited to approx. 85 % of the input voltage.

* For converter FSG with sine-wave filter, operation is only permissible in the vector control
mode. It is not permissible for VIf mode to be used.

* The operation of the sine-wave filter with a permanent magnet synchronous motor is
prohibited.

For applications in the USA and Canada, you can also use the Sine-wave filters recommended by
Siemens Product Partner for Drive Options. For more information, see the link below:

@ Siemens Product Partner for Drive Options (https://new.siemens.com/global/en/company/
topic-areas/partners/product-partners-industry.html)

Converter frame | Rated power (kW) Sine-wave filter

size

400 V converters

FSA 0.75 65SL3202-0AE20-3SA0
1.1...15 6SL3202-0AE20-6SA0
22..3 6SL3202-0AE21-1SA0

FSB 4 6SL3202-0AE21-4SA0
55..75 6SL3202-0AE22-0SA0

FSC 11...15 6SL3202-0AE23-3SA0
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2.6 Optional components

Converter frame | Rated power (kW) Sine-wave filter
size
FSD 18.5...22 6SL3202-0AE24-65A0
30 6SL3202-0AE26-2SA0
37 65L3202-0AE28-8SA0
FSE 45
55 65L3202-0AE31-55A0
FSF 75
90 65L3202-0AE31-8SA0
110...132 6SL3000-2CE32-3AA0
FSG " 160 6SL3000-2CE32-8AA0
200 6SL3000-2CE33-3AA0
250 6SL3000-2CE34-1AA0

"V For converter FSG with sine-wave filter, operation is only permissible in the vector control
mode. It is not permissible for VIf mode to be used.

2.6.6 dv/dt filter plus VPL

Note

dv/dt filters plus VPL are available as optional components for 400 V/690 V converters of frame
sizes FSD to FSJ.

A combination of dv/dt filter and a voltage peak limiter (VPL) - dv/dt filter plus VPL - are available
to suppress voltage peaks and enable longer motor cables to be connected.

Lzt ]] Maximum permissible motor cable length (Page 108)
When using the dv/dt filter plus VPL, observe the following restrictions:

* Fordv/dt filter plus VPL used for 400 V converter, the permissible line voltage is 380 V to 480
V; for dv/dt filter plus VPL used for 690 V converter, the permissible line voltage is 500V to
690 V.

e The maximum output frequency is 150 Hz.
e The maximum pulse frequency is 4 kHz.

For applicationsin the USA and Canada, you can also use the dv/dt filters plus VPL recommended
by Siemens Product Partner for Drive Options. For more information, see the link below:

@ Siemens Product Partner for Drive Options (https://new.siemens.com/global/en/company/
topic-areas/partners/product-partners-industry.html)
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2.6 Optional components

44

NOTICE

Damage to the dv/dt filter plus VPL if it is not activated during commissioning

The dv/dt filter plus VPL may be damaged if it is not activated during commissioning.
* Activate the dv/dt filter plus VPL during commissioning via parameter p0230.

¢ Activate the dv/dt filter plus VPL during commissioning according to the electric
specifications.

NOTICE

Device damage due to improper connection

The dv/dt filter plus VPL and the converter may be damaged if they are not connected properly.
¢ Make sure that the connection between the dv/dt filter plus VPL and the converter is correct.

Further information is provided on the Internet:

. @ dv/dt filter plus VPL for G120X (https://support.industry.siemens.com/cs/ww/en/view/
109766019)

. @ Functional principle and application cases (https://
support.industry.siemens.com/cs/ww/en/view/109748645)
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Article number

2.6 Optional components

Converter frame size Rated power dv/dt filter plus VPL
(kW)
400 V converters
FSD 18.5 JTA:TEF1203-0HB "
22..30 JTA:TEF1203-0JB"
37 JTA:TEF1203-0KB "
FSE 45
55 JTA:TEF1203-0LB "
FSF 75
90...132 JTA:TEF1203-OMB "
FSG 160 ... 250 65SL3000-2DE35-0AA0
FSH 315 ... 400 6SL3000-2DE38-4AA0
FSJ 450 ... 560 6SL3000-2DE41-4AA0
690 V converters
FSD 3..18.5 JTA:TEF1203-0GB "
22..37 JTA:TEF1203-0HB "
FSE 45...55 JTA:TEF1203-0JB"
FSF 75...90 JTA:TEF1203-0KB ™"
110...132 JTA:TEF1203-0LB "
FSG 160 ... 250 JTA:TEF1203-OMB "V
FSH 315... 400 6SL3000-2DH35-8AA0
450 6SL3000-2DH38-1AAQ
FSJ 500 ... 630

" Manufacturer: mdexx Magnetronic Devices s.r.0.
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Dimensions

Eyelet holes
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Figure 2-2  Dimensions for JTA:TEF1203-0GB
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Eyelet holes
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Figure 2-4  Dimensions for JTA:TEF1203-0JB
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Eyelet holes
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Eyelet holes 350 s
! 5 ml ——Ea-—xﬂ
sia -
- _ I ¥ || m_ [ 19

320 s

U
5

(96.5)

303 15

f =I=N F © - I -
e@ﬁ 16 h\ Earth screw M6 ﬁ_______ﬁ @
H

[}
% o
é
>
(150}
|
|
|
|
|
|
|
N
150

AN

|

10

Figure 2-6  Dimensions for JTA:TEF1203-0LB

SINAMICS G120X converter
50 Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Description
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Figure 2-7  Dimensions for JTA:TEF1203-OMB
Technical data
Article number JTA: TEF1203 -0GB -OHB -0JB
Rated power 18.5 kW 37 kW 55 kW
Rated voltage (phase to phase) 690 V (+10%) 690V (+10%) 690V (+10%)
Rated output current (rms) 24 A 44 A 64 A
Maximum output current (rms) 38A 70 A 104 A
Inductance (Tolerance + 5%) 1.5 mH 1.2 mH 0.9 mH
Winding resistance 3x20.9 mQ 3x14.6 mQ 3x10.24 mQ
Nominal pulse frequency 2 kHz 2 kHz 2 kHz
Maximum pulse frequency 4 kHz 4 kHz 4 kHz
Output current maximum pulse fre- | 14.4 A 26.4 A 38.4A
quency
Maximum output frequency 150 Hz 150 Hz 150 Hz

SINAMICS G120X converter
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(screened | unscreened)

Article number JTA: TEF1203 -0GB -OHB -0JB
Voltage drop 17.15V 17.13V 1797V
Rated DC link voltage 935V 935V 935V
Maximum voltage rise at motor ter- | < 500 V/us <500 VlIps <500 Vlps
minals "

Maximum peak voltage | @ 400V 800V 800V 800V

at motor terminals @690V 1350V 1350V 1350V
(phase to phase) ?

Maximum peak voltage | @ 400 V 650V 650V 650V

at motor terminals @690V |1100V 1100V 1100V
(phase to earth) 2

Maximum cable length filter - motor | 350 m /525 m 350m /525 m 350m /525 m

Terminal type

Screw terminals

Screw terminals

Screw terminals

Rated terminal cross section (load cir- | 16 mm? 35 mm? 50 mm?
cuit)
Rated terminal cross section (DC link | 16 mm? 16 mm? 16 mm?
feedback) ¥
Degree of protection ¥ IPOO IPOO IPOO
Ambient temperature -20°C to 40°C -20°C to 40°C -20°C to 40°C
Weight 20 kg 29 kg 46 kg
Connection Metrical (mm?/ Nm)
Imperial (AWG / Ibf.in)
Stripping length (mm)
Line / motor cable 161/1.2 35/2.5 7016.0
6/11.0 2122 210153
13 17 24
DC link 161/1.2 16/1.2 161/1.2
6/11.0 6/11 6/11
13 13 13
Ground 16/11.2 35/2.5 7017110.0
6/11.0 222 210/ 86
13 17 24

D Voltage rise according IEC/TS 60034-17

2 Under nominal DC link voltage

3 Short-circuit-proof wiring is required

4 Installing the filter in an enclosure is required

»  Higher ambient temperatures up to 60°C allowed with current derating at 40°C, in the range 40...50°C with 1.5% per 1K and
in the range 50...60°C with 1.9% per 1K

Article number JTA: TEF1203 -0KB -OLB -OMB

Rated power 90 kW 132 kW 250 kw
Rated voltage (phase to phase) 690V (+10%) 690V (+10%) 690V (+10%)
Rated output current (rms) 103 A 230A 416 A
Maximum output current (rms) 160 A 70 A 104 A
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Article number JTA: TEF1203 -0KB -OLB -OMB
Inductance (Tolerance + 5%) 0.53 mH 0.37 mH 0.22 mH
Winding resistance 3x4.9mQ 3x3.25mQ 3x1.4mQ
Nominal pulse frequency 2 kHz 2 kHz 2 kHz
Maximum pulse frequency 4 kHz 4 kHz 4 kHz
Output current maximum pulse fre- | 61.8 A 87.6 A 156 A
quency
Maximum output frequency 150 Hz 150 Hz 150 Hz
Voltage drop 17.2V 171V 18.0V
Rated DC link voltage 935V 935V 935V
Maximum voltage rise at motor ter- | <500 V/us <500 Vlps <500 Vips
minals
Maximum peak | @ 400V 800V 800V 800V
voltage at motor | @ g9 v 1350V ... 1500 V 1350V ... 1500 V 1350V ... 1500 V
terminals (phase
to phase) 23
Maximum peak | @ 400V 650V 650V 650V
voltage at motor | @ ggg v 1100 V 1100V 1100 V
terminals (phase
to earth) 2
Maximum cable length filter - motor | 450 m / 650 m 450 m/ 650 m 450 m [ 650 m
(screened / unscreened) ¥ 525 m /800 m 525 m /800 m 525 m /800 m
Terminal type Busbar M8 Busbar M10 Busbar M10
Rated terminal cross section (load cir- | 95 mm? 120 mm? 2x120 mm?
cuit) 1x185 mm?
Rated terminal cross section (DC link | 25 mm? 25 mm? 50 mm?
feedback) ¥
Degree of protection IPOO IPOO IPOO
Ambient temperature -20°C to 40°C -20°C to 40°C -20°C to 40°C
Weight 77 kg 97 kg 172 kg
Connection Metrical (mm?/ Nm)
Imperial (AWG / Ibf.in)
Line / motor cable 95/13.0 120/13.0 2x120/13.0
3/0/115 4/0/115 2x4/0/115
185/13.0
6/0/13.0
DC link 25/9.0 2519.0 50/9.0
4180 4180 1180
Ground 50/6.0 7016.0 95/6.0
1153 2/0153 3/0/53

2)

3)

4)

5)

Voltage rise according IEC/TS 60034-17
Under nominal DC link voltage

Maximum peak voltage at motor terminals < 1350V at cable length up to 450m screened or 650m unscreened Maximum
peak voltage at motor terminals < 1500V at cable length up to 525m screened or 800m unscreened

Short-circuit-proof wiring is required
Installing the filter in an enclosure is required
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® Higher ambient temperatures up to 60°C allowed with current derating at 40°C, in the range 40...50°C with 1.5% per 1K and

in the range 50...60°C with 1.9% per 1K

Article number 6SL3000 -2DE35-0AA0 -2DE38-4AA0 -2DE41-4AA0
Maximum output 490 A 840 A 1405 A
Degree of protection IPOO IPOO IPOO
Output frequency 0...150Hz 0...150Hz 0...150 Hz
dv/dt filter

Power loss

-at50 Hz 0.874 kW 1.106 kW 1.111 kW
-at 60 Hz 0.904 kw 1.115 kW 1.154 kW
-at 150 Hz 0.963 kW 1.226 kW 1.23 kW
Connections

- Power Module M12 M12 2xM12
- Load M12 M12 2xM12
- Ground M6 M6 M6
Maximum cable length between filter | 300 m / 450 m

and motor (screened / unscreened) ©

Weight 122 kg 149 kg 158 kg
Voltage peak limiter

Power loss

-at 50 Hz 0.042 0.077 0.134
-at 60 Hz 0.039 0.072 0.125
-at 150 Hz 0.036 0.066 0.114
Connections

- dv/dt filter Terminal 70 mm? M8 M10

-DC Terminal 70 mm? M8 M10

- Ground Terminal 35 mm? M8 M8
Weight 16 kg 48 kg 72 kg
Article number 65L3000 -2DH35-8AA0 -2DH38-1AA0
Maximum output 575 A 810 A

Degree of protection IPOO IPOO

Output frequency 0...150Hz 0...150Hz

dv/dt filter

Power loss

-at 50 Hz 0.862 kW 0.828 kW

-at 60 Hz 0.902 kw 0.867 kW

-at 150 Hz 0.964 kw 0.927 kw

Connections

- Power Module M12 2xM12

- Load M12 2xM12

- Ground M6 M6

SINAMICS G120X converter
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Article number 65L3000 -2DH35-8AA0 | -2DH38-1AA0
Maximum cable length between filter 300m /450 m
and motor (screened / unscreened) ©
Weight 172 kg | 160 kg
Voltage peak limiter
Power loss
-at 50 Hz 0.063 kW 0.106 kW
-at 60 Hz 0.059 kw 0.1 kW
-at 150 Hz 0.054 kW 0.091 kW
Connections
- dv/dt filter M8 M10
-DC M8 M10
- Ground M8 M8
Weight 48 kg 72 kg
2.6.7 Push-through mounting kit
Overview

The optional push-through mounting kit is used to mount a converter in a control cabinet with
its heatsink passing through the cabinet panel. The push-through mounted converters can
fulfill a degree of protection of IP20. The back side of the converter must be enclosed adequately.

Note

Push-through mounting kits are available for converters of frame sizes FSA to FSG.

/\ WARNING

Spread of fire from the back side of the converter

Component failures can cause spread of fire and smoke from the back side of a converter
installed with a push-through mounting kit. This can result in serious personal injury or
property damage.

¢ Cover the back side of the converter sufficiently with a metallic cover or a separate metallic
air duct or similar.

Article number

Converter frame size Push-through mounting kit
FSA 65L3261-6GA00-0BAO
FSB 6SL3261-6GB00-0BAO
FSC 65L3261-6GCO0-0BAO
FSD 65L3261-6GD00-0BAO
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Converter frame size Push-through mounting kit
FSE 65L3261-6GE00-0BAO
FSF 65L3261-6GF00-0BAO
FSG 65L3261-6GG00-0BAO

Mounting the converter with the push-through mounting kit

The push-through mounting kit comprises one piece of frame for converter FSA to FSC, and four
pieces of frames for converter FSD to FSG.

Mount the converter with push-through mounting kit on the uncoated panel of the control
cabinet. Further information about EMC-compliant installation is available in the following
section:

EE] EMC-compliant setup of the machine or plant (Page 93)

Procedure, FSA ... FSC

1. Prepare a cutout and holes in the control cabinet panel for the push-through mounting kit.
Dimension drawings and drill patterns (Page 81)

2. Fix the U-shape frame to the converter using screws (4 x M4 - 2.5 Nm) (step @).
3. Push the converter heatsink through the cutout of the control cabinet.

4. Fix the converter to the cabinet panel with screws (FSA/FSB: 6 x M6 - 2.5 Nm; FSC: 6 x M6 -
3 Nm) (step @).

You have correctly installed the converter with the push-through mounting kit.
m)
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Procedure, FSD ... FSG

Y
g B

SINAMICS G120X

1. Prepare a cutout and holes in the control cabinet panel for the push-through mounting kit.
Dimension drawings and drill patterns (Page 81)

2. Fix the top and bottom frames (bearing "TOP" and "BOTTOM" marks respectively) to the
converter using screws (FSD/FSE: 8 x M5 - 3 Nm; FSF/FSG: 8 x M8 - 25 Nm) (step @).

3. For converter FSD to FSF, first attach the left and right frames (bearing "LEFT" and "RIGHT"
marks respectively) to the rear of the converter, and then fix them together with the top and
bottom frames using screw nuts (FSD/FSE: 8 x M5 - 3 Nm; FSF: 8 x M8 - 25 Nm) (step @).
For converter FSG, after attaching the left and right frames, you also need to attach four
additional support clips from the front of the converter, and fix the clips with all mounting
frames together using the screw nuts (see below) (8 x M8 - 25 Nm).

Woo"’iﬁo le

4. Fixthe mounting frames in place with screws (FSD: 4 x M5 -6 Nm; FSE: 4 x M6 - 10 Nm; FSF:
4 x M8 - 25 Nm; FSG: 4 x M10 - 50 Nm) at the mounting holes of the converter (step @).

5. Push the heatsink through the cutout of the control cabinet.

6. Fix the converter with the fixing screws (FSD/FSE: 6 x M5 - 6 Nm; FSF/FSG: 8 x M8 - 25 Nm)
to the cabinet panel (step @).

You have correctly installed the converter with the push-through mounting kit.
m)

Mounting the shield connection kit for the Power Module, push-through mounted FSD ... FSG

The push-through mounting kits for converters of frame sizes FSD to FSG provide separate
shielding plates for the power connections. In order to connect the line supply and motor cable
shields for a push-through mounted converter FSD to FSG, you must use the shielding plate
provided in the push-through mounting kit.

SINAMICS G120X converter
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2.6.8

2.6.9

Overview

58

Procedure, FSD ... FSG
1. Remove the four screws at the bottom of the converter.

2. Attach the shielding plate to the converter and fix it in place by fastening the four screws.
For converter FSG, use two additional screws to fix the shielding plate to the cabinet panel.
FSD ... FSF FSG

SINAMICS G120

FSD/FSE: 3 Nm (26 Ibf.in)
FSF/FSG: 25 Nm (221 Ibf.in)

3. If the converter has an integrated line filter, mount the EMC connecting bracket provided in
the scope of delivery of the converter. For more information about mounting the EMC
connecting bracket, see the following section:

Mounting the shield connection kits (Page 84)

You have now mounted the shield connection kit.
)

Mounting grips for push-through mounted converters

For the push-through mounted converters FSD to FSG, the optional mounting grips can be used
to mount the converters without hoisting gear.

Article number: 65L3200-0SM22-0AA0

For more information about the installation of this optional component, see the following
section:

EE] Additional mounting instructions, FSD ... FSG (Page 87)

IP21 top cover

The optional IP21 top cover provides extra protection for the converter. The IP21 top cover is

mounted above the converter and includes the necessary seals to ensure compliance with
degree of protection IP21.

Note

IP21 top covers are available for converters of frame sizes FSA to FSG.

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Description

Mounting

Article number

Mounting instructions:

2.6 Optional components

Mount the IP21 top cover in a tightly controlled electrical room using two screws.

Mount the IP21 top cover right above the converter so that the cover and converter are
aligned by their centers.

Maintain the clearance to the converter.

SINAMICS G120X converter
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Table 2-1 IP21 top cover dimensions - mm (inch)
Frame size | Clearance | A B C D (4] Tighten-
ing torque
FSA 100 (3.9) 25 (1.0) 120 (4.7) |80(3.15) 306(12.0) |4.5(0.18) |3 Nm
FSB 160 (6.3) | 118 (4.6) 5.5(0.22) | (27 Ibf.in)
FSC 29 (1.1) 260(10.2) | 170(6.7) 323(12.7) | 6.0(0.24) |6 Nm
FSD 300 (11.8) (53 Ibt.in)
FSE 335(13.2) | 230(9.1)
FSF, FSG 365 (14.4) | 270(10.6) | 443 (17.4)
Converter frame size Article number
FSA 6SL3266-1PAO0-0BAO
FSB 6SL3266-1PBO0-0BAO
FSC, FSD 6SL3266-1PD0O0-0BAO
FSE 6SL3266-1PEOO-OBAO
FSF, FSG 6SL3266-1PFO0-0BAO
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2.6.10 Mounting kit for line-side cable connection, left (FSH only)

Alternatively, for converters of frame size FSH, the line supply cables can be connected on the
left side of the converter using this optional mounting kit. The converter can then be installed
higher in the control cabinet, allowing more efficient use of the available cabinet space. In many
cases, use of this installation kit also helps in the implementation of effective cabinet cooling.
For converters of frame size FSJ, the line supply cables can only be connected from the top.

Article number: 65L3366-1LH00-OPAO

2.6.11 I/0 Extension Module

The SINAMICS G120X I/0O Extension Module is available as an optional component. It expands
the number of the I/O terminals on the converter, enabling more converter control functions. It

also provides connection to the operator panel (BOP-2 or IOP-2) or SINAMICS G120 Smart
Access.

Article number: 65L3255-0BEO0-0AAQ

Note

The SINAMICS G120X 1/O Extension Module is only supported on the G120X converter that
meets the following restrictions:

e FSversion=02 02 (FSA ... FSG)/02 (FSHIFSJ)

e FW version=1.01

You can find the FS version of your converter on the rating plate.

Scope of delivery
The delivery contains the following components:
* /O Extension Module
* Front cover for the Control Unit

* Ferrite core (used only when the I/O Extension Module connects an operator panel that is
mounted via the door mounting kit)

e Compact installation instructions

SINAMICS G120X converter
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Outline dimensions

Mounting

SIESM ENS]

Operator panel —3

117 mm

71 mm

NOTICE

Device damage due to installation with power supply switched on

Installing or removing the SINAMICS G120X /O Extension Module when the converter s in the

power-on state can cause damage to the device.

¢ Make sure that the converter is powered off before installing or removing the SINAMICS
G120X 1/0 Extension Module.

To mount the 1/0O Extension Module, you must first open the cover of X21 interface (Page 128)
at the front of the Control Unit of the converter, and then proceed as follows:

1. Locate the lower edge of the I/O Extension Module into the matching recess of the Control
Unit.

2. Plug the module onto the converter until the latch audibly engages.

3. Open the cover of the terminal strips at the front of the 1/O Extension Module, and fix the
module with the provided M3 screw.

SINAMICS G120X converter
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4. Open the front cover of the converter and pull it out manually. Wire the terminal strips based
on your actual application.

5. Fit the provided front cover in place until the latch audiably engages.

You have now mounted the I/O Extension Module.
)

Special restrictions

1/0 Extension Module

—— Ferrite core

Door mounting kit

Operator panel

When using the I/0 Extension Module to connect the operator panel thatis mounted via the door
mounting kit, attach the delivered ferrite core to the cable (connecting the I/0 Extension Module
and the operator panel) in the vicinity of the /O Extension Module to meet the electrical fast
transient/burst immunity Class A (according to IEC 61800-3).

Interface overview

To access the interfaces at the front of the I/0 Extension Module, you must open the front cover.

Front view Back view

(D Interface to an operator panel or SINAMICS G120 Smart Access
(@ Sswitch for Al 2 (temperature/current) |1}
|

Temp ¢
Al 2 (80)

(3 Terminal strip X202

SINAMICS G120X converter
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@ Hole for fixing screw
@ Terminal strips X203 and X204
(® Interface to converter

Wiring the terminal strips

See the following for the wiring example of the 1/0 Extension Module:

Note

In the following wiring diagram, the DIs of the I/0 Extension Module and those of the converter
are used as one group, because the DI COM of the module and that of the converter are

connected. You can choose not to connect the two DI COMs so that the Dls of the module and
the converter can be used in two separate groups.

-X202
80 [Al 2+/TEMP Sensor Pt1000/LG-Ni1000/DIN-Ni1000 or analog input (0 mA ... 20 mA)
81 |Al 3+/TEMP Sensor Pt1000/LG-Ni1000/DIN-Ni1000
82|GND Reference for terminal 80
83|A0 2+ Analog output (OV ... 10V, 0 mA ... 20 mA)
84|GND Reference for terminal 81
85 |A0 1+ Analog output (OV ... 10V, 0 mA ... 20 mA)
86|GND Reference for terminals 83 and 85
-X203
— —87]DI7 « Connection, P or M-switching contact
+—"—88[DI 6 %{,K low <5V, high> 11V, max. 30 V
|—89 DI COM K Reference for digital inputs
L -X132 (CU interface)
-X204 9 [+24V out 24V output, max. 250 mA
90(D0O5 COM —\ T 28|GND Reference terminal
)91 D0 5 NO — —69 DI COM Reference for digital inputs
92 (D0 4 COM —
-)193]D0 4 NO ~ Max. 2 A 250 V AC; refer to
gg Bg g E%M fﬁ the table below for the max.
current @ 30V DC
+&)-96|D0 3 NC
97|00 2 COM
98|D0 2NO fﬁ
L®-99D0 2NC i

Max. DO current (for 30 V DC) dependent on the surrounding air temperature

For systems according to UL/IEC

Frame size DO2...DO3 |D04..DO5
FSA ... FSC 2 A @ max. 55 °C

FSD ... FSG 3 A @ max. 55 °C | 2A @ max. 55°C
FSHIFS) 3 A @ max. 45 °C; 2 A @ max. 55 °C

SINAMICS G120X converter
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/\ WARNING

Electric shock due to DO connection to dual power supply

When connecting the digital outputs of the I/0 Extension Module to DC and AC power supplies
at the same time, exposed components may carry a hazardous voltage that might result in
serious injury or death.

¢ Do not mix live parts with control signals (PELV/SELV) when connecting the DO terminals of
the 1/O Extension Module; for example, it is not allowed to connect DO 2 to an AC 220 V
power supply while connecting DO 3 to a DC 24 V power supply at the same time.

/\ WARNING

Electric shock due to terminal strips not installed in place

Terminal strips not installed in place may carry a hazardous voltage that might result in serious
injury or death.

¢ |f you need to do the wiring with the terminal strip pulled-out, after you finish the wiring,
make sure that you install it back properly by plugging it in place with a click.

Wiring example of connecting an external power supply

64

The following diagram shows you how to connect the digital inputs and digital outputs of the
I/O Extension Module with an external power supply.

2y -X203
+ —]
=
GND, 89|DICOM

-X132 (CU interface)
169[DI COM

Figure 2-8  Connecting P-switching contacts

oD -X203
o —87]D17
' [:—gs DI6
+24V, 89|DI COM

-X132 (CU interface)
169|DI COM

Figure 2-9  Connecting M-switching contacts
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Permissible wire and wiring options

2.6.12

Article number

2.6.13

2.6 Optional components

When wiring the terminal strip X204, use only 1.5 mm? solid or finely-stranded wires. For
terminal strips X202/X203, refer to the table below:

Solid or finely-stranded

Finely stranded with
non-insulated end
sleeve

Finely stranded with par-
tially insulated end
sleeve

Two finely-stranded
with partially insulated
twin end sleeves

8mm g5 .

A@ 1.5 mm?

8mm 05 .

a@ 1.0 mm?

8 mm
0.5 mm?

—

8 mm

Egz*o.s mm?

Operator panel

An operator panel can be ordered either together with the converter or separately as an optional
component. It has been designed to enhance the interface and communications capabilities of
the converter. You can use an operator panel to commission, troubleshoot, and control the
converter, as well as to back up and transfer the converter settings.

The operator panels (BOP-2 and IOP-2) can be mounted either directly on the converter orin a
control cabinet door using a door mounting kit. When you use the door mounting kit to mount
the operator panel in a motor control cabinet door for FSA ... FSG converters, you must use a
specific MCC cable.

Basic Operator Panel 2 (BOP-2) 6SL3255-0AA00-4CA1

Intelligent Operator Panel 2 (I0OP-2) 6SL3255-0AA00-4JA2

SIPLUS IOP-2 (with 3C4 class coating) 6AG1255-0AA00-2JA2

IOP-2 Handheld 6SL3255-0AA00-4HA1

Door mounting kit for the operator panel 6SL3256-0AP00-0JA0

MCC cable for the operator panel in FSA ... FSG
converters

6SL3266-4HA00-0ACO

SINAMICS G120 Smart Access

The SINAMICS G120 Smart Access is a Wi-Fi-based Web server module and an engineering tool.
It has been designed for quick commissioning, parameterization, and maintenance of the
converters.

Article number: 65L3255-0AA00-5AA0
@ FAQ (https://support.industry.siemens.com/cs/ww/en/view/109765499)
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2.6.14 Memory card

Function description

Table 2-2 Memory card to back up converter settings
Scope of delivery Article number
Memory card without firmware 65SL3054-4AG00-2AA0

More information

Using memory cards from other manufacturers
If you use a different SD memory card, then you must format it as follows:
* Insert the card into your PC's card reader.
e Command to format the card:
format x: /fs:fat or format x: /fs:fat32 (x: Drive code of the memory card on your PC.)
Functional restrictions with memory cards from other manufacturers

The following functions are either not possible — or only with some restrictions — when using
memory cards from other manufacturers:

¢ Know-how protection is only possible with one of the recommended memory cards.

e Incertain circumstances, memory cards from other manufacturers do not support writing or
reading data from/to the converter.

2.6.15 SINAMICS FSG Adapter Set

With the SINAMICS FSG Adapter Set, you can use cables with a maximum cross-section of 4 x 120
mm? per phase for line and motor connections on the G120X FSG converters.

Article number: 65L.3266-2HG00-0BAO

Note

After installation, the FSG Adapter Set does not affect the technical specifications of the G120X
FSG converters.

SINAMICS G120X converter
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Scope of delivery

(x1)

Applicable products

2.6 Optional components

(x12) (x4)

Product Voltage (V) Rated power (kW) Article number
G120X FSG 400 160 6SL32 .0- .YE50-...0
200 6SL32 .0- .YE52-...0
250 6SL32 .0- .YE54-...0
690 160 6SL32 .0- .YH50-.C.0
200 6SL32 .0- .YH52-.C.0
250 6SL32 .0- .YH54-.C.0

Dimensions (Unit: mm)

Cable cross-sections and screw tightening torques

Cable lug

Cross-section

Tightening torque

\‘ ;
s40mmy

X

UL approved ring-type cable lug (ZMVV)
for M10 screws

35...4x 120 mm?
1...4x4/0 AWG

22 ...25Nm
195 ... 221 Ibf.in

SINAMICS G120X converter
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Installation

SINAWIICS

ﬂ Hﬂﬂﬂﬂﬂlﬂﬂl ’

SINAWIICS

Note

To ensure correct and safe connections, crimp the cable lugs with a hexagon crimping tool.

68
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Note

To install the cover in place, do not use shrink-on sleeves if the cable cross-section is 120 mm?.

Note

Re-install the insulating plates in place after connecting the cables.

SINAMICS G120X converter
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2.7 Motors and multi-motor drives that can be operated

Siemens motors that can be operated
You can operate the following motors with the converter:
» Standard asynchronous motors
* Synchronous reluctance motors
e Permanent magnet synchronous motor with moderate saturation
You can find information about more motors on the Internet:

@ Motors that can be operated (https://support.industry.siemens.com/cs/ww/en/view/
100426622)

Third-party motors that can be operated
You can also operate the following non-Siemens motors with the converter:
» Standard asynchronous motors

¢ Most permanent magnet synchronous motors designed for converter operation with
moderate saturation:

— Surface-mounted permanent magnet synchronous motors

- Integrated permanent magnet synchronous motors

Restrictions

NOTICE

Insulation failure due to unsuitable third-party motor

A higher load occurs on the motor insulation in converter mode than with line operation.
Damage to the motor winding may occur as a result.

¢ Contact your local Siemens contact person

¢ Please observe the notes in the System Manual "Requirements for third-party motors"

The following standard induction motors are permissible:

e 200V converter
Motor power in the range of 25 % to 125 % of the converter power

* 400V converter
Motor power in the range of 25 % to 125 % of the converter power

* 690V converter
Motor power in the range of 50 % to 125 % of the converter power

SINAMICS G120X converter
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2.7 Motors and multi-motor drives that can be operated

Restrictions for permanent magnet synchronous motors:

Continuous operation of a permanent magnet synchronous motor at speeds < 15 % of the
rated speed is not possible.

Load moment of inertia > 20% of the motor moment of inertia
Operation with a low inertia motor is not possible.

Cogging torque < 4 % of the rated torque
Sinusoidal EMF generator voltage with THD < 2 %
EMF generator voltage < rated voltage of the converter

Rated motor voltage < 0.9 mains voltage

Additional information

More information is provided on the Internet:

@ Requirements for third-party motors (https://support.industry.siemens.com/cs/wwi/en/
view/79690594)

Additions to the System Manual "Requirements placed on third-party motors":

The System Manual largely applies to the SINAMICS G120X converter, even though the latter
is not explicitly mentioned in the System Manual.

Instead of Chapter 4.5 of the System Manual, "Magnetizing current", the following chapter
of these operating instructions applies:

Setting the saturation characteristic of the permanent magnet synchronous motor
(third-party motor) (Page 505)

The pulse frequency of the converter varies between 2 kHzand 4 kHz, depending on the rated
power of the converter. The losses in the motor are greater with a pulse frequency of 2 kHz
than with a pulse frequency of 4 kHz. If you operate a motor on the converter with a pulse
frequency of 2 kHz, the motor must be designed for this purpose.

Multi-motor operation

Multi-motor operation involves simultaneously operating several identical motors on one
converter. For standard induction motors, multi-motor operation is generally permissible.

Additional preconditions and restrictions relating to multi-motor operation are available on the
Internet:

@ Multi-motor drive (http://support.automation.siemens.com/WW/view/en/84049346)

SINAMICS G120X converter
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3.1 Installing the label for the North American market

Description

/
DAN G E R - Risk of electrical shock. Discharge

\

time of DC capacitors to a level below 50V is 5 minutes.

WAR N I N G -The opening of the branch-circuit

protective device may be an indication that a fault has
been interrupted.To reduce the risk of fire or electrical
shock, current carrying parts and other components of
the controller should be examined and replaced if
damaged. If burnout of the current elements of an
overload relay occurs, the complete overload relay
must be replaced.

The supply circuit’'s maximum short circuit current
capability and voltage rating depends on type and
rating of the overcurrent protection device.

Refer to the user manual for details.

Integral solid state short circuit protection does not
provide branch circuit protection. Branch circuit
protection must be provided in accordance with the
National Electrical Code, the Canadian Electrical Code,
Part1, respectively, additional local Codes and the
Manufacturer’s Instructions.

Integral motor overload protection included. Refer to
user manual for initial setting and adjustments.

DAN G E R - Risque de choc électrique. Une

tension dangereuse peut étre présentée jusqu'a 5
minutes aprés avoir coupé l'alimentation.

ATTE NTI O N - Le déclenchement du dispositif

de protection du circuit de dérivation peut étre di a une
coupure qui résulte d'un courant de défaut. Pour limiter
le risque d'incendie ou de choc électrique, examiner les
piéces porteuses de courant et les autres éléments du
contrdleur et les remplacer s'ils sont endommagés.

En cas de grillages de I'élément traversé par le courant
dans un relais de surcharge, le relais tout entier doit
étre remplacé.

Le courant nominal de court-circuit du circuit
d'alimentation et sa tension assignée dépendent du type
et des caractéristiques assignées du dispositif de
protection contre les surcharges. Pour plus de détails,
voir manuel.

La protection intégrée contre les courts-circuits n'assure
pas la protection de la dérivation. La protection de la
dérivation doit étre exécutée conformément au le
National Electrical Code (NEC) ou le Code Canadien

de L'électricité, premiére partie, et dans le respect des
prescriptions locales et des instructions du fabricant.

Protection de surcharge moteur incluse. Voir manuel
pour les paramétres d'origine et les réglages.

\

- AN J

Figure 3-1

Adhesive label with danger and warning notes for North America

The converter is supplied with an adhesive label with danger and warning notes for the North
American market.

Attach the adhesive label in the required language to the inside of the control cabinet where it
is clearly visible at all times.
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3.2 Power losses and air cooling requirements
3.2 Power losses and air cooling requirements

Overview

To protect the components from overheating, the control cabinet requires a cooling air flow,
which depends on the power loss of the individual components.

Measures in order to ensure that the components are adequately cooled
¢ Add the power losses of the individual components.
- EE] Technical data dependent on the power (Page 1321)
— Use the manufacturers' data for components, for example reactors or filters.

e (alculate the air flow required:
airflow [l/s] = power loss [W] * 0.86 / AT [K]
Power loss: Total of the power losses of the individual components.
A T: Permissible temperature rise in the control cabinet.

¢ Ensure that the control cabinet is appropriately ventilated and equipped with suitable air
filters.

e Ensure that the components maintain the specified clearances with respect to one another.

e Ensure that the components are provided with adequate cooling air through the cooling
openings.

e Use appropriate air barriers to prevent cooling air short circuits.

e Ensure that the electrical cabinet is adequately ventilated and is equipped with suitable air

filters.
Comply with the replacement intervals of the air filter.

SINAMICS G120X converter
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3.2 Power losses and air cooling requirements

Further measures
Air barriers can prevent converters from overheating each other. Such measures are only

necessary in extreme cases when the cooling air temperature reaches the maximum ambient

temperature of the converter.

v

Cooling air flow

Air barrier

Cooling air flow

Air barrier

SINAMICS G120X converter
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3.3 Mounting the converter

3.3

3.3.1

Mounting the converter

Basic installation rules

General installation conditions

When installing the converters carefully observe the conditions listed below in order to
guarantee reliable, continuous and disturbance-free operation.

The converters are designed for installation in a control cabinet.

The converters are suitable for mounting on non-combustible surfaces only, for example, on
an uncoated metal mounting plate.

The converters are of IEC/UL Open Type and comply with degree of protection IP20 according
to IEC 60529. The converters utilizing push-through technology fulfill a degree of protection
of IP20.

The converters are certified for use in environments with degree of pollution 2 without
condensation, that is in environments where no conductive pollution/dirt occurs.
Condensation is not permissible.

Ensure that the device is free of dust and dirt. When using a vacuum cleaner, this must
comply with ESD equipment rules.

Keep the device away from water, solvents and chemicals. Take care to install it away from
potential water hazards, for example, do not install it beneath pipes that are subject to
condensation. Avoid installing it where excessive humidity and condensation may occur.

Keep the device within the maximum and minimum operating temperatures. At
temperatures > 40 °C and installation altitudes > 1000 m, the devices must be derated.

Ensure that the correct level of ventilation and air flow is provided.

Fast temperature changes of the air drawn in (for example, by using cooling units) are not
permitted due to the danger of condensation.

Ensure that all converters and the cabinet are grounded according to the EMC guidelines
EMC-compliant setup of the machine or plant (Page 93)

Installation in the United States and Canada (UL or CSA)

76

Converters for systems in the United States/Canada (UL/cUL)

For a system configuration in conformance with UL/cUL, use the UL/cUL-approved fuses or
circuit breakers under the following Internet address:

Fuses and circuit breakers (https://support.industry.siemens.com/cs/ww/en/view/
109762895)

The converter of frame size FSA has to be mounted in an enclosure sized min. 500 mm
(height) x 400 mm (depth) x 255 mm (width).

SINAMICS G120X converter
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Mounting

3.3 Mounting the converter

¢ Theintegrated solid-state short-circuit protection does not provide branch circuit protection.

— UL: Branch circuit protection must be provided in accordance with the Manufacturer
Instructions, National Electrical Code and any additional local codes.

— CSA: Branch circuit protection must be provided in accordance with the Canadian
Electrical Code, Part |

¢ On the system side, provide branch circuit protection in conformance with NEC or CEC, Part
1, and the local regulations.

¢ The converters provide internal motor protection corresponding to UL 61800-5-1. The
protection threshold is 115% of the converter full load current. When commissioning, you
can adapt the motor overload protection using parameter p0640.

e Forframe sizes FSF and FSG, to connect the line supply and motor only use UL approved ring-
type cable lugs (ZMVV), which are certified for the particular voltage, with a permissible
current of at least 125% of the input and output current. Use the higher value as basis.

¢ The line and output voltage may not be lower than 400 V or higher than 600 V.

* Only use copper cables rated for 60 °C/75 °C. For converters FSA to FSC, only use copper
cables rated for 75 °C V.

DWhen connecting a cable with a higher rated temperature, do not reduce the cable cross-
section.

Example: If a cable with a rated temperature of 60 °C is specified, the cable cross-section must
also be rated according to 60 °C. When connecting a cable with a higher rated temperature, e. g.
90 °C, you must determine the cable cross-section as if the cable had a rated temperature of 60
°C.

/\ WARNING

Risk of explosion or spread of fire from built-in devices

Short circuits in the converter or its components may cause explosion or fire in the control
cabinet, which can result in serious personal injury or property damage.

e Install built-in devices in a suitable and robust metal cabinet in such a way that personnel
are protected against the explosive shock and fire, or take other appropriate protection
measures, for example, using five safety cabinet locks additionally.

Additional measures for CSA conformity
Converter FSA ... FSC
* Install the converter on a surge protection device with the following features:
— Rated voltage 3-phase 480 V AC
— Overvoltage category lll
— Overvoltage VPR <500 V
— Applications, type 1 or type 2 Frame

SINAMICS G120X converter
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3.3 Mounting the converter

Converter FSD ... FSG
e Operate the converter under the following ambient conditions:
— Pollution degree 2

— Overvoltages category I

Protection against the spread of fire

The device may be operated only in closed housings or in control cabinets with protective covers
that are closed, and when all of the protective devices are used. The installation of the device in
a metal control cabinet or the protection with another equivalent measure must prevent the
spread of fire and emissions outside the control cabinet.

Protection against condensation or electrically conductive contamination

Protect the device, e.g. by installing it in a control cabinet with degree of protection IP54
according to IEC 60529 or NEMA 12. Further measures may be necessary for particularly critical
operating conditions.

If condensation or conductive pollution can be excluded at the installation site, a lower degree
of control cabinet protection may be permitted.

Mounting position

3.3.2

Overview

78

J J A /

Figure 3-2  Only mount in the vertical position with the line connection at the bottom

Dimension drawings and drill patterns

The converters are designed to be mounted in accordance with the dimension drawings, in a
cabinet using screws, nuts and washers.

Note

To comply with EMC specifications, it is recommended to mount the converter on an electrically
conductive mounting panel in the cabinet. This mounting panel should be connected to the
cabinet PE.

SINAMICS G120X converter
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3.3 Mounting the converter

3.3.2.1 Mounting the converter on the mounting panel

Dimensions and clearance distances - mm (in)

<
sh
c
o ©
® g1
o o
k)
Qo
= X
] &
° & v 0
= Z
e @ .
Q-
c
o
©
g
o
Fram | Height | Heightin- | Width | Depth | Depth with additional module Clearance ?
esize cluding With op- | With With /0 | A B lateral | front
shield erator G120 Exten-
plate panel Smart Ac- | sion Mod-
cess ule
FSA | 232 330(13.0) | 73 (2.8) | 209 218 (8.6) [216(8.5) |236 80 (3.1) | 100 0¥ -
9.1 (8.2) (9.3)" (3.9)
FSB | 275 383 (15.1) | 100 209 218 (8.6) [216(8.5) |236 80 (3.1) | 100 03 -
(10.8) (3.9) (8.2) (9.3) " (3.9)
FSC | 295 423(16.7) | 140 209 218 (8.6) [216(8.5) |236 80 (3.1) | 100 0¥ -
(11.6) (5.5) (8.2) (9.3)" (3.9)
FSD | 472 625 (24.6) | 200 239 248 (9.8) |246(9.7) |266 300 350 03 -
(18.6) (7.9) (9.4) (10.5) " (11.8) |(13.8)
FSE | 551 729 (28.7) | 275 239 248 (9.8) | 246(9.7) |266 300 350 03 -
(21.7) (10.8) |(9.4) (10.5) " (11.8) |(13.8)
FSF | 709 969 (38.1) | 305 360 369 (14.5) | 367 (14.4) | 387 300 350 03 -
(27.9) (12) (14.2) (15.2) » (11.8) |(13.8)
FSG 999 1255 305 360 369 (14.5) | 367 (14.4) | 387 300 350 03 -
(39.3) | (49.4) (12) (14.2) (15.2) " (11.8) |(13.8)
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3.3 Mounting the converter

Fram | Height | Heightin- | Width | Depth | Depth with additional module Clearance ?
esize cluding With op- | With WithI/l0 | A B lateral | front
shield erator G120 Exten-
plate panel Smart Ac- | sion Mod-
cess ule
FSH 1696 - 548 393 - - 0 250 30(1.2) [ 100
(66.7) (21.6) (15.5) (9.8) (3.9)
FSJ 1621 - 801 393 - - 0 250 30(1.2) [ 100
(63.8) (31.5) |(15.5) (9.8) (3.9

D Additional depth of 11.8 mm/9.8 mm is required with an operator panel/G120 Smart Access mounted onto the I/0 Extension

Module.

2 The cooling air clearances A and B refer to the converter without shield plate.

¥ For tolerance reasons, we recommend a lateral clearance of approx. 1 mm. For converters FSA ... FSC, the side-by-side
mounting (with 0 mm lateral clearance) allows a maximum surrounding air temperature during operation of 50 °C; in case
of the surrounding air temperature higher than 50 °C, a lateral clearance of 50 mm or greater is required.

Drill patterns - mm (in)

Table 3-1 FSA ... FSG

Drill pattern Dimensions FSA FSB FSC FSD FSE FSF FSG
@ A A 55(2.2) |80(3.2) |118(4.6)|170(6.7) |230(9.1)|270 265
T e — (10.6) | (10.4)
: Bl I8 2215|265 283 430 509 680 970.5
| | (8.7) (10.4)  [(111)  |(16.9) |(20.0) |(26.8) |(38.2)
| o 5(0.2) |5(0.2) [5.5(0.2) |6.0(0.2) |6.5(0.3) |8.5(0.3) |12(0.5)
| ||| |Fixings (bolts, ~ [4xM4 [4xM4 |4xM5 |[4xM5 |4xM6 |4xM8 [4xM10
| || | washers, nuts)
5 | | [ Tightening torque | 2.5 2.5 2.5 6(53.1) |10(88.5) |25 50
| (|| - Nm (ibf. in) (2.1)  |(2.1)  [(22.0) (221.3) | (442.5)
| |
| |
| |
| |
JAJ‘j{;&t
| |

Note: For the converters FSD to FSG, a printed full-size drill pattern is supplied with each converter. This can be used to easily drill
the necessary mounting holes.
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3.3 Mounting the converter

Table 3-2 FSH and FSJ

Drill pattern Dimensions FSH FSJ
o1, A1 A2 A3 AT 160 (6.3) 200 (7.9)
e (A2 150 (5.9) 290 (11.4)
A3 160 (6.3) 200 (7.9)
A4 225 (8.9) 345 (13.6)
A5 225 (8.9) 345 (13.6)
B 1419 (55.9) 1399 (55.1)
G1 39 (1.5) 60.5 (2.4)
G2 49 (1.9) 60.5 (2.4)
] 8.5(0.3) 8.5(0.3)
B Fixings (bolts, washers, | 7 x M8 7 x M8
nuts)
Tightening torque - Nm | 25 (221.3) 25 (221.3)
(Ibf. in)
N S P
2" A4 " A5 |
3.3.2.2 Mounting the converter utilizing push-through technology (FSA to FSG only)

Use the optional mounting kit to mount a converter in push-through technology in a control
cabinet. Mounting instructions are provided in the following section:

Cex]] Push-through mounting kit (Page 55)
The following dimension drawings and drilling patterns are not to scale.

Panel thickness of the control cabinet < 3.5 mm

SINAMICS G120X converter
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3.3 Mounting the converter

Mounting dimensions - mm (in)

FSA .. FSC

FSD ... FSG

SINAMICS G204

Frame size Width (W) Height Depth
H (with shield plate) | H1 (wthout shield plate) | T1 T2
FSA 127 (5.0) 324 (12.7) 234 (9.2) 160 (6.3) 57 (2.2)
FSB 154 (6.1) 384 (15.1) 279 (10.9) 153 (6.0) 66 (2.6)
FSC 192 (7.6) 407 (16.0) 295 (11.6) 154 (6.1) 65 (2.5)
FSD 271 (10.6) 647 (25.5) 514 (20.2) 142 (5.6) 98 (3.9)
FSE 360 (14.2) 773 (30.4) 600 (23.6) 145 (5.7) 93 (3.7)
FSF 396 (15.6) 1003 (39.5) 749 (29.5) 185 (7.3) 185 (7.3)
FSG 384 (15.1) 1275 (50.2) 1026 (40.4) 184 (7.2) 188 (7.4)
SINAMICS G120X converter
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Cutouts and drilling patterns - mm (in)

3.3 Mounting the converter

e ‘,—_L e a L ol a L el © Q N
7rl\ o i 7# - — = —5< Lng
@ %
b b| |y SHE b| |b b
—5© G —4© G
LI v FSD/FSE FSF FSG
C|IH —1o oI
b1 b1 |b1 b1
e c c
b o b1 b1 50 Cq— —+© o4
d
t o1 b2 q b2 |b2 d b2
LN ot
) o 15 15|
FSA...FSC N
Q d O
* Fo{r holes for mounting the
shielding plate
Frame Drilling dimensions - mm (in) Fixings | Tighten-
size a b b1 b2 c d e o ing tor-
que-Nm
(Ibf.in)
FSA 105.5 102.5 - - 233(9.2) |82(3.2) |18.5 6.5 6 x M6 2.5
(4.2) (4.0) (0.72) (0.26) (22.1)
FSB 132.5 117 (4.6) | - - 280(11) | 109 (4.3) | 28(1.1) | 6.5 6 x M6 2.5
(5.2) (0.26) (22.1)
FSC 170.5 120.5 - - 296 149 (5.9) | 32 6.5 6 x M6 3(26.6)
(6.7) 4.7) (11.6) (1.26) (0.26)
FSD 246 (9.7) | 235(9.3) | 241 (9.5) | - 497 216 (8.5) [ 10.5 7 (0.3) 6 x M5 6(53.1)
(19.6) (0.4)
FSE 323 275 281 - 588 (23) | 292 19(0.7) | 7(0.3) 6 x M5 6 (53.1)
(12.7) (10.8) (11.1) (11.5)
FSF 350 220 (8.7) | 250 (9.8) | 226 (8.9) | 731 324 20.5 10(0.4) |8xM8 25
(13.8) (28.8) (12.8) (0.8) (221.3)
FSG 350 328 330(13) | 328 1015 324 14.6 10/11*(0 |8 x M8/ |25
(13.8) (12.9) (12.9) (40) (12.8) (0.6) 4) 4 x M10* | (221.3)/
50
(442.5)*
* Four holes for mounting the shielding plate
SINAMICS G120X converter
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3.3 Mounting the converter

3.3.3 Mounting the shield connection kits

Overview

We recommend that you mount the shield connection kits provided. The shield connection kit
makes it simpler to install the converter in compliance with EMC regulations and to provide
strength relief for the connected cables.

Mounting the shield connection kit, FSA ... FSC

Procedure

1. Remove the two screws and two U clamps from the bottom of the converter @
2. Mount the two U clamps with the two screws on the shield plate ().

3. Fasten the shield plate in place using two screws (3.

You have now mounted the shield connection kit.
m)

Mounting the shield connection kit, FSD ... FSG

For converters FSD to FSG, two sets of shield connection kits are available for the Control Unit
and the Power Module respectively.

SINAMICS G120X converter
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3.3 Mounting the converter

Mounting the shield connection kit for the Control Unit, FSD ... FSG

Attach the shielding plate to the bottom of the Control Unit, and use a cross-tip screwdriver PZ
to tighten the screw to fix it onto the converter.

Mounting the shield connection kit for the Power Module, FSD ... FSG

Note
For a push-through mounted converter FSD ... FSG, use the shielding plate provided in the push-
through mounting kit.

Em Push-through mounting kit (Page 55)

SINAMICS G120X converter
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3.3 Mounting the converter

Procedure, FSD/FSE

1. Attach the shielding plate to the bottom of the converter and fasten it in place using four

SCrews

If the converter has an integrated line filter, mount the EMC connecting bracket additionally.
a. Slide the EMC connecting bracket into the converter, so that it is held in the converter by
the clamping spring @

The EMC connecting bracket is positioned correctly if you feel some resistance when pulling
it out from the converter.

b. Having ensured that it is positioned correctly, fasten the EMC connecting bracket in place
using three screws

You have now mounted the shield connection kit.

m)

Procedure, FSF

1.

Attach the shielding plate to the bottom of the converter and fasten it in place using four
SCrews

If the converter has an integrated line filter, mount the EMC connecting bracket additionally
by fastening it to the shielding plate with four screws (2.

4 3 Nm (26 Ibf.in)
& &

You have now mounted the shield connection kit.

m)
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3.3 Mounting the converter

Procedure, FSG
1. Secure each side part to the shielding plate with two screws .

2. Attach the shielding plate to the bottom of the converter and fasten it in place using six
screws ().

3. If the converter has an integrated line filter, mount the EMC connecting bracket additionally
by fastening it to the shielding plate with four screws (3.

You have now mounted the shield connection kit.
)

Mounting the covers for DC-link terminals (FSA ... FSG only)

The package of the shield connection kit contains the covers for DC-link terminals (R1 and F3).
Proceed as follows to install the covers:

3.34 Additional mounting instructions for FSD ... FSJ

3.3.4.1 Additional mounting instructions, FSD ... FSG

When mounting the converters FSD to FSG, the weight of the converter should be considered
and appropriate hoisting gear for mounting should be applied.

converter weight:

Cor]] Technical data dependent on the power (Page 1321)
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3.3 Mounting the converter

Hoisting gear

For cabinet panel mounted converters

Use crane lifting lugs and the appropriate hoisting gear when mounting the converters on the
cabinet panel.

For push-through mounted converters

Use the hoisting gear shown below when mounting the converters utilizing push-through
technology.

SINAMICS G120X converter
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3.3 Mounting the converter

Mounting grips

Alternatively, you can use the mounting grips to mount the push-through mounted converters
without hoisting gear. Install the four mounting grips as shown below.

<
5
[
ﬁ
Z
4
Z
7]
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3.3 Mounting the converter

3.3.4.2

Installing

90

Additional mounting instructions, FSH/FSJ

Removing the pallet

Lifting frame

Remove the transportation fixtures
% and pallett

Lifting the converter into the cabinet

The converters FSH and FSJ can be lifted into the cabinet with the lifting eyes. Use a lifting
harness where the ropes or chains are maintained in a vertical position. The device must not be
lifted at an angle because this can damage the housing. Rope spreaders may have to be used.

_©30mm (1.21in)

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Mounting

3.3 Mounting the converter

The electrical cabinet installation must be realized in accordance with the dimension drawings

supplied. The minimum cabinet sizes for the installation of converters FSH and FSJ are provided
as follows:

e For FSH: 800 mm (width) x 2000 mm (height) x 600 mm (depth)
e For FSJ: 1000 mm (width) x 2000 mm (height) x 600 mm (depth)

Before converter installation, remove the side, back, and top plates from the cabinet frame, and
mount at least two support plates in the cabinet.

Cabinet frame

/
o

Support plates

After the converter is installed in the cabinet, install the side, back, and top plates back to the
cabinet frame.

3.3.5 Mounting the optional components

Depending on the particular application, converters may require optional components. For

more information about optional components, refer to Section "Optional components
(Page 35)".
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3.3 Mounting the converter

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

4.1.1 EMC-compliant setup of the machine or plant

The converter is designed for operation in industrial environments where strong

electromagnetic fields are to be expected.

Reliable and disturbance-free operation is only guaranteed for EMC-compliant installation.

To achieve this, subdivide the control cabinet and the machine or system into EMC zones:

EMC zones

Control cabinet

Line supply —?
|

Fuses, switches and
contactors

T

Line reactor or line filter

Inverter

Output reactor

@—

24 V power supply

Higher-level control
system

Connection of sensors,
e.g. position, pressure, or
temperature

Figure 4-1

E

HF

Inside the control cabinet

SINAMICS G120X converter

Driven machine

Zone A: Line supply connection

Zone B: Power electronics

Devices in Zone B generate energy-rich electromagnetic fields.

Zone C: Control and sensors

Example of the EMC zones of a plant or machine

Devices in Zone C do not generate any energy-rich electromagnetic fields themselves, but
their functions can be impaired by electromagnetic fields.

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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4.1 Line supply and motor

Outside the control cabinet

Zone D: Motors
Devices in Zone D generate electromagnetic fields with a significant amount of energy

4.1.1.1 Control cabinet

Assign the various devices to zones in the control cabinet.

Electromagnetically uncouple the zones from each other by means of one of the following
actions:

— Side clearance = 25 cm

— Separate metal enclosure

— Large-area partition plates

Route cables of various zones in separate cable harnesses or cable ducts.

Install filters or isolation amplifiers at the interfaces of the zones.

Control cabinet assembly

94

Connect the door, side panels, top and base plate of the control cabinet with the control
cabinet frame using one of the following methods:

— Electrical contact surface of several cm? for each contact location
— Several screw connections

— Short, finely stranded, braided copper wires with cross-sections
=95 mm? /000 (3/0) (-2) AWG

Install a shield support for shielded cables that are routed out of the control cabinet.

Connect the PE bar and the shield support to the control cabinet frame through a large
surface area to establish a good electrical connection.

Mount the control cabinet components on a bare metal mounting plate.

Connect the mounting plate to the control cabinet frame and PE bar and shield support
through a large surface area to establish a good electrical connection.

For screw connections onto painted or anodized surfaces, establish a good conductive
contact using one of the following methods:

— Use special (serrated) contact washers that cut through the painted or anodized surface.

— Remove the insulating coating at the contact locations.

SINAMICS G120X converter
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Measures required for several control cabinets

4.1 Line supply and motor

¢ Install equipotential bonding for all control cabinets.

¢ Screw the frames of the control cabinets together at several locations through a large surface

area using serrated washers to establish a good electrical connection.

* Inplantsand systems where the control cabinets are lined up next to one another, and which
are installed in two groups back to back, connect the PE bars of the two cabinet groups at as

many locations as possible.

= \ o Control cabinet 1 Control cabinet 2
£
.% Mounting plate
=
®© Fuses, switches and
= e

contactors
|
X | Line filter | Electrically
[2 | | conductive
Converter | connections

[L3 | [ through a large

[N | Output reactor or SRS AT

[PE | sine-wave filter

[ o J
Shield support |
PE | PE
Equipotential bonding
:H]: Driven machine
¢ i
o
| | I I | | | I | [
Figure 4-2  Grounding and high-frequency equipotential bonding measures in the control cabinet and

Further information

in the plant/system

Additional information about EMC-compliant installation is available in the Internet:

@ EMC installation guideline (http://support.automation.siemens.com/WW/view/en/

60612658)

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

4.1.1.2 Cables

Cables with a high level of interference and cables with a low level of interference are connected
to the converter:

Cables with a high level of interference:

— Cable between the line filter and converter
— Motor cable

— Cable at the converter DC link connection
Cables with a low level of interference:

— Cable between the line and line filter

— Signal and data cables

Cable routing inside the cabinet

96

Route the power cables with a high level of interference so that there is a minimum clearance
of 25 cm to cables with a low level of interference.

If the minimum clearance of 25 cm is not possible, insert separating metal sheets between
the cables with a high level of interference and cables with a low level of interference.
Connect these separating metal sheets to the mounting plate to establish a good electrical
connection.

Cables with a high level of interference and cables with a low level of interference may only
cross over at right angles:

Keep all of the cables as short as possible.
Route all of the cables close to the mounting plates or cabinet frames.

Route signal and data cables - as well as the associated equipotential bonding cables - parallel
and close to one another.

Twist incoming and outgoing unshielded individual conductors.
Alternatively, you can route incoming and outgoing conductors in parallel, but close to one
another.

Ground any unused conductors of signal and data cables at both ends.

Signal and data cables must only enter the cabinet from one side, e.g. from below.
Using shielded cables for the following connections:

— Cable between the converter and line filter

— (Cable between the converter and output reactor

SINAMICS G120X converter
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Connect shield

Connect shield

Connect shield

Figure 4-3

Control cabinet

n

Fuses, switches and
contactors

Line filter

T

— 5.

Inverter

T

oo

Output reactor

<

Mounting plate

[ o )

[ o J

Shield support+-T

E

Routing cables outside the control cabinet

4.1 Line supply and motor

/

Routing converter cables inside and outside a control cabinet

Electrically
conductive
connections
through a large
surface area

* Maintaina minimum clearance of 25 cm between cables with a high level of interference and
cables with a low level of interference.

* Using shielded cables for the following connections:

— Converter motor cable

— Signal and data cables

¢ Connect the motor cable shield to the motor enclosure using an electrically conductive cable

gland.

SINAMICS G120X converter
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4.1 Line supply and motor

Requirements relating to shielded cables

Use cables with finely-stranded, braided shields.

Connect the shield to at least both ends of the cable.

@ Connect shield ZEE
@ Bare shield

“ Shield plate
Figure 4-4  Examples for EMC-compliant shield support

Tcaothed

/tape
fA

(=

Mounting plate

= .

Attach the shield to the shield support directly after the cable enters the cabinet.

Hose clamp

Do not interrupt the shield.

Only use metallic or metallized plug connectors for shielded data cables.

41.1.3 Electromechanical components

Surge voltage protection circuit

98

Connect surge voltage protection circuits to the following components:

Coils of contactors

Relays

Solenoid valves

Motor holding brakes
Connect the surge voltage protection circuit directly at the coil.

Use RC elements or varistors for AC-operated coils and freewheeling diodes or varistors for
DC-operated coils.

SINAMICS G120X converter
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4.1 Line supply and motor

4.1.2 Permissible line supplies
4.1.2.1 TN system
Overview

Example: Separate transfer of N and PE,
grounded neutral point

LYY Y\, 1
o Y Y Y\, L2
¢ Y Y Y\, L3
N
* PE
Transformer or To the system
generator

Figure 4-5 TN system
A TN system transfers the PE protective conductor to the installed plant or system using a cable.

Generally, in a TN system the neutral point is grounded. There are versions of a TN system with
a grounded line conductor, e.g. with grounded L1.

The TN system can transfer the neutral conductor N and the PE protective conductor either
separately or combined.

Function description

Table 4-1 Converter operated on a TN system
Converter Line supply with grounded neutral Line supply with grounded phase con-
ductor and a voltage < 600 V phase to
phase

Frame size A|B|[C|D|E F{G|H|J|A|B|C|D]|E F|1 G| H]|J
Withoutline | vV | V |V |V |V |V |O|O|O |V |V |V ||V |VV]|]O]|]O]|O
filter

Integrated JivI| /||| Y| /Y|olo| - -|-|-|-]|-]|Y]|]O]|O
line filter C2 R
Integrated o|lo|lo|o|o |V |V || V]|O]|]O|O|O|O| - |V ||V
line filter C3 R

v = Operation permissible

v " Operation permissible once grounding screw has been removed
If the grounding screw has been removed, the converter no longer fulfills the requirements of class C3.

- Operation not permissible
o Converter not available

More information on removing the grounding connection in the converter:

EE] Removing functional grounding of the converter (Page 102)
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Wiring

4.1 Line supply and motor

4.1.2.2

Overview

TT system

Example: Transfer of N, grounded neutral

point
L1
L2
L3
N
l J_ T PE
Transformer or To the system

generator

Figure 4-6  TT system

In a TT system, the transformer grounding and the installation grounding are independent of
one another.

There are TT supplies where the neutral conductor N is either transferred — or not.

Function description

100

Note
Operation in IEC or UL systems

Forinstallations in compliance with IEC, operation on TT systems is permissible. For installations
in compliance with UL, operation on TT systems is not permissible.

Table 4-2 Converter operated on a TT system
Converter Line supply with grounded neutral Line supply with grounded phase con-
ductor and a voltage < 600 V phase to
phase
Framesize |A|B|C|D|E|F|G|H|J|A|B|C|D|E|F|G|H|]J

Withoutline | vV |V |V |V |V |V | O |O|O |V |V |V |V |V || O|O]|O
filter

Integrated JivY |/ ||| Y| /Y|]o|lo| - -|-|-|-]|-|¥Y]|]O]|O
line filter C2 R
Integrated olo|lo|lo|o |V |V |V |L<]|]o|lo|jo|o|o]| - |||V
line filter C3 "

v = Operation permissible

v " Operation permissible once grounding screw has been removed
If the grounding screw has been removed, the converter no longer fulfills the requirements of class C3.

- Operation not permissible
o Converter not available

More information on removing the grounding connection in the converter:

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

EE] Removing functional grounding of the converter (Page 102)
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Wiring

4.1 Line supply and motor

4.1.2.3

Overview

IT system

Example: Transfer of N, impedance with
respect to PE protective conductor

L1

L2

L3

N
i I "
Transformer or To the system
generator

Figure 4-7  IT system

In an IT system, all of the conductors are insulated with respect to the PE protective conductor
— or connected to the PE protective conductor through an impedance.

There are IT systems with and without transfer of the neutral conductor N.

Function description

4.1.2.4

102

Table 4-3 Converter operated on an IT system
Converter Line supply with grounded neutral
Frame size A B C D E F G H J
Without line filter v v v v v v o o o
Integrated line filter C2 - - - - - - - o ¢}
Integrated line filter C3 o) o) o) o) o) - /P v/ /7

v = Operation permissible

v " Operation permissible once grounding screw has been removed
If the grounding screw has been removed, the converter no longer fulfills the requirements of class C3.

- Operation not permissible
o Converter not available

More information on removing the grounding connection in the converter:

EE] Removing functional grounding of the converter (Page 102)

Removing functional grounding of the converter

If you wish to use the converters with C2/C3 line filter, note the information in the following
sections:

Cex]] TN system (Page 99)
L] TT system (Page 100)
Tz ]] IT system (Page 102)
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Wiring

4.1 Line supply and motor

Precondition

Switch off the converter power supply before removing the functional grounding.

/\ WARNING

Electric shock as a result of a residual charge in power components

After the power supply has been switched off, it takes up to 5 minutes until the capacitors in the
converter have discharged so that the residual charge is at a non-hazardous level. Therefore,
touching the converter immediately after powering off can result in electric shock due to
residual charge in the power components.

Check the voltage at the converter connections before you remove the functional
grounding.

Removing screw for functional grounding, FSG

Disconnecting the basic interference suppression module, FSH/FSJ

If a converter FSH or FSJ is operated from a non-grounded line supply (IT system), the connection
to the basic interference suppression module of the Power Module must be opened.

Procedure

1. Open the left-hand housing flap of the converter by rotating latch (0.
2. Release the two captive screws @ and @

3. Release the screws @ @ and @ but do not remove the screws.

4

. Swivel the connection clip upwards around the axis of rotation of screw ().

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

5. Fasten the connection clip using screw @.

6. Tighten the screws @ @ and @ with 6 Nm.

:

Connection clip

}

You have disconnect the basic interference suppression module.
Qa

NOTICE

Device damage due to not removing the connection clip with a non-grounded line supply

When operating a converter FSH or FSJ on a non-grounded line supply (IT system), failure to
open the connection to the basic interference suppression module can cause significant
damage to the device.

¢ With a non-grounded line supply (IT system), open the connection to the basic interference
suppression module.

4.1.3 Requirements for the protective conductor

Overview

A high leakage current flows through the protective conductor in converter operation. The

protective conductor of the converter must not be interrupted for safe touch protection in
converter operation.

This primarily results in requirements for the minimum conductor cross-section of the protective
conductor.

No restriction applies to the length of the protective conductor for touch protection. However,
short protective conductors are advantageous for EMC-compliant installation.

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

Description

/\ WARNING

Electric shock due to interrupted protective conductor

The drive components conduct a high leakage current via the protective conductor. Touching
conductive parts when the protective conductor is interrupted can result in death or serious
injury.

e Comply with the requirements for the protective conductor.

—=

Protective conductor for line feeder cables

Protective conductor for converter line feeder cables
Protective conductor between PE and the control cabinet
Protective conductor for motor feeder cables

®OOE

The minimum cross-section of the protective conductor @ @ depends on the cross-section
of the line or motor feeder cable:

e Line or motor feeder cable < 16 mm?

= Minimum cross-section of the protective conductor = cross-section of the line or motor
feeder cable

e 16 mm? < line or motor feeder cable < 35 mm?
= Minimum cross-section of the protective conductor = 16 mm?

e Line or motor feeder cable > 35 mm?

= Minimum cross-section of the protective conductor = ' cross-section of the line or motor
feeder cable

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

4.1.4

Additional requirements placed on the protective conductor ©O) according to IEC 60204-1:

e For permanent connection, the protective conductor must fulfill at least one of the following
conditions:

— The protective conductor is routed so that it is protected against damage along its
complete length.

Cables routed inside switch cabinets or enclosed machine housings are considered to be
adequately protected against mechanical damage.

— Asaconductor of a multi-conductor cable, the protective conductor has a cross-section =
2.5 mm? Cu.

— For an individual conductor, the protective conductor has a cross-section = 10 mm? Cu.
— The protective conductor consists of 2 individual conductors with the same cross-section.

* When connecting a multi-core cable using an industrial plug connector according to
EN 60309, the protective conductor must have a cross-section of = 2.5 mm? Cu.

* Observe the local regulations for protective conductors subject to a high leakage current at
the installation site.

Operation with residual current protective device (RCD)

/\ WARNING

Fire or electric shock due to unsuitable residual-current protective devices

The converter may create a current through the protective conductor. The current through the
protective conductor can cause the residual current device (RCD) or residual current monitor
(RCM) to incorrectly trip (nuisance trip). In the case of a ground fault, the fault current can
contain a DC component, which prevents the RCD or RCM from tripping, with the risk of
subsequent fire or electric shock.

¢ Use the protection and monitoring devices recommended in the documentation.

Protection and monitoring equipment

106

To provide protection against short-circuit, use the overcurrent devices listed in Technical data
(fuses, circuit breakers etc.).

If the earth fault loop impedance of the line supply at the infeed point is too high to ensure that
the overcurrent protective device disconnects within the stipulated time in the case of insulation

failure (ground fault, fault to frame), then you must use additional residual current protective
devices RCD, type B.

In order that an RCD does not unnecessarily trip as a result of operational leakage currents, the
following preconditions must be fulfilled:

* The neutral point of the line supply is grounded.

e Forconverters with rated input currents <80 A referred to LO, use a Siemens SIQUENCE RCCB
(series 55V364.-4), type B, short-time delayed [K] with a rated residual current of 300 mA.
Connect the RCCB in series with the overcurrent protective devices.

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

* For converters with rated input currents < 160 A referred to LO, use a Siemens residual
current device RCD520B (3VA9113-0RL21) mounted onto a Siemens molded case circuit
breaker (series 3VA1).

Recommended settings:

— Response characteristic B
— Residual current trip level 300 mA
— Response delay = 0.06 s

* Forconverters with rated input currents > 160 A referred to LO, use a Siemens modular RCCB
device (MRCD type B 55V8111-4KK) with a current transformer (55V870.-2K), a circuit
breaker (series 3VA1) and a trip element (3VA9988-0BL30).

L1
L2
L3
PE
Circuit breaker
3RV20
e B Bl
Naansh
\
i
i > 1> 1>
B
Circuit breaker L3 L2 1
3VA1 SITOP 20 A
B e, .
Jaamd)
g d dF I | Other24V loads
| NSTST >,L | Trip element D
\ |
(N I IS IO _
V24121 A1 A2
Measuring current Modular residual
transformer current protective
To the converter device (MRCD)

Figure 4-8  MRCD
e A dedicated RCD is used for every converter.

¢ The motor cables are shorter than 50 m (164 ft) shielded, or 100 m (328 ft) unshielded.
Additional information about motor cables:
Cer]] AUTOHOTSPOT
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Wiring

4.1 Line supply and motor

4.1.5

Overview

200 V converter

108

Maximum permissible motor cable length

The longer the motor cable of the converter, the higher the line capacitances of the motor cable.
Line capacitances cause an additive current in converter operation and present an additional
load to the converter.

As a consequence, a maximum permissible motor cable length is specified for the converter.

Options between converter and motor, e.g. output reactors, partially compensate for the line
capacitances. Certain options make the use of longer motor cables possible.

If the converter must comply with an EMC category according to EN 61800-3, additional
restrictions apply to the motor cable length in order to maintain the specified conducted
interference emissions.

EMC category according to EN 61800-3

Table 4-4 Maximum permissible motor cable length depending on EMC category "
EMC category Optional component | Converter frame size | Maximum motor ca-
200V ble length
Second environ- | C2, C3 | Converters with exter- | FSA ... FSF 50 m

ment nal filter

" The values apply to the factory setting pulse frequency. If you set other pulse frequencies, you must
ensure that the EMC category is complied with on the plant or system side.

Without EMC category

Table 4-5 Maximum permissible motor cable length
Motor Optional compo- | Converter frame | Maximum motor cable length
cable nent size
200V
With Without output re- | FSA ... FSC 150 m |
shielded | actor or dv/dtfilter | fsp  FsE 200 m |
motor ca-
ble FSF 300 m
With un- | Without output re- | FSA ... FSC 300 m
shielded | actor or dvidtfilter [ Fsp  FsE 300 m
motor ca- FoF 250
ble m

" The values apply to the factory setting pulse frequency.

SINAMICS G120X converter
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Wiring

400 V converter

4.1 Line supply and motor

EMC category according to EN 61800-3

Table 4-6 Maximum permissible motor cable length depending on EMC category
EMC category | Optional compo- | Converter | Maximum motor cable length
nent frame size
400V
Firstenvi- | C1 | Converters with ex- | FSA ... FSC 50 m
ronment ternal C1 filter FSD. FSE 50 m
FSF <90 kW 50m?
FSF > 10
110 kw m
Firstenvi- | C2 | Converters with in- | FSA 150 m®
ronment tegrated C2 filter | Fsg  Fsc 150 m
e FSD ... FSG 150 m
ond envi- m
ronment Converters with in- | FSA 100 m
tegrated C2 filter FSB 200 m
and sine-wave filter
FSD ... FSG 150 m
Converters with ex- | FSH ... FSJ 150 m
ternal C2 filter
Second C3 | Converters with in- | FSA ... FSC 150 m
environ- tegrated C2 filter FSD ... FSG 200 m
ment .
Converters with in- | FSC 200 m
tegrated C2 filter
and sine-wave filter
Converters with in- | FSG 200 m
tegrated C3 filter [ rqy  Fs) 150 m?
Converters without | FSA ... FSG 50 m
line filters with ex-
ternal C3 filter

2)

3)

4)

The values apply to the factory setting pulse frequency. If you set other pulse frequencies, you must
ensure that the EMC category is complied with on the plant or system side.

2 kHz pulse frequency

For motor cable lengths of 100 m ... 150 m with additional basic interference suppression module
(available on request)

With Siemens MOTION-CONNECT cables.

With CY cables or equivalent cables: The converter only complies with the limiting values of the EMC
category with a cable length < 100 m

Additional actions are required in order to satisfy an EMC category.

x| Electromagnetic compability of the converter (Page 1348)

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

Without EMC category

Table 4-7 Max. admissable motor cable length for a converter without filter V
Motor Optional compo- | Converter frame | Maximum motor cable length
cable nent size
400V
With | Without output re- | FSA ... FSC 150 m |
shielded | actor or dv/dtfilter | ;sp  FsE 200 m |
motor ca-
ble FSF ... FSG 300 m |
FSH ... FSJ 150 m |
With 2 outputreac- | FSD ... FSE 350 m |
torsinseries | EsE | FsG 525 m |
With 1 output reac- | FSH ... FSJ 300 m
tor
With dv/dt filter | FSD ... FSE 350m |
FSF ... FSG 650 m |
FSH ... FSJ 300 m |
With sine-wave fil- | FSA ... FSF 200 m |
ter FSG 300 m
With un- | Without output re- | FSA ... FSC 300 m
shielded | actor or dv/dtfilter | .sp  FsE 300 m
motor ca-
ble FSF ... FSG 450 m
FSH ... FSJ 200 m
With 2 output reac- | FSD ... FSE 525 m
torsinseriesor [ Esp  Fsg 800 m
dv/dt filter
With 1 outputreac- | FSH ... FSJ 450 m
tor or dv/dt filter
With sine-wave fil- | FSA ... FSF 300 m |
ter FSG 450 m |

" The values apply to the factory setting pulse frequency.

110
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Wiring

690 V converter

EMC category according to EN 61800-3

4.1 Line supply and motor

Table 4-8 Maximum permissible motor cable length depending on EMC category
EMC category | Optional compo- |Converter | Maximum motor cable length
nent frame size
690V
Second C2 | Converters with in- | FSD ... FSE 100 m
environ- tegrated filter
ment Converters with ex- | FSH ... FSJ 150 m
ternal filter
C3 | Converters with in- | FSD ... FSE 150 m
tegrated filter FSE ... FSG 150 m
FSH ... FSJ 150 m?
Converters without | FSD ... FSG 50 m

line filters with ex-

ternal C3 filter

" The values apply to the factory setting pulse frequency.

2 For motor cable lengths of 100 m ... 150 m, an additional basic interference suppression module shall
be provided on the line side (available on request).

Additional actions are required in order to satisfy an EMC category.

EE] Electromagnetic compability of the converter (Page 1348)

Without EMC category

Table 4-9 Max. admissable motor cable length for a converter without filter V
Motor Optional compo- | Converter frame | Maximum motor cable length
cable nent size

690V
With Without output re- | FSD 18.5 kW ... 200 m
shielded | actor or dv/dt filter | 30 kW
motor car FSD 37 kW ... FSG 300m |
e
FSH ... FSJ 150 m |
With 1 output reac- | FSD 18.5 kW ... 350 m
tor 30 kW
FSD 37 kW ... FSG 525m
FSH ... FSJ 300 m |
With dv/dt filter | FSD 18.5 kW ... 350 m
30 kw
FSD 37 kW ... FSG 450 m? | 650 m?
FSH ... FSJ 300 m |

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

Motor Optional compo- | Converter frame | Maximum motor cable length
cable nent size
690V
With un- | Without output re- | FSD 18.5 kW ... 300 m
shielded | actor or dv/dt filter | 30 kW
m°L°|f ca- FSD 37 kW ... FSG 450 m
¢ FSH ... FSJ 200 m
With 1 output reac- | FSD 18.5 kW ... 525 m
tor 30 kW
FSD 37 kW ... FSG 800 m
FSH ... FSJ 450 m
With dv/dt filter | FSD 18.5 kW ... 525 m
30 kW
FSD 37 kW ... FSG 625m? | 800 m?
FSH ... FSJ 450 m

" The values apply to the factory setting pulse frequency.
2 At a maximum voltage of 1350 V at the motor terminals
3 At a maximum voltage of 1500 V at the motor terminals

Additional information
The permissible motor cable length depends on the following conditions:

* Quality of the motor cable
The above values apply to high-quality cables, e.g. CY100.

* Pulse frequency

— Maximal 25 m for a pulse frequency = 10 kHz for the following converters:
400V converters FSA 2.2 kW and 3.0 kW
200 V converters FSA 1.1 kW and 1.5 kW

— Maximal 10 m for a pulse frequency = 16 kHz for the following converters:
200V converters FSC
400 V converters FSC

Dimension the motor cable such that the resistance losses are less than 5% of the rated converter
power.

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

4.1.6 Connecting the converter and converter components

/\ WARNING

Electric shock when the motor terminal box is open

As soon as the converteris connected to the line supply, the motor connections of the converter
may carry dangerous voltages. When the motor is connected to the converter, there is danger
to life through contact with the motor terminals if the motor terminal box is open.

¢ Close the motor terminal box before connecting the converter to the line supply.

/\ WARNING

Electric shock due to rotating permanent magnet synchronous motor

As soon as a permanent magnet synchronous motor rotates, the motor terminals may be
subject to dangerous voltage. Touching live motor terminals can result in death or serious
injury.

¢ Ensure that the motor is at a standstill before working on the motor terminals or the
converter.

¢ Block the motor mechanically, e.g. using a holding brake.

¢ Disconnect the motor cable between the converter and the motor when performing
electrical work on the converter.

/\ WARNING

Fire after short-circuit in the motor current circuit caused by rotating permanent magnet
synchronous motor

In the event of a short circuit in the converter or in the motor cable, a permanent magnet
synchronous motor supplies energy to the short-circuit as long as the motor is rotating. This can
cause smoke and a fire, endangering people.

¢ |nstall a contactor between the motor and the converter and as close to the motor as
possible.

¢ Use a contactor with overvoltage protection to prevent damage to the motor when
separating the motor from the converter.

e Useconvertersignal r0863.1 and a free digital output of the converter to open the contactor
between motor and converter in the event of a fault.

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

Note

Fault protection when insulation fails in the motor circuit at the output side

In case of insulation failure in the motor circuit, the overcurrent trip of the converter meets the
requirements of IEC 60364-4-41:2005/AMD1:2017 Section 411 and Annex D for protection
against electric shock.

¢ Observe the installation specifications for this converter.
e Ensure the continuity of the protective conductor.
¢ Observe the applicable installation standards.

4.1.6.1 Connection overview
The following describes how to connect the converter to 3 AC line supply.
Note
Available options
For information about available options, see Chapter "Optional components (Page 35)".
Converter Line side option " Motor side option 2
Line harmonics filter | Line filter Output reactor Sine-wave filter | dv/dt filter + VPL
200V
FSA...FSC - v - - -
FSD...FSF - v v - -
400V
FSA ... FSC VA v - v -
FSD...FSG v v v v v
FSH ... FSJ - v v - v
690V
FSD ... FSG - v Vv - v
FSH ... FSJ - v v - v

" If you choose to use line harmonics filter and line filter simultaneously, the order of connection should be: Line = Line

harmonics filter = Line filter - Converter.
2 |If you choose to use the motor side option, it is enough to use only one of the options.

3 Line harmonics filter is not provided for 400 V converters FSA.

114
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4.1 Line supply and motor

Line side option Converter Motor side option
== =1, = = 7
— L1! L1 L1 kigessasnigy u2 1U1 1U2
I Iy o - I I
L2 L2 L2 . V2 1V1 1V2
 — 1 | OO [
| L3 La| [l (w2 Wl W2
L3I | |
| |
«  PH PE_ PE]| @ PE1| |PE2
I _ 1 I _ 1
1 R1 F3
L2 DCNS |t 1U2
pcPsif l1v2
L3 PE [ 1W2
—__=
PE Voltage Peak Limiter
Figure 4-9  Connecting converters FSA ... FSG and their optional components
Note
The R1 and F3 terminals are only intended to be used to connect Siemens dv/dt filters. They are
not allowed to connect the braking choppers.
Line filter Line reactor Converter Output reactor or
dv/dt filter
_____ |
u2 1U1I 1102
| |
1v1! l1v2
|
1wi| @ 11W2 ( M
| |
PE1! lpE2
| [
[ |
L1 DCNS || 1U2
pcpsif l1v2
L2 i I
PE} 1W2
L3 ==
PE Voltage Peak Limiter
Figure 4-10  Connecting converters FSHI/FSJ and their optional components

Note

The DCP and DCN terminals are only intended to be used to connect Siemens dv/dt filters. They
are not allowed to connect the braking choppers.

SINAMICS G120X converter

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF

115



Wiring
4.1 Line supply and motor

4.1.6.2 Connnecting converters

Connecting converters, FSA ... FSC

Line supply Motor

Figure 4-11  Connections for the line supply, motor and DC link terminals

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

Connecting converters, FSD ... FSG

You must remove the connection cover from the converter in order to connect the line supply
and motor to the converter.

For FSD/FSE, remove the connection cover as shown below:

Figure 4-12  Removing the connection cover, FSD/FSE

For FSF/IFSG, remove the two screws from the cover and then remove it. In addition, you must
make openings on the connection cover for the line supply and power cables. Use side cutters
or a fine saw blade.

Figure 4-13  Removing the connection cover and making openings, FSFIFSG

After the cables are connected, you must re-attach the cover in order to re-establish the touch
protection of the converter.
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4.1 Line supply and motor
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Line supply Motor Line supply Motor Line supply Motor

Figure 4-14  Connections for the line supply and motor
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Wiring

4.1 Line supply and motor

Additional information when connecting FSG converters

Remove the plasticinsulating plate as shown below to gain better access to the terminals for the
power connections.

Damage to converter as a result of operation without insulating plates

Without the insulating plates, voltage flashovers may occur between the phases.
¢ Replace the insulating plates after connecting the cables.

Connecting converters, FSH/FSJ

To access the line and motor terminals, release the screws (three screws on FSH, and four screws
on FSJ) from the front cover, and remove the cover towards the front.

Figure 4-15  Removing the front cover

The diagram shows the layout of line and motor terminals and DC link terminals. For converter
FSH, the line connections cables can be introduced from either top cable protection cover or side

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor
cable protection cover. You must make openings on the cable entry protection cover for the line
and motor connections according to the diameter of the cable to be introduced.

Line supply Line supply
PE P
PE | |

V1

W1
u1

DCP

DCN

Motor

Figure 4-16  Connections for the line supply, motor and DC link terminals

Rules for connecting the line:

* Only use the front connections.

* You may connect 1 or 2 cables to each of the screws of the line connections.
Rules for connecting the motor:

* First use the front connections.

* If you use more than one cable per connection: Distribute the cables per connection evenly
on the left and right side of the connection.

* Only use the rear connections when the front connections are occupied.

After the cables are connected, you must re-attach the covers in order to re-establish the touch
protection of the converter (screw tightening torque: 6 Nm/53 Ibf.in).

/\ WARNING

Electric shock if the cable entry protection cover is not cut correctly

A cable entry protection cover which is not cut correctly may lead to dangerous touch voltage
which can result in serious injury or death.

¢ Make proper openings on the cover according to the required cable diameter in order to
ensure degree of protection IP20.

SINAMICS G120X converter
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4.1 Line supply and motor

4.1.6.3 Cable cross-sections and screw tightening torques
Converter | Terminal/connector type Cable cross-section Screw tighten- | Stripped insula-
ing torque tion length
FSA Line, mo- | Screw- n 1.5...2.5mm? 16 ... 14 AWG 0.5Nm, 4.4 Ibf.in |9 ... 10 mm
FSB tor, PE, | type ter- 1.5...6mm? 16 ... 10 ANG 1.3Nm, 11.5 12...13 mm
and DC minal AT 4 Ibf.in
link
FSC 1.5...16 mm?, 16 ... 6 AWG 1.3Nm, 1.5 12...13 mm
Tool: slot or Ibf.in
pozi screw-
driver
FSD Line, mo- | Screw- 10...35mm?, 8... 2 AWG 4.5Nm, 39.8 18 mm
tor, and PE | type ter- |bf.in
DClink | minal 16 mm? , 6 AWG 1.7 Nm, 15 Ibf.in | 10 mm
Tool: torque
wrench for
TX20
FSE Line, mo- 25...70 mm?, 6 ... 3/0 AWG 10 Nm, 88.5 25 mm
tor, and PE Ibf.in
Tool: torque
wrench for
TX40
DC link 26.7 ...35mm?, 3 ... 2 AWG 3.7Nm, 33 18 mm
Ibf.in ¥
Tool: torque
wrench for
TX20
FSF Line, mo- | g™ 35...2x 120 mm? 22 ...25Nm !
tor, and PE 1...2 x 4/0 AWG 194.7 ...221.3
Cable lug Ibf.in
according
to Tool: wrench
SN71322 | (size 17 mm)
for M10
bolts
DC link Screw- 25...70mm?, 6 ... 3/0 AWG 8...1T0Nm 25 mm
type ter- 71 ...88.5 Ibf.in
minal

Tool: torque
wrench for
TX40

SINAMICS G120X converter
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4.1 Line supply and motor

Tool: torque
wrench for
TX40

Converter | Terminal/connector type Cable cross-section Screw tighten- | Stripped insula-
ing torque tion length
FSG Line, mo- | quif=® 35...2 x 185 mm? 22 ...25Nm /
tor, and PE 1...2 %350 MCM 194.7 ...221.3
Cable |Ug Ibf.in
according ’
to Tool: wrench
SN71322 | (size 17 mm)
for M10
bolts
DC link Screw- 25...70mm2, 6 ... 3/0 AWG 8...1T0Nm 25 mm
type ter- 71 ...88.5 Ibf.in
minal

1) For converters FSE 690 V, the tightening torque is 4.5 Nm (40 Ibf.in).
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4.1 Line supply and motor

Con- Terminal/connector type Cable cross-section Screw tight-
verter ening tor-
que
FSH Line, mo- | guif== Max. 4 x 240 mm?, 4 x 500 MCM 50 Nm
tora PDEé Cable | @400V @480V 4425 |bf.in
an able lug -
link according Tool: Recom- 315 kW | Line 2 x 240 mm? 2 x185 mm?
to DIN wrench | mended Motor 2 x 185 mm? | 2 x 150 mm?
:A61223s flct" (size DC 2 x 185 mm? 2 x 150 mm?
olts
19 mm) 355 kW | Line 3 x 150 mm? 2 x 240 mm?
Motor 2 x 240 mm? 2 x 185 mm?
DC 2 x 240 mm? 2 x 185 mm?
400 kW | Line 3 x 185 mm? 2 x 240 mm?
Motor 2 x 240 mm? 2 x 240 mm?
DC 3 x 150 mm? 2 x 240 mm?
FSJ Line, mo- | guif== Max. 450 kW | Line 6 x 240 mm?, 6 x 500 MCM 50 Nm
tor, PE, 442.5 Ibf.in
and DC | Cable lug 560 kW
link ?g%’lﬁ“”g 450 kW | Motor, DC4 x 240 mm?, 4 x 500 MCM
46234 for 500 kW, Motor 8 x 240 mm? , 8 x 500 MCM
M12 bolts 560 kW | pC 4 x 240 mm?, 4 x 500 MCM
@400V @480V
Recom- 450 kW | Line 4 x 185 mm? 4 x 120 mm?
mended Motor 4 x 150 mm? | 4 x 120 mm?
DC 4 x 120 mm? 3 x 120 mm?
500 kW | Line 4 x 185 mm? 4 x 150 mm?
Motor 4 x 185 mm? 4 x 150 mm?
DC 4 x 150 mm? 3 x 150 mm?
560 kW | Line 4 x 240 mm? 4 x 185 mm?
Motor 4 x 240 mm? 4 x 150 mm?
DC 4 x 185 mm? 3 x 185 mm?
SINAMICS G120X converter
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4.1 Line supply and motor

4.1.6.4 Cable lug

For cable connections using cable lugs, the maximum dimensions of the cable lugs are listed in
the table below. These cable lugs are not to exceed these dimensions, as mechanical fastening
and adherence to the voltage distances is not guaranteed otherwise.

—d

d1

==
\
|
L
.-,V,F,,.l
C

i s}
il

Converter | Screw/bolt | Cable cross-sec- |[a(mm) |[c(mm) |[d1(mm) |d(mm) |I(mm)
frame size tion (mm?)

FSF M10 120 26 22 10.5 32 59.5
FSG 185 30 27 10.5 39 72.5
FSHIFSJ M12 240 32 23.5 13 42 92

The cable lugs can be attached as shown in the following diagram if, at one connection per
phase, two cable lugs can be connected.

4.1.6.5 Connecting the cable shields (FSA ... FSG only)

For EMC-compliant wiring, you must connect the cable shields to the shield plate of the
converter.

Use shielded cables for the following connection:
e Communication cable

* Control cable

* Motor cable

Before connecting the cable shields, you need to strip the cable insulation.

SINAMICS G120X converter
124 Operating Instructions, 06/2021, FW V1.04, A5E447512098B AF
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4.1 Line supply and motor

Connecting the cable shields, FSA ... FSC converters

PROFINET PROFIBUS & USS

The shield support for converter FSB is displayed as an example.

(1 Unshielded line cable ® Unlacquered, good electrically conduct-
ing mounting plate

@ Cable tie @ Shielded control cable

@ Unshielded communication cable @ Toothed tape

@ Shielded communication cable * Shielded motor cable

* For PROFIBUS and USS variant, connect the cable shields of the communication cable and the control
cable to the same point of the shield plate using one toothed tape.

SINAMICS G120X converter
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4.1 Line supply and motor

Connecting the cable shields, FSD ... FSG converters

e s DICTG: COToMIN s rer

PROFINET PROFIBUS & USS

SINAMICS G120X

The shield support for converter FSD is displayed as an example.

@ Unshielded line cable @ Shielded control cable
@ Shielded motor cable @ Unshielded communication cable
(3 Hose clamp (@) Shielded communication cable

(@ Toothes tape

Note
Unshielded communcation cable for SIEMENS PROFINET cables
It is unnecessary to connect the cable shields if you use Siemens PROFINET cables for

communication. When using communication cables from other manufacturers, make sure that
you connect the cable shields with toothed tapes.

Note

Recommended connecters for PROFIBUS DP cable

We recommend Siemens connectors with the following article numbers for connecting the
PROFIBUS DP cable:

* 6GK1500-0FC10

* 6GK1500-0EA02

SINAMICS G120X converter
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4.1 Line supply and motor

4.1.7 Connecting the motor to the converter in a star or delta connection

Overview

Standard induction motors up to a rated power of approximately 3 kW are usually connected in
star/delta connection (Y/A) at 400 V/230 V. For a 400-V line supply, you can connect the motor
to the converter either in a star or in a delta connection.

Function description

Operating the motor in a star connection

W2 U2 V2 U 400V In a star connect?on, the motor can provide its
U= ‘ rated torque My in the range O ... rated fre-
O | 150Hz  quency fy.
Ut vl wi f f R - i i
M, N ated voltage Uy =400V is available at a rated

frequency fy = 50 Hz.

The motor goes into field weakening above the
rated frequency. In field weakening, the avail-
able motor torque decreases proportionally
with 1/f. In field weakening, the available pow-
er remains constant.

. j
UJ
V1
W1

Operating the motor in a delta connection with 87 Hz characteristic

In a delta connection, the motor is oper-

w2 U2 V2
ated with a voltage and frequency above
@ @ its rated values. As a consequence, the
ut vl wi motor power is increased by a factor

V3 ~1.73.

U1 Inthe range f=0 ... 87 Hz, the motor can
output its rated torque M.

Ul V3PP The maximum voltage U =400V is avail-
m Pur——== | - able at a frequency of f=v3 x 50 Hz ~

”t 87 Hz.

The motor only goes into field weakening above 87 Hz.

The higher motor power when operated with an 87 Hz characteristic has the following
disadvantages:

* Theconverter must supply approximately 1.73x current. Select a converter based on its rated
current - and not its rated power.

* The motor temperature increases more significantly than when operated with f < 50 Hz.
* The motor must have windings that are approved for a voltage > rated voltage U,.

* As the fan impeller rotates faster, the motor has a higher noise level than operation with
f <50 Hz.
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4.2 Control interfaces

4.2 Control interfaces

4.2.1 Overview of the interfaces

Interfaces at the front of the Control Unit

To access the interfaces on the front of the Control Unit, you must open the front cover.

X126/ X128 / X150

Terminal strip

Switch for Al 0 and Al 1
wn

Status LED

®w OO

128

@ Memory card slot

Al

@ To secure the /O Extension Module

AlO

c|ll

@ Terminal strips

©) Fieldbus interfaces at the lower side

Connection to the Operator Panel, Smart Access or /O Extension Module

SINAMICS G120X converter
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4.2 Control interfaces

Table 4-10  Number of inputs and outputs
Digital inputs DI Digital outputs Analog inputs Al | Analog outputs Input for motor
DO AO temperature sen-
sor
6 2 2 1 1

Converter with 3C3 certification

To meet the requirements of environmental class 3C3, you can only remove the following parts
when you use the appropriate interfaces:

4.2.2 Ter

minal strips

Terminal strips with wiring example

Dummy for memory card slot

Cover for fieldbus interface

-X132
31[+24VIN 20.4V ... 28.8 V optional power supply
+0V, :
o wh 32|GNDIN Reference for terminal 31
i. 24.7kQ 10]Al 1+ Analog input (-10 V ... 10 V, 0/4 mA ... 20 mA)
GND,, 11 |Al1- Reference for terminal 10
1 [+10Vout 10 V output, max. 10 mA
MOV gy 12 _|GND Reference for terminals 1, 9, and 12
.. 247kQ 3 |AID+ Analog input (-10 V ... 10 V, 0/4 mA ... 20 mA)
GND,, 4 |AI0- Reference for terminal 3
9 [+24Vout 24 V output, max. 250 mA
L28 GND Reference for terminals 1, 9, and 12
69|DI COM Reference for digital inputs
-X134 -X133 P
H-®-18[DOONC {5 |DIO K
19|DOONO 2 +—"—6 |DI1 2E Digital inputs
%g 88 %) ﬁgM j—g B: % 7K Connection, contacts switching to p or m potential
- | ’ i
54D0TNO i Sy /|< low <5V, high> 11V, max. 30 V
25ID01 COM 117]DI5 K
Digital outputs &12 AQ 0+ Analog output (OV ... 10 V, 0 mA ... 20 mA)
max. 2 A 30V DC + 113|GND Reference for terminals 1, 9, and 12
' 14|71 MOTOR ;
max. 2 A 250 VAC" @15 T2MOTOR :I Temperature sensor (PTC, KTY84, Pt1000, bimetal)

D Restriction for FSB and FSC in installations compliant with UL: max. 0.5 A

Figure 4-17
DI COM

Wiring the digital inputs with p-switching contacts and an internal 24 V power supply (terminal 9)
All terminals with the "GND" reference potential are internally connected with one another.

The reference potential "DI COM" is not internally connected with "GND".

- If, as shown above, you wish to use the 24 V supply from terminal 9 as supply for the digital
inputs, a jumper is required between terminals 28 and 69.

SINAMICS G120X converter
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4.2 Control interfaces

311+24 V IN

32GND IN

10/Al 1+

1

Al 1-

Al 0+

Al 0-

When an optional 24 V power supply is connected at terminals 31, 32, even when the Power
Module is disconnected from the line supply, the Control Unit remains in operation. The Control
Unit thus maintains fieldbus communication, for example.

- for terminals 31, 32, only use a 24 VDC power supply according to SELV (Safety Extra Low
Voltage) or PELV (Protective Extra Low Voltage).

- if you also wish to use the power supply at terminals 31, 32 for the digital inputs, then you
must connect "DI COM" and "GND IN" with one another at the terminals.

You may use the internal 10 V power supply or an external power supply for the analog inputs.
- When you use the internal 10 V power supply, you must connect Al 0 or Al 1 with "GND".

Additional options for wiring the digital inputs

130

The following diagram shows how you supply the digital inputs and digital outputs with an
external voltage.

If you wish to connect an external power supply with the GND potential of the converter, then
you must connect terminals 28 and 69 together.

-X132
9 |+24V out
24V 28|GND
GND_, 69|DI COM
-X134 -X133

18/DO O NC —"—5 [DI0
H-&-19[D0 0 NO —"—6 [DI 1
20/b0 0 COM —"—7 [DI2
23|DO 1NC —"—8 [DI3
-&-24[D0 1NO —"—16/Dl 4
25|01 COM — —17/DI 5

Figure 4-18  Connecting contacts switching to p potential with an external power supply

The following diagram shows how you use the digital inputs for the contacts that switch to m
potential.

-X132
9 |+24V out
GND_, 28|GND
$24V_ 69(DI COM
-X134 -X133

18|DOONC —"—5 [DI0
H-&-19[D0 0 NO —"—6 DI 1
20|DO 0 COM —"—7 |DI2
23|DO 1NC —"—8 [DI3
&-24[D0 1NO —"—16/DI 4
25|D0 1 COM — —17|DI 5

Figure 4-19  Connecting contacts switching to m potential with an external power supply

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Wiring

4.2 Control interfaces

/\ WARNING

Electric shock due to unsuitable power supply

When equipment is connected to an unsuitable power supply, exposed components may carry
a hazardous voltage that might result in serious injury or death.

¢ Only use power supplies that provide SELV (Safety Extra Low Voltage) or PELV- (Protective
Extra Low Voltage) output voltages (maximum 60 V DC briefly) for all connections and
terminals of the electronics modules.

NOTICE

Damage when the 24V output voltage is short-circuited

If the following conditions occur simultaneously, the Control Unit with PROFINET interface can
be damaged:

1. The converter is operational.

2. The 24V output voltage develops a short-circuit at terminal 9.

3. The ambient temperature reaches the maximum permissible value.
4

. The external 24V power supply voltage at terminals 31 and 32 reaches the maximum
permissible value.

¢ Ensure that not all of these conditions are simultaneously satisfied.

4.2.3 Terminals strips of /0 Extension Module

The optional 1/0 Extension Module expands the number of G120X I/O terminals. For more
information about wiring the terminal strips of the 1/0 Extension Module, refer to the following
Section:

Cex]| 110 Extension Module (Page 60)
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4.2 Control interfaces

4.2.4 Factory interface settings

Function description

Converters with PROFINET or PROFIBUS interfaces:

In the factory setting, the converter switches over the following functions depending on the
state of digital input DI 4:

* Fieldbus interface
* Digital inputDIO
* Digital input DI 1
e Speed setpoint

G ) -X132
: _[=1 || Higher-level control 317+24V IN
32|GND IN
:II? ﬁ: r No function
1 [+10V out
2 |GND
2 Q: 8+ No function
9 [+24V out
28|GND
69/DI COM
//-m Control via PROFIdrive telegram 1
PROFINET / PROFIBUS i° (DI 4 = 1) Control via terminal strlp
Telegram 1, PZD2 :%DM_O
Jogging 1 or 2 m Speed setpoint
i Speed setpoint
-X134 -X133 i 0
H-®{18[DOONC | Fault ’ 15 [DI0 ? 3| = ) qumgt'fn
19/DO 0 NO DI 4 = 0] No function
L =4
20[DO 0 COM . \iCD 4 =1) Jogging 2
23DO INC | Operation —"—7 |DI2 i No function
T®-24/D0 1NO 18 |DI3 : No function
25|D0 1 COM —"—16|DI 4 -+ Switch over control and speed setpoint
——17|DI5 Acknowledge fault
|—®—12 AO 0+ Speed actual value (0 mA ... 20 mA)
13|GND
]‘51' % ’\I\//llg'g?{ No function

Figure 4-20  Factory setting for converters with PROFINET or PROFIBUS interfaces

SINAMICS G120X converter
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Converters with RS 485 fieldbus interfaces

4.2 Control interfaces

-X132
31]+24V IN
32|GND IN
1(1) ﬁ: 1+ No function
1 |+10V out
2 |GND
3 A Setpoint (-10 V ... 10 V) ’
9 |+24V out
28|GND
69|DI COM
-X134 -X133
H-X-18|D0 0 NC Fault —"—5 [DIO0 ON/OFF2
19|DO 0 NO 6 DI 1 No function
20|DO 0 COM 7 |DI2 No function
LH&®-23|D0 1NC | Operation 8 |DI3 No function
24|DO 1NO 16|DI 4 No function
25|D0 1 COM —"—17|DI 5 Acknowledge fault
[O12A00 Speed actual value (0 mA .. 20 mA)
14|T1 MOTOR .
1572 MOTOR No function
Figure 4-21  Factory setting for converters with RS 485 fieldbus interfaces
4.2.5 Default setting of the interfaces (macros)
4.2.5.1 Overview

Function description

The function of most of the converter terminals can be set.

In order to avoid having to successively change terminal for terminal, multiple terminals can be
set jointly for quick commissioning. Parameter p0015 for quick commissioning initiates a macro
that adopts the setting of the terminals.

Table 4-11 Overview of default settings, Part 1/3
Default setting (macro)
Terminal 41 42 43 44 45 46"
Al O Setpoint Setpoint Setpoint Setpoint - Setpoint local
Al1 PID actual value | PID actual value | PID actual value - Setpoint remote
AO 0 | Actual speed val- | Actual speed val- | Actual speed val- | Actual speed val- | Actual speed val- | Actual speed val-
ue ue ue ue ue ue
AO 12| Actual current Actual current Actual current Actual current Actual current Actual current
value value value value value value
DIO ONJ/OFF2 ONJ/OFF2 ONJ/OFF2 ONJ/OFF2 ONJ/OFF2 ONJ/OFF2 local

SINAMICS G120X converter
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4.2 Control interfaces

Default setting (macro)
Terminal 11 42 43 44 45 46"
DI 1 - - Service pump 1 | Service pump 1 | Fixed setpoint 1 | ON/OFF2 remote
DI 2 - - Service pump 2 | Service pump 2 | Fixed setpoint 2 -
DI 3 - - - Service pump 3 | Fixed setpoint 3 -
DI 4 - manual € auto | manual © auto | manual € auto - local € remote
DI5| Acknowledge Acknowledge Acknowledge Acknowledge Acknowledge Acknowledge
fault fault fault fault fault fault
DO O Fault Fault Fault Fault Fault Fault
DO 1 Operation Operation Operation Pump 1 Operation Operation
DO 22 | Ready for opera- | Ready for opera- Pump 1 Pump 2 Ready for opera- | Ready for opera-
tion tion tion tion
DO 3?2 Alarm Alarm Pump 2 Pump 3 Alarm Alarm
Fieldbus - - - - - -
Y For converters with USS fieldbus interfaces
2 With /O Extension Module
Table 4-12  Overview of default settings, Part 2/3
Default setting (macro)
Terminal 47 48 49 51" 52"
AlO - - - - Setpoint local
Al1 PID actual value PID actual value PID actual value - -
AO 0| Actual speed value | Actual speed value | Actual speed value | Actual speed value | Actual speed value
AO 12| Actual current value | Actual current value | Actual current value | Actual current value | Actual current value
DIO ON/OFF2 ON/OFF2 ON/OFF2 ON/OFF2 ON/OFF2 local
DI 1 - Service pump 1 Service pump 1 - ON/OFF2 remote
DI 2 - Service pump 2 Service pump 2 - -
DI 3 - - Service pump 3 - -
DI 4 - manual € auto manual € auto - local € remote
DI5| Acknowledge fault | Acknowledge fault | Acknowledge fault | Acknowledge fault | Acknowledge fault
DO O Fault Fault Fault Fault Fault
DO 1 Operation Operation Pump 1 Operation Operation
DO 22 | Ready for operation Pump 1 Pump 2 Ready for operation | Ready for operation
DO 3?2 Alarm Pump 2 Pump 3 Alarm Alarm
Fieldbus - - - Modbus RTU Modbus RTU

D For converters with USS fieldbus interfaces
2 With I/O Extension Module
3 For converters with PROFIBUS or PROFINET interfaces
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4.2 Control interfaces

Table 4-13  Overview of default settings, Part 3/3
Default setting (macro)

Terminal 54" 55" 573 58 59
AlO - Setpoint local - - -
Al1 - - - - -

AO 0| Actual speed value | Actual speed value | Actual speed value | Actual speed value -

AO 12| Actual current value | Actual current value | Actual current value | Actual current value -

DIO ONJ/OFF2 ON/OFF2 local Jogging 1 ONJ/OFF2 ONJ/OFF2

DI 1 - ON/OFF2 remote Jogging 2 Motorized potenti- -
ometer, raise

DI 2 - - - Motorized potenti- -
ometer, lower

DI 3 - - - - -

DI 4 - local € remote local € remote - -

DI 5| Acknowledge fault | Acknowledge fault | Acknowledge fault | Acknowledge fault -

DO O Fault Fault Fault Fault -

DO 1 Operation Operation Operation Operation -

DO 22 | Ready for operation | Ready for operation | Ready for operation | Ready for operation -

DO 3? Alarm Alarm Alarm Alarm -

Fieldbus uss uss PROFINET or PROFI- - -

BUS

D For converters with USS fieldbus interfaces
2 With I/O Extension Module
3 For converters with PROFIBUS or PROFINET interfaces

More information

The default terminal settings can be adjusted to suit your requirements.

Cex]] Adapt the default setting of the terminal strips (Page 253)
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4.2 Control interfaces

4.2.5.2

Function description

Default setting (macro) 41: "Analog control"

"Analog control" is the factory setting for converters with RS 485 fieldbus interfaces.

+10V out

GND

Al 0+

ENTRI S Y

s

AI'GND

AQ 149

(o8

AQO GND"

AO 0+

(9%

AO GND

9

+24V out

GND

28
L69

DI COM

—15

DIO

—17

DI 5

—-&XH18

DOONC

19

DOONO

20

DO 0 COM

23

DO 1NC

T &H24

DO 1NO

25

DO 1 COM

97

DO 2 COM"

——&H98

DO 2NO"

99

DO 2NC"

94

DO 3 COM"

95

DO3NQ"

—&+96

DO3NCY

Setpoint
Current actual value

Speed actual value

ON/OFF2
Acknowledge fault

Fault

Operation

Ready for operation

Alarm

D With 1/0 Extension Module

Table 4-14  Characteristics
Analog input Analog outputs
n AO 0 AO 1
1500 1/minT"—~ " ‘ 20mAT T ‘ 20mAT — 7, ‘
| | |
0 1/min | 0mA | 0mA |
-0V ov 10V A0 0 1/min 0A 100A’!
1500 1/min
Table 4-15  Procedure for selecting the default setting
Operator panel BOP-2 ~ noniToR SETYP MAc PAr
_ PiS __ W
L 5 FiNISH

136

Operator panel IOP-2

- Setup = Quick commissioning = 1/O setup = Select macro = (41)
Analog control - Complete setup

Smart Access

-> Quick setup
quick setup

- 110 configuration = 41: Analog control - Complete

SINAMICS G120X converter
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4.2 Control interfaces

Table 4-16  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 41 | p0015 = 41 DI 0 | p29652[0] = 722.0
Al 0| p1070[0] = 755[0] p29650[0] =0
ON/OFF1 | p0840[0] = 29659.0
OFF2 | p0844[0] = 29659.1
DI 5 | p2104[0] =722.5

AO 0| p0771[0] = 21 DO 0 |p0730=52.3
DO 2| p0732=52.0
DO 3|p0733=52.7

SINAMICS G120X converter
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4.2 Control interfaces

4.2.5.3 Default setting (macro) 42: "PID controller with analog control"

Function description

IOV OUL | semesemmenness e .
GND : Manual (DI 4 =0

AutoDI4=1) ;7 Setpoint

3 |AL0+
4 |AIGND
10]Al 1+
11|AIGND

185|A0 1+ i Current actual value
86/A0GND"Y_|:
12|A0 0+ i Speed actual value
13JAOGND |

9 [+24V out
28|GND

69|DI COM :

5 [DIO i ON/OFF2

16/DI'4 ¢ Switchover, manual - auto
171DI5 Acknowledge fault

18/DO O NC Fault
19/DO 0NO

20/DO 0 COM
23|DO1NC Operation
24|D0 1NO

25/D0 1 COM
97/D02COM"  Ready for operation
98/DO2NO"
99IDO 2NC"
94/ DO 3COM"  Alarm
95[DO 3NOY
96/DO 3NC"

" With 1/0 Extension Module

Actual value for PID technology controller

’% ‘%
N|—

I._h..

>

Q

=5

o

S| 2

6

6

!

Table 4-17 Characteristics

Analog inputs Analog outputs
n n AOO AO 1
1500 1/min]"~~7 100 %1~/ 20mAT 20mAT
| | | |
0 1/min : 0% ‘ 0mA ‘ 0mA ‘
A0V oV 10V A0 ov ov 10V AT 0 1/min n 0A 100A!
1500 1/min

SINAMICS G120X converter
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Wiring

Table 4-18

Procedure for selecting the default setting

4.2 Control interfaces

Operator panel BOP-2 y

D

SETUP

Okl V.

HAc PR
PiS__

gl

oo

Okl V.

0

Operator panel IOP-2

- Setup = Quick commissioning = 1/0 setup - Select macro - (42) PID
controller with analog control - Complete setup

Smart Access

-> Quick setup - 1/0 configuration = 42: PID controller with analog
control = Complete quick setup

Table 4-19  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 42 | p0015 =42 DI 0 | p29652[0] = 722.0
Al 0| p2253[0] = 755[0] p29650[0] =0
p1070[0] = 755[0] ON/OFF1 | p0840[0] = 29659.0
OFF2 | p0844[0] = 29659.1
Al 1| p2264[0] =755[1] DI 4 | p2200 = 722.4
DI5 | p2104[0] =722.5
AO 0| p0771[0] = 21 DO 0| p0730=52.3
DO 2 | p0732=52.0
DO 3 | p0733=52.7

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Wiring

4.2 Control interfaces

4.2.5.4

Function description

Default setting (macro) 43: "2 pumps with analog control"

+10V out

GND

Manual 014=0 :

:Enable

Al 0+

AutopI4=1) ;7 Setpoint

AI'GND

Al 1+

AI'GND

J Actual value for PID technology controller

AQO 1+"

Current actual value

AO GND"

AO 0+

Speed actual value

AO GND

+24V out

GND

DI COM

DI0

ON/OFF2

DI 1

Service pump 1

DI 2

Service pump 2

16

Dl 4

Switchover, manual « auto

17

DI 5

Acknowledge fault

L
215

DOONC

Fault

19

DO 0O NO

20

DO 0 COM

23

DO 1NC

Operation

124 |
25

DO 1NO

DO 1COM

97

DO 2 COM"

Pump 1

DO 2NO"

99

DO2NC"

——&H
[1H98
—{H

94

DO 3 COM"

Pump 2

95

DO3NQ"

96

DO3NCY

" With 1/0 Extension Module

Analog outputs

Table 4-20 Characteristics
Analog inputs
n n AO O
1500 1/min]~~~7 100 %1~ 20mAT
| | |
0 1/min ‘ 0% ‘ 0 mA ‘
A0V oV 10V A0 ov ov 10V AT 0 1/min n
1500 1/min

AO 1
20mAT

0 mA

|

|

|
0A 100A!

Operating Instructions, 06/2021

SINAMICS G120X converter
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Wiring

Table 4-21

Procedure for selecting the default setting

4.2 Control interfaces

Operator panel BOP-2

A

SETUP

52

MR PAr
PIS__

ol

v

X Ri 2P
1

OK| V.

FINISH

o

Operator panel IOP-2

- Setup = Quick commissioning = 1/0 setup = Select macro = (43) 2
pumps with analog control - Complete setup

Smart Access

-> Quick setup - /0 configuration = 43: 2 pumps with analog control =
Complete quick setup

Table 4-22  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 43 | p0015 =43 DI 0 | p29652[0] = 722.0
Al 0| p2253[0] = 755[0] p29650[0] =0
p1070[0] = 755[0] ON/OFF1 | p0840[0] = 29659.0
OFF2 | p0844[0] = 29659.1
Al'T | p2264{0] =755[1] DI 1| p29543[0] = 722.1
DI 2 | p29543[1] =722.2
DI 4 | p2200=722.4
DI 5 | p2104[0] =722.5
AO 0 | p0771[0] = 21 Multi-pump control | p29520 = 1
AO 1 |p0771[1] =27 p29521 =2
p29539 = 1
p29540 =1
DO 0 |p0730=52.3
DO 1 |p0731=52.2
DO 2 | p0732 =29529.0

DO 3

p0733 =29529.1

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Wiring

4.2 Control interfaces
4.2.5.5 Default setting (macro) 44: "3 pumps with analog setpoint"

Function description

1 [+10V out

.............. e reesssssssassssssssssssssssssssssssssssssssssssssssss

GND

Manual D14=0 :

Al 0+

AI'GND

Al 1+

AI'GND

AO 1+7

AO GND"

AO 0+

AO GND

+24V out

GND

DI COM

DI0

DI 1

DI 2

DI3

16

Dl 4

17

DI 5

L
——8;18

DOONC

19

DOONO

20

DO 0 COM

23

DO 1NC

(124

DO 1NO

25

DO 1COM

97

DO 2 COM"

98

Elj

DO2NQ"

99

DO 2NC"

94

DO 3 COM?

—1H95

DO3NQ"

96

DO3NC"

Table 4-23

Characteristics

:Enable

AutoDI4=1) 7 Setpoint

Current actual value

Speed actual value

ON/OFF2

Service pump 1
Service pump 2
Service pump 3

Switchover, manual « auto

Acknowledge fault
Fault

Pump 1

Pump 2

Pump 3

Actual value for PID technology controller

Analog inputs

Analog outputs

0 1/min
-0V 0V

n
1500 1/minT —

10V AlIO

10V

n
100 %1~/

|

|
10V Al

0 %
ov

20mAT T ‘

|

0 mA ‘

0 1/min n
1500 1/min

Operating Instructions, 06/2021

SINAMICS G120X converter
, FWV1.04, ASE44751209B AF



Wiring

4.2 Control interfaces

Table 4-24  Procedure for selecting the default setting
Operator panel BOP-2 _HUN:'TUP Q SETUP @o P‘n:,gc =1 @‘W
Loo X R 3::&{ @,O F:L.'SH @,

Operator panel IOP-2

- Setup = Quick commissioning = 1/O setup - Select macro - (44) 3
pumps with analog setpoint = Complete setup

Smart Access

- Complete quick setup

-> Quick setup = 1/0O configuration = 44: 3 pumps with analog setpoint

Table 4-25  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 44 | p0015 = 44 DI 0 | p29652[0] = 722.0
Al 0 | p2253[0] = 755[0] p29650[0] =0

p1070[0] = 755[0] ON/OFF1

p0840[0] = 29659.0

OFF2 | p0844[0] = 29659.1
Al 1| p2264[0] = 755[1] DI 1 | p29543[0] = 722.1
AO 0| p0771[0] = 21 DI 2 | p29543[1] = 722.2
AO 1| p0771[1] = 27 DI 3 | p29543[2] = 722.3
DI 4 | p2200 = 722.4
DI 5 | p2104[0] = 722.5
Multi-pump control | p29520 = 1 DO 0| p0730=>52.3
029521 = 3 DO 1| p0731 = 29529.0
29539 = 1 DO 2 | p0732 = 29529.1
29540 = 1 DO 3 | p0733 = 29529.2

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Wiring

4.2 Control interfaces

4.2.5.6

Function description

Default setting (macro) 45: "Fixed setpoint control"

|—®—85 AO 1+" Current actual value
86/A0 GND"
rﬁ 12]A0 0+ Speed actual value
13]A0 GND
9 [+24V out
L28 GND
69|DI COM
—5 [DIO ON/OFF2
—6 [DI1 Fixed setpoint 1
—7 D12 Fixed setpoint 2
—8 [DI3 Fixed setpoint 3
—17|DI 5 Acknowledge fault
——&-18[D0 0 NC Fault
19/DO 0NO
20[DO 0 COM
23|DO1NC Operation
——&X+24[D0 1NO
25|D0 1 COM
97|D0 2 COM"|  Ready for operation
——X-98[D0 2 N0 "
99IDO 2NC"
94/DO 3 COMY  Alarm
95/DO 3NOY
—®-96/D0 3NC”
Table 4-26  Characteristics
Analog outputs
AO 0 AO 1
20MAT 20mAT
| |
0mA ‘ 0mA ‘
0 1/min n 0A 100A’!
1500 1/min
Table 4-27  Procedure for selecting the default setting
Operator panel BOP-2 HONITOR SETUP MAc PAr
_ Pis __ W
L B FINISH

Operator panel IOP-2

-> Setup = Quick commissioning - 1/0 setup - Select macro - (45)
Fixed setpoint control - Complete setup

Smart Access

-> Quick setup = 1/0 configuration - 45: Fixed setpoint control - Com-
plete quick setup

SINAMICS G120X converter

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Wiring

4.2 Control interfaces

Table 4-28  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 45 | p0015 = 45 DI 0 | p29652[0] = 722.0
AO 0 | p0771[0] = 21 p29650[0] =0
ONJ/OFF1 | p0840[0] = 29659.0
AC1 | p077111] =27 OFF2 | p0844[0] = 29659.1
Fixed setpoint | p1070 = 1024 DI 1 |p1020[0] =722.1
p1016 =2 DI 2 | p1021[0] =722.2
DI 3| p1022[0] =722.3
DI 5| p2104[0] =722.5
DO 0 |p0730=52.3
DO 1 |p0731=52.2
DO 2 | p0732=52.0
DO 3| p0733=52.7

SINAMICS G120X converter

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Wiring

4.2 Control interfaces

4.2.5.7 Default setting (macro) 46: "Al control local/remote"

Function description

10]Al 1+ —— Setpoint remote
11JAIGND |

85|A0 1+ Current actual value
86/AOGND" |
12]A0 0+ i Speed actual value

13/AOGND__| : local OT4=1
9 [+24V out : >
remote DI4=0 ~= ON/OFF2

localDI4=1 i
1 [+10Vout | — Setpoint
2 1GND J remote(DI4=0 7
3 |Al 0+ = || Setpoint local
4 |AIGND

28|GND

69/DI COM d S
5 [DIO = (| ON/OFF2 local
6 |DI1 —1 ON/OFF2 remote

16|DI 4 & Switchover, local/remote
17|DI5 Acknowledge fault

18/DOQNC Fault
19/DO 0 NO

20/b0 0 COM
23|DO1NC Operation
24|D0 1NO

25|D0 1 COM
97|D02 COM"Y|  Ready for operation
98/DO2NO"
99|DO 2NC"
94/DO 3 COMY|  Alarm
95|DO 3NO"
96/DO 3NC"

L i pplE

Table 4-29 Characteristics

Analog inputs Analog outputs
n n AOO AO 1
1500 1/minf~~—"7 100 %1~ 20mAT = 20mAT "
| | | |
0 1/min ‘ 0% ‘ 0 mA ‘ 0 mA ‘
40V oV 10VAIO|l 40V ov 10vAl 0 1/min n 0A 100A!
1500 1/min

SINAMICS G120X converter
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Wiring

Table 4-30

Procedure for selecting the default setting

4.2 Control interfaces

Operator panel BOP-2

MONITOR

D

SETUP

oKl V.

&

L

v

46

K| V.

0K

Operator panel IOP-2

- Setup = Quick commissioning = /O setup - Select macro = (46) Al
control locallremote - Complete setup

Smart Access

Complete quick setup

-> Quick setup = 1/O configuration - 46: Al control locallremote -

Table 4-31 Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 46 | p0015 = 46 DI 0| p29652[1] =722.0
A0 | p1070[1] = 755[0] p29650[0] =1
10107 e ON/OFF1 | p0840[0] = 29659.0
p1070[0] = 755[1] OFF2 | p0844[0] = 29659.1
AO 0| p0771[0] = 21 DI 1 | p29652[0] =722.1
DI 4 | p0810=722.4
DI 5| p2104[0...1] =722.5
AO 1| p0771[1] =27 DO 0| p0730=52.3
DO 1 |p0731=52.2
DO 2 | p0732=52.0
DO 3 | p0733=52.7

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Wiring

4.2 Control interfaces

4.2.5.8

Function description

1
=

10

11
N
=

+10V out

GND

Al 1+

AIGND

AQ 1+"

AQO GND"

12

AO 0+

13

AO GND

9

+24V out

@

GND

28
L69

DI COM

—15

DIO

17

DI 5

18

DOONC

19

DO ONO

20

DO 0 COM

23

DO 1NC

Q24

DO 1NO

25

DO 1 COM

97

DO 2 COM™

98

DO2NOQO"

99

DO 2NC"

94

DO 3 COM™

95

DO3NQ"

—&196

DO 3NCY

Table 4-32

Default setting (macro) 47: "PID controller with internal fixed setpoint

=> Setpoint

Fixed setpoint 1

Actual value for PID technology

controller

Current actual value

Speed actual value

ON/OFF2
Acknowledge fault

Fault

Operation

Ready for operation

Alarm

Characteristics

Analog input

Analog outputs

n
1500 1/min|"— 7,

0 1/min
-0V 0V

10V A0

AO 0

20mAT — 7 ‘

|

0 mA ‘

0 1/min n
1500 1/min

Table 4-33

Procedure for selecting the default setting

Operator panel BOP-2 MONITOR

SETUP

i FiiPid

4

Operator panel IOP-2

- Setup = Quick commissioning = /O setup - Select macro - (47) PID
controller with internal fixed setpoint - Complete setup

Smart Access

- Quick setup = 1/0 configuration = 47: PID controller with internal
fixed setpoint - Complete quick setup

148

SINAMICS G120X converter
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Wiring

Table 4-34  Parameters that define the functions of the inputs and outputs

4.2 Control interfaces

Setting | Parameter Setting | Parameter
Default setting 47 | p0015 =47 DI 0 | p29652[0] = 722.0
Al1 | p2264[0] = 755[1] p29650[0] =0
A 71 1 ON/OFF1 | p0840[0] = 29659.0
00| p0771[0] = OFF2 | p0844[0] = 29659.1
AO 1| p0771[1] =27 DI 5 | p2104[0] =722.5
Setpoint | p2253[0] = 2224 DO 0 | p0730=52.3
p2220[0] =1 DO 1|p0731=52.2
p2200 =1 DO 2| p0732=52.0
DO 3| p0733=52.7

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Wiring

4.2 Control interfaces

4.2.5.9

Function description

: Fixed setpoint 1:
1 [+10Vout | i Fixed

2 |GND

Default setting (macro) 48: "2 pumps and internal fixed setpoint"

:Enable
Manual D[4=0 i

Auto DI 4 =1

Setpoint

setpoint1 -

10]Al 1+
11|AI GND

85|A0 149
86|A0 GND"
12]A0 0+
13|A0 GND

9 |+24V out
28|GND

69|DI COM
5 [DIO
6 DI 1
7 |DI2
16/DI 4
17|DI5

18/DO 0 NC Fault
19/DO 0 NO
20|DO 0 COM
23|DO 1NC
24/DO1NO
25/D0 1 COM
97/D0 2 COM"
98|DO2NQY
99|DO2NC"
94|D0 3 COM"
95|DO3NOY
96|DO3NC"

i ONJOFF2

S| (5[0 ]

Operation

Pump 1

Pump 2

o[ L]]s

Table 4-35 Characteristics

+ : \E>
Actual value for PID technology controller

i Current actual value

Speed actual value

i Service pump 1

: Service pump 2

* Switchover, manual - auto
Acknowledge fault

Analog input

Analog outputs

n
1500 1/min|™ "/

|
0 1/min ‘

40V oV 10V AIO

AO 0 AO 1
20mAT 20mAT
| |
0 mA ‘ 0 mA ‘

0 1/min n 0A 100A"!
1500 1/min
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Wiring

Table 4-36

Procedure for selecting the default setting

4.2 Control interfaces

Operator panel BOP-2

nu

HON: 7GR

D

SETUP

oKl V.

Pr}ﬂ: PR @‘W

oo

Xin 2KP

__ 48

K| V.

0K

Operator panel IOP-2

- Setup = Quick commissioning = 1/O setup = Select macro - (48) 2
pumps and internal fixed setpoint - Complete setup

Smart Access

-> Quick setup = 1/O configuration = 48: 2 pumps and internal fixed
setpoint - Complete quick setup

Table 4-37  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 48 | p0015 = 48 DI 0 | p29652[0] = 722.0
Al'1 | p2264[0] = 755[1] p29650[0] =0
A - Y ON/OFF1 | p0840[0] = 29659.0
00| p0771[0] = OFF2 | p0844[0] = 29659.1
AO 1| p0771[1] =27 DI 1 | p29543[0] =722.1

DI 2
DI 4
DI5

p29543[1] = 722.2
p2200[0] = 722.4
p2104[0] = 722.5

Setpoint

p1070[0] = 1024
p2253[0] = 2224
p1020[0] = 1

Multi-pump control

p29520 = 1
p29521 =2
p29539 = 1
p29540 = 1

DO O
DO 1
DO 2
DO 3

p0730=52.3
p0731=52.2
p0732 =29529.0
p0733 =29529.1

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Wiring

4.2 Control interfaces

4.2.5.10

Function description

1 [+10V out

2 |GND

10]Al 1+

Default setting (macro) 49: "3 pumps and internal fixed setpoint"

iEnable
. . ManualDI4=0) i
Fixed setpoint 1 = \D .
AutoDl4 =1 Setpoint

11|AI GND

85|A0 1+9

86|A0 GND"

12]A0 0+

13/A0 GND

9 |+24V out

28|GND

69|DI COM

5 [DIO

6 DI 1

7 |DI2

8 |DI3

16/D1 4

17|DI5

ST ] (30 [

18/DO 0 NC

19/DO 0 NO

20/b0 0 COM

23|DO 1NC

Elj

24|DO 1 NO

25/D0 1 COM

97|D0 2 COM"

E|:I

98|DO2NQ"

99|DO 2NC"

94/D0 3 COM"

—1H95/DO3NO"

96|DO3NC"

Table 4-38

Fixed * o
setpoint 1 D—WE
Actual value for PID technology controller

i Current actual value

Speed actual value

i ON/OFF2

i Service pump 1

i Service pump 2

¢ Service pump 3

* Switchover, manual < auto

Acknowledge fault
Fault

Pump 1

Pump 2

Pump 3

Characteristics

Analog input

Analog outputs

n
1500 1/minT- —— 7,

0 1/min
-0V 0V

10V A0

AO O
20mAT T

AO 1

‘ 20mAT — 7,

|

0 mA |

0 1/min n
1500 1/min

0mA
0A

100A !
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Wiring

Table 4-39

Procedure for selecting the default setting

4.2 Control interfaces

Operator panel BOP-2

nu

HON: 7GR

D

SETUP

oKl V.

Pr}ﬂ: PR @‘W

oo

Yin 3P

19

K| V.

0K

Operator panel IOP-2

- Setup = Quick commissioning = 1/O setup = Select macro = (49) 3
pumps and internal fixed setpoint - Complete setup

Smart Access

-> Quick setup = 1/O configuration = 49: 3 pumps and internal fixed
setpoint - Complete quick setup

Table 4-40  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 49 | p0015 = 49 DI 0 | p29652[0] = 722.0
Al'1 | p2264[0] = 755[1] p29650[0] =0
A o ¥ ON/OFF1 | p0840[0] = 29659.0
00| p0771[0] = OFF2 | p0844[0] = 29659.1
AO 1| p0771[1] =27 DI 1 | p29543[0] =722.1
Setpoint | p1070[0] = 1024 DI 2 | p29543[1] =722.2
p2253[0] = 2224 DI 3 | p29543[2] =722.3
p1020[0] = 1 DI 4| p2200=722.4
DI 5| p2104[0] =722.5
Multi-pump control | p29520 = 1 DO 0| p0730=>52.3
p29521 =3 DO 1 | p0731=29529.0
p29539 =1 DO 2 | p0732 =29529.1
p29540 =1 DO 3| p0733 =29529.2

SINAMICS G120X converter

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Wiring

4.2 Control interfaces

4.2.5.11

Function description

Clm)

|

Default setting (macro) 51: "Modbus RTU control"

I— Control via Modbus RTU: 38400 baud

154

|—§85 AQ 147 Current actual value
86|A0O GND"
rﬁ 12]A0 0+ Speed actual value
113]A0 GND
9 |+24V out
L28 GND
69|DI COM
—5 [DIO ON/OFF2
—17/DI 5 Acknowledge fault
——&H18]DO 0 NC Fault
19|DO 0 NO
20|DO 0 COM
23|D0 1NC Operation
——&XH24[D0 1 NO
25|D0 1 COM
97|D0 2 COM"  Ready for operation
——&)H98[D0 2 NO "
99|DO 2NCY
94/DO3COM"| Alarm
95|DO 3NO"
—X-96/DO 3NC"
Table 4-41 Characteristics

Analog outputs

AOO AO 1
20mAT — 7, ‘ 20mAT — 7, ‘
| |
0mA | 0mA |
0 1/min n 0A 100A°!
1500 1/min
Table 4-42  Procedure for selecting the default setting
Operator panel BOP-2 T npniToR SETUP HAC PAF
_ PiS __ W
L Y Fh m:nd‘ T

Operator panel IOP-2 | = Setup = Quick commissioning = 1/0 setup = Select macro = (51)
Modbus RTU control - Complete setup

plete quick setup

Smart Access | = Quick setup = I/0 configuration = 51: Modbus RTU control - Com-

SINAMICS G120X converter

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Wiring

4.2 Control interfaces

Table 4-43  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 51 | p0015 =51 DI 0 | p29652[0] = 722.0
AO 0 | p0771[0] = 21 p29650[0] =0
ONJ/OFF1 | p0840[0] = 29659.0
AO1 | p0771[1] =27 OFF2 | p0844[0] = 29659.1
DI 5 | p2104[0] =722.5
Setpoint | p1070[0] = 2050[1] DO 0 | p0730=52.3
Modbus RTU | p2020 = 8 DO 1]p0731=52.2

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Wiring

4.2 Control interfaces

4.2.5.12

Function description

Clm)

o

|— Control via Modbus RTU: 38400 baud

+10V out

remote DI4=0 :

Default setting (macro) 52: "Modbus RTU control local/remote"

local DIA=T) N Setpoint

GND
A0+ ﬁ—J‘

AIGND |
AQ 149
AO GND"
AQ 0+
AO GND

NwN[—

s

&

85
86
12
13

Setpoint local

i Current actual value

Speed actual value

local DI4 =1

9 |+24V out

&

GND

remote DI4=0 __~— ON/OFF2

L69
5
16
16
17
——&XH18
19
20
23
24
25
97
98
99
94
95
96

DI COM
DI 0
DI 1
Dl 4
DI5

DOONC
DOONO
DO 0 COM
DO 1NC
DO 1NO
DO 1 COM
DO 2 COM"
DO2NQ"
DO 2NC?
DO 3 COM"
DO3NQ"
DO3NC"

H-®

Al

@

Table 4-44  Characteristics

ON/OFF2 local
ON/OFF2 remote

< Switchover, local « remote
Acknowledge fault

Fault

Operation

Ready for operation

arm

Analog input

Analog outputs

n

1500 1/minT— ", ‘

|

|
10V AlIO

0 1/min
-0V 0V

AOO

20mAT T, ‘

n

0 mA

0 1/min
1500 1/min

AO 1
20mAT T

0 mA

|

|

|
0A 100A'!
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4.2 Control interfaces

Table 4-45  Procedure for selecting the default setting

Loo X nad."SE @o FiNISH @

Operator panel BOP-2 T monTOR A I Gl y B @W

Operator panel IOP-2 | = Setup = Quick commissioning = 1/0 setup - Select macro - (52)
Modbus RTU control local/remote - Complete setup

Smart Access | = Quick setup = 1/0 configuration = 52: Modbus RTU control locall
remote - Complete quick setup

Table 4-46 ~ Parameters that define the functions of the inputs and outputs

Setting | Parameter Setting | Parameter
Default setting 52 | p0015 =52 DI 0| p29652[1] =722.0
Al 0 | p1070[1] = 755[0] p29650[1] =0

ON/OFF1 | p0840[0...1] = 29659.0

AO 0| p0771[0] = 21 OFF2 | p0844[0...1] = 29659.1

AO 1 |p0771[1] =27 DI 1 | p29652[0] =722.1
Modbus RTU | p2020 = 8 p29650[0] =1
p2030 =2 DI 4| p0810=722.4
p2040 = 65000 DI 5| p2104[0...1] =722.5
p0854[0] = 2090.10 DO 0 | p0730=52.3
p1070[0] = 2050[1] DO 1 |p0731=52.2

DO 2 | p0732 =52.0
DO 3 | p0733 =52.7

SINAMICS G120X converter
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4.2.5.13

Function description

Default setting (macro) 54: "USS control"

Clm)

e

L Control via USS: 38400 Baud, 2 PZD, 4 PKW

|—£85 AO 1+9 Current actual value
86/A0 GND"
rﬁ 12|A0 0+ Speed actual value
13]A0 GND
9 [+24V out
L@GND
69(DI COM
—5 [DIO ON/OFF2
—17/DI5 Acknowledge fault
——&-{18[DO O NC Fault
19|DO 0 NO
20[DO 0 COM
23|D0 1NC Operation
——&X-24[D0 1NO
25|D0 1 COM
97|D0 2 COM"  Ready for operation
——&X-98[D0 2 N0
99|IDO 2NC"
94/DO 3 COMY|  Alarm
95/DO 3NOY
—®-96/D0 3NC”
Table 4-47  Characteristics
Analog outputs
AO 0 AO 1
20MAT 20MAT
| |
0mA ‘ 0mA ‘
0 1/min n 0A 100A°!
1500 1/min
Table 4-48  Procedure for selecting the default setting
Operator panel BOP-2 ~ MON:TOR SETUP HAc PAr
_ PIS__ W
L Fb US55 INiSH

Operator panel IOP-2

- Setup = Quick commissioning = 1/0 setup = Select macro = (54) USS
control - Complete setup

Smart Access

-» Quick setup = 1/0 configuration = 54: USS control - Complete quick
setup
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Table 4-49  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 54 | p0015 = 54 DI 0 | p29652[0] = 722.0
AO 0 | p0771[0] = 21 p29650[0] =0
ONJ/OFF1 | p0840[0] = 29659.0
AO 1| p0771[1] =27 OFF2 | p0844[0] = 29659.1
USS | p2020=8 DI 5 | p2104[0] =722.5
p2023 =4 DO O | p0730=52.3
p2030 =1 DO 1| p0731=52.2
p2040 = 65000 DO 2 | p0732 = 52.0
p1070[0] = 2050[1] DO 3 | p0733 =52.7

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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4.2.5.14

Function description

Default setting (macro) 55: "USS control local/remote"

Clm)

|

I— Control via USS: 38400 baud, 2 PZD, 4 PKW

remote DI4=0 :

+10V out

GND

1
2
3

Al 0+

4

Al GND

——l-—‘ Setpoint local

85

AQ 149

i Current actual value

86

AQO GND"

12

AO 0+

13

AO GND

9

+24V out

28

GND

69

DI COM

5

DIO

Speed actual value
ON/OFF2 local

6

DI 1

16

Dl 4

: local DI 4 =1
ON/OFF2 remote

< Switchover, local <+ remote

17

DI5

Acknowledge fault

S| B0 G

18

DOONC

Fault

19

DOONO

20

DO 0 COM

23

DO 1NC

Operation

6

24

DO 1NO

25

DO 1 COM

97

DO 2 COM"

Ready for operation

6

98

DO2NQ"

99

DO 2NC?

94

DO 3 COM"

Alarm

95

DO3NQ"

!

96

DO3NC"

Table 4-50

Characteristics

local DIA=T) N Setpoint

remote DI4=0 _~— ON/OFF2

Analog input

Analog outputs

n
1500 1/minT"——

0 1/min
-0V 0V

10V AlIO

AO 0
20mAT T, ‘

|

| |

| 0 mA ‘

0 1/min n
1500 1/min

AO 1
20mAT T

0mA

|

|

|
0A 100A"!
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Table 4-51

Procedure for selecting the default setting

4.2 Control interfaces

Operator panel BOP-2

MONITOR

D

SETUP

oKl V.

Pr}ﬂ: PR @‘W

L

v

K| V.

0K

Operator panel IOP-2

- Setup - Quick commissioning = /O setup - Select macro - (55) USS
control locallremote - Complete setup

Smart Access

Complete quick setup

-> Quick setup = /O configuration = 55: USS control local/remote -

Table 4-52  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 55 | p0015 =55 DI 0| p29652[1] =722.0
A0 | p1070[1] = 755[0] p29650[1] =0
A - Y ON/OFF1 | p0840[0...1] = 29659.0
00| p0771[0] = OFF2 | p0844[0...1] = 29659.1
AO 1| p0771[1] =27 DI 1 | p29652[0] =722.1
USS | p2020=8 p29650[0] =1
p2023 =4 Dl 4 |p0810=722.4
p2030 = 1 DI 5 | p2104[0...1] =722.5
p2040 = 65000 DO 0 | p0730=52.3
p1070[0] = 2050[1] DO 1 |p0731=52.2
p0854[0] = 2090.10 DO 2| p0732=52.0
DO 3|p0733=52.7

SINAMICS G120X converter
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4.2.5.15

Function description

Default setting (macro) 57: "PROFINET control"

"PROFINET control" is the factory setting for converters with PROFINET or PROFIBUS interfaces.

Clm)

~DI 4 =0) Control via PROFIdrive telegram 1

i (D[4 = 1) Control via terminal strip

|—§85 AQ 1+ : Current actual value
86/A0GNDY | :
|—£12 AQ 0+ : Speed actual value
13]/A0 GND :
9 [+24V out
L28 GND
_gg B: OCOM E/ - (014 =0 No function
4= 1% Jogging 1
_» (D14 =0 No function
6 D1k E(D—]I = Jeie 2
—16/|DI 4 -
—17|DI 5 : Acknowledge fault
Telegram 1, PZD2
Jogging 1 or 2
Speed setpoint
——&®-18]D0 O NC Fault
19/DO 0 NO
20|b0 0 COM
23|DO 1 NC Operation
——&)124[D0 1 NO
25|D0 1 COM
97|D0 2 COM"Y|  Ready for operation
——&+98[D0 2NO "
99|DO 2 NC"
94/DO 3 COMY|  Alarm
95|DO 3NOY
——X+96|DO 3NCT

Table 4-53 Characteristics

-1 Switch over control and speed setpoint

Speed setpoint

Analog outputs

0 mA
0 1/min n

1500 1/min

0A 100A’!
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Table 4-54  Procedure for selecting the default setting
Operator panel BOP-2 _ﬂﬂNu’TﬂF\' o SETUP @o P’»Fgc oA @‘W
oo ool

Operator panel IOP-2

-> Setup = Quick commissioning = /0 setup - Select macro = (57)
PROFINET control - Complete setup

Smart Access

quick setup

-» Quick setup = 1/0 configuration = 57: PROFINET control - Complete

Table 4-55  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 57 | p0015 =57 DI O | p1055[1]1=722.0
AO 0| p0771[0] = 21 DI 1 |p1056[1] =722.1
DI 4 |p0810=722.4
AO 1| p0771[1] =27 DI5 | p2104[0...1] = 722.5
ON/OFF1 | p0840[0] = 29659.0
p29650 = -1
p29651 = 2090.0
PROFINET or PROFIBUS | p0922 =999 DO 0| p0730=52.3
p1070[0] = 2050[1] DO 1| p0731=52.2
DO 2 | p0732=52.0
DO 3 | p0733=52.7

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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4.2.5.16

Function description

Default setting (macro) 58: "MOP control"

164

|—®—85 AQ 1+1 Actual current value
86/A0 GND"
rﬁ 12]A0 0+ Actual speed value
13]A0 GND
9 [+24V out
L28 GND
69|DI COM
—5 [DIO ON/OFF2
—6 [DI1 Motorized potentiometer, raise
—7 |DI2 Motorized potentiometer, lower
—17|DI'5 Acknowledge fault
——&-18[D0 0 NC Fault
19|D0 0 NO
20(DO 0 COM
23|DO1NC Operation
——&>-24[D0 1NO
25|D0 1 COM
97|D0 2 COM"  Ready for operation
——X-98[D0 2 NO "
99IDO 2NC"
94/DO3COM"  Alarm
95/DO 3NO"
—X+96[DO 3NC?
Table 4-56  Characteristics
Analog outputs
AO 0 AO 1
20mAT — 7, ‘ 20mAT — 7, ‘
| |
0mA ‘ 0mA ‘
0 1/min n 0A 100A’!
1500 1/min
Table 4-57  Procedure for selecting the default setting
Operator panel BOP-2 T moniToR SETUP MAc PR
_ PIS__ W
L MOP ckrl FINIGH

Operator panel IOP-2

-» Setup - Quick setup—> 1/O setup - Select macro - (58) MOP control
- Complete setup

Smart Access

setup

-» Quick setup = /0 configuration - 58: MOP control = Complete quick

SINAMICS G120X converter
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Table 4-58  Parameters that define the functions of the inputs and outputs
Setting | Parameter Setting | Parameter
Default setting 58: | p0015 =58 DI 0 | p29652[0] = 722.0
A0 0 | p0771[0] = 21 p29650[0] = 0
ONJ/OFF1 | p0840[0] = 29659.0
AO 1| p0771[1] =27 OFF2 | p0844[0] = 29659.1
DI 1 |p1035[0] =722.1
DI 2 | p1036[0] =722.2
DOO0 | p0730=52.3
DO 1|p0731=52.2
DO 2 | p0732 =52.0
DO 3 | p0733=52.7
4.2.5.17 Default setting (macro) 59: "Blank 1/0"
Function description
9 [+24V out
[28 GND
69|DI COM
——5 [DIO ON/OFF2
Table 4-59  Procedure for selecting the default setting
Operator panel BOP-2 ~MONiTOR SETUP MAc PAr
_ PiS__ W
L bifAnk FiNiGH

Operator panel IOP-2

- Setup = Quick setup = /0 setup = Select macro = (59): Blank I/0 -
Complete setup

Smart Access

-» Quick setup = 1/0 configuration = 59: Blank 1/0 - Complete quick
setup

Table 4-60  Parameters which define the digital input function
Setting | Parameter Setting | Parameter
Default setting 59 | p0015 = 59 DI 0 | p29652[0] =722.0

p29650[0] =0
p0840[0] = 29659.0
p0844[0] = 29659.1

ONJ/OFF1
OFF2

SINAMICS G120X converter
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4.2 Control interfaces

4.2.6 Additional digital inputs and digital outputs on converters FSH and FSJ

Overview
Converters FSH and FSJ have 4 additional digital inputs and 2 digital outputs at terminal strip X9.

/ Terminal strip X9

/

Figure 4-22  Terminal strip X9

SINAMICS G120X converter
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Function description

-X9
+24V 1 |P24 External supply 20.1V ... 28.8 V, max. 2 A
GND,,, 2 M KK Reference for terminals 1, 3, 4, 5, 6 and 8
—113 [External Alert ~AK External alarm Digital inputs
+—t14 |External fault KoK External fault low <5V, high> 15V, max. 30 V,
jg giOD? ES]4 8:;:;% input current 6.4 mA at 24 V
op =
7 M J\I Reference for terminals 1, 3, 4,5, 6 and 8
8 |DC Link Charged Message "U,,. .. is loaded", 24 VDC, max. 500 mA
AC 230V ?O Hg :| Not connected
LH Activation Line Contactor— Main contactor control, 230 VAC, cos¢ = 0.6 ind, max.
§12Activation Line Contactor—/ 4 A

Connection cross-section: 0.2 mm? ... 2.5 mm?, tightening torque: 0.5 Nm (5 Ib.in)
Use insulated end sleeves according to DIN 46228-4.
Terminals Remark
1 You may either connect an external 24 V supply or use the internal 24 V supply.
3..6 The function of the digital inputs is shown in the factory setting.
You can change the function of the digital inputs subsequently.

The digital inputs are low-active in the factory setting. If you do not use one of the digital inputs, you must

connect the digital input with 24 V.
8,11,12 The function of the digital outputs cannot be changed.

8 The digital output signals a fully charged DC link of the converter. A charged DC link is the prerequisite for the

"operation” converter state.

11,12 A device to protect against overload and short-circuit is required for the power supply to the line contactor

control, e.g. a4 A 250V fuse.
Connect the excitation coil of the line contactor to a surge suppressor, e.g. an RC element.
Figure 4-23  Terminal strip X9 with external 24 V supply

P24 —_
M
External Alert
External fault
Stop 0

Stop 1

M

DC Link Charged —_
NC
10|NC
11/Activation Line Contactor
12|Activation Line Contactor

1
@mwmmAwMAé

Figure 4-24  Terminal strip X9 with internal 24 V supply

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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4.2.7 "Safe Torque Off" safety function

Overview

The "Safe Torque Off" (STO) safety function can be implemented using a failsafe digital input of
the converter.

Requirements
* Both switches on the converter for enabling/disabling STO are in the ON position.

* The higher-level control system monitors the selection of STO and the feedback from the
converter.
Application examples for "Safe Torque Off" (Page 173)

Function description
Use an SELV or PELV power supply with 24 V DC (20.4 V ... 28.8 V, maximum 60 V briefly).
Use a shielded cable with the following properties:
* Cablelength=30m
* Cross section 0.5 mm? ... + 1.5 mm?2 (20 ... 16 AWG)
* Insulated for 600 V
* Conductor end sleeves, stripping length 7 mm

Tightening torque: 0.2 Nm (2 Ibf in)

SINAMICS G120X converter
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Procedure for converters in frame sizes FSA ... FSC

/ Description of the switch

Switch to enable or disable STO

g Connection A to select STO

\ Connection B to select STO

The description of the switch setting printed on the housing applies. The description on the switch
itself is irrelevant.

Both switches = ON: STO is enabled

Both switches = OFF: STO is locked

Two switches different: not permissible
Figure 4-25  Terminals and switches for the "STO" function, frame sizes FSA ... FSC

1. Connect the cables for selecting STO to terminals STO_A and STO_B.
2. Connect the cables for STO feedback to 2 digital outputs of terminal block X134.

3. Attach theshield to the shield plate of the converter through the largest possible surface area.

You have connected all cables for the STO safety function.
m)

SINAMICS G120X converter
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Procedure for converters in frame sizes FSD ... FSG

\ Switches to enable or disable STO

Connection B for selection of STO

Not used

Both switches = ON: STO is enabled

Both switches = OFF: STO is locked

Two switches different: not permissible
Figure 4-26  Terminals and switches for the "STO" function, frame sizes FSD ... FSG

1. Remove the Control Unit.

2. Connect the cable for selecting STO to terminals STO_A and STO_B.
3. Plug in the Control Unit.

SIEMIENS

SINAMICS G120X converter
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4. Connect the cables for STO feedback to 2 digital outputs of terminal block X134.

5. Attach the shield to the shield plate of the Control Unit through the largest possible surface
area.

You have connected all cables for the STO safety function.
m)

Procedure for converters in frame sizes FSH ... FSJ

/ Switches to enable or disable STO
) Connection A to select STO

? Connection B to select STO

\ .l Feedback signal A to select STO

Feedback signal B to select STO

Both switches = STO ON: STO is enabled

Both switches = STO OFF: STO is locked

Two switches different: not permissible
Figure 4-27  Terminals and switches for the "STO" function, frame sizes FSH and FSJ

SINAMICS G120X converter
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Description of switch setting

The switch setting on the adhesive label is valid for the enable of STO. The description on the switch
itself is irrelevant.
Figure 4-28  Adhesive label with description of switch setting

1. Connect the cable for selecting STO to terminals X41:STO_A and X41:STO_B.
2. Connect the cables for STO feedback to terminals X41:FB_A and X41:FB_B.
3. Attach the shield to the shield plate through the largest possible surface area.

You have connected all cables for the STO safety function.
m)

Further information

In order to prevent inadvertent inhibition of the "STO" function in the FSA ... FSC converter, we
recommend protecting the associated switch with a cable tie.

Figure 4-29  Protection against inadvertent inhibition of the "STO" function, FSA ... FSC

SINAMICS G120X converter
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Overview

Preconditions

SINAMICS G120X converter

4.2 Control interfaces

Application examples for "Safe Torque Off"

A higher-level control system is required to select the STO safety function.

Basic prerequisites

The digital outputs for the feedback of STO are correctly parameterized.
Setting the feedback signal for Safe Torque Off (Page 388)

The higher-level control system monitors the selection of the STO safety function and the
feedback from the converter.

Forced checking procedure (test stop):

The higher-level control system regularly selects the STO safety function and evaluates the
converter feedback signal.

We recommend that you implement a time monitoring function in the higher-level control
system, which issues an alarm if a test stop is overdue.

Prerequisites for SIL 2/PL d

Suitable higher-level controllers

— SIRIUS 3SK1: Single-channel static feedback circuit

— SIRIUS 3SK2: Two-channel dynamic feedback circuit

— MSS 3RK3: Two-channel dynamic feedback circuit

— SIMATIC: Feedback circuit monitoring in the safety program

Forced checking procedure (test stop) once per year

Prerequisites for SIL 3/PL e

Suitable higher-level controllers

— SIRIUS 3SK1: Single-channel static feedback circuit
Permissible for converters FSH and FSJ, not permissible for FSA ... FSG

— SIRIUS 3SK2: Two-channel dynamic feedback circuit
— MSS 3RK3: Two-channel dynamic feedback circuit
— SIMATIC: Feedback circuit monitoring in the safety program

Forced checking procedure (test stop) every 3 months

Operating Instructions, 06/2021, FW V1.04, A5E447512098B AF 173
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Function description

174

SIRIUS 3SK1 safety relay

24V DC

@ [ o
I o o
— Start
Y O—0—0—— 18boonc LI
A1 IN1 T1 IN2T2 IN3 T3 T4 IN 113123 |33 |41 [20 D(.). OICOM o
— FIs 23]DO 1 NC :'|:|
ogic 25|DO 1 COM
@1Auto_start/ — _\VBYA\_/ oV .
Monitored Start I=STO_A
24V H
ov
=% N\~ —( Say| S TO-B [[5e0e J[ sov0 |
A2 3SK1111- . AB30 14 (24 |34 (42
T [
M
Figure 4-30  Connection 3SK1 inside a control cabinet for FSA ... FSG

You can achieve SIL 2/PL d with a SIRIUS 3SK1 safety relay and the converter FSA ... FSG.

24V DC

©)

A1 INTT1IN2T2IN3 T3 T4

— Start

Logic
[ 1 Autostart /
Monitored Start

|
o|~[o]a]s]w[v]=

A2 3SK1111- . AB30 14 |24 134 |42
—O O—T—O—Of
M
Figure 4-31 Connection 3SK1 inside a control cabinet for FSH, FSJ

o o

:

[
o

]

You can achieve SIL 3/PL e with a SIRIUS 3SK1 safety relay and the converter FSH or FSJ.

SIRIUS 3SK2 safety relay

The wiring examples are implemented using safety relays with relay enable circuits. Safety relays

with semiconductor enable circuits can also be used.

SINAMICS G120X converter
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179]DO 0 NO
24V.DC 20|D0 0 coMm|-©-
24]DO 1NO |= |:|

—25|DO 1 COM
— 0V 1
av| STO_A I
— 0V
54V STO_B [Toooo T o000 |
I
l Logic
I
A2 F-Q1 F-Q2 QM1 SIRIUS 3SK2
M

Figure 4-32  Connection 35K2 inside a control cabinet for FSA ... FSG

FQ1 A

>
IN4 A | | t
| f ,
L Eﬁ t

FQ2 A .
1 >
IN6 A | | t
\ 1 >
i P& t

STO deselected ! STO selected ISTO

deselected
T,=230ms In case of deviating feedback, the safety relay must select the STO function and
T,=20ms indicate an error.

Figure 4-33  Dynamic monitoring of STO feedback for FSA ... FSG

SINAMICS G120X converter
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-X41
1
—isToAN | _
3 [ A
L 4] STO_B I
5 \
|:—6 FB_A Eﬂ
! l
24V DC 1 FB_B
200 | 65 & | 8 =

[ A
[
l Logic | —
I —
A2 F-Q1 F-Q2 QM1 SIRIUS 3SK2

M

Figure 4-34  Connection 3SK2 inside a control cabinet for FSH and FSJ

Static monitoring of STO feedback at start-up is sufficient for the converters FSH and FSJ.

Modular 3RK3 safety system

You can use the following outputs to control the failsafe digital inputs in the converter:
¢ The failsafe digital outputs in the central units of the 3RK3 modular safety system

* The failsafe digital outputs in the EM 2/4F-DI 2F-DO expansion module

e The failsafe digital outputs in the EM 4F-DO expansion module.

* The failsafe relay outputs in the EM 4/8F-RO expansion module

* 2individual relay contacts of the EM 2/4F-DI 1/2F-RO expansion module

19[DO 0 NO

L@_I
T1| IN1| IN3| IN5|IN7| T2 IN6| IN8 20|DO 0 COM 5
24]DO 1 NO_|= |:|
L125|DO 1 COM
_% STO_A
Logic g ~ 1
24v]> OB [[eese ][ o000 |
~~1 3RK3111-*A
Q11 Q12 Q2 M A10

24V DC |
M

Figure 4-35  Connection 3RK3 inside a control cabinet for FSA ... FSG

SINAMICS G120X converter
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Q12 A
| g
IN4 A | | t
| | ,
L LTi t

Q2 A .
1 >
IN6 A L | t
i 1 ‘
Ll
T Pz t

STO deselected ! STO selected ISTO

deselected
T,=30ms In case of deviating feedback, the Modular Safety System must select the STO
T,=20ms function and indicate an error.

Figure 4-36  Dynamic monitoring of STO feedback for FSA ... FSG

[} [}
T
X41
i B
5{STO_A \u
3
—{sT0.B
5! FB A
el - AN
7
5| FB.B
s 3RK3111-*A
Q11 Q12 Q2 M A10
—C0
24V DC |
M

Figure 4-37  Connection 3RK3 inside a control cabinet for FSH and FSJ

Static monitoring of STO feedback at start-up is sufficient for the converters FSH and FSJ.

SINAMICS G120X converter
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SIMATIC I/0 modules

F-DI 16x24VDC 24V DC =|r=r
2 o )
22 @'
fapooNo |L]
s7-1500 | +—{20]|D0 0 cCOM| &1
I 24]D0 1 NO :'|:|
L_125]D0 1 COM
oV
. 19 2av|STOAL
oV
1 m STO_B 0000 ” 0000 |
2
5
6
20
I
F-DQ 8x24VDC/2A PPM M—

Figure 4-38  Connecting the SIMATIC S7-1500 in a control cabinet for FSA ... FSG

FDQ:1 A
=t
F-DI:2 A | |
1 1 .
a i t
F-DQ:5 4 | ‘
| .
\ Tt
F-DI:22 A -
\ \ >
T1 T2 t
STO deselected | STO selected ISTO
deselected
T,=30ms In case of deviating feedback, the SIMATIC must select the STO function and

T,>20ms indicate an error.

Figure 4-39  Dynamic monitoring of STO feedback for FSA ... FSG
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F-DQ 8x24VDC/2A PPM 24V DC
. 19 ! |
1 o o
L/ X41 O
2 AR
1
5 —|STO_A E
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6 7 STO_B |_|
20 | rB.A
| T/ 6
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—.8 - O
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e
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o
F-DI 16x24VvDC M j

Figure 4-40  Connection of the SIMATIC S7-1500 inside a control cabinet for FSH and FSJ

Static monitoring of STO feedback for STO selection is sufficient for the converters FSH and FSJ.

More information
Further information is provided on the Internet:

@ SIRIUS 3SK1 safety relays (https://support.industry.siemens.com/cs/wwi/en/ps/16381/man)

@ SIRIUS 3SK2 Safety Relays (https://support.industry.siemens.com/cs/ww/en/view/
109444336)

@ SIRIUS 3RK3 modular safety system manual (https://support.industry.siemens.com/cs/ww/
en/view/26493228)

@ S7-1500 (https://support.industry.siemens.com/cs/ww/en/view/86140384)

@ ET 200SP (https://support.industry.siemens.com/cs/ww/en/view/84133942)

@ ET 200pro (https://support.industry.siemens.com/cs/ww/en/view/22098524)

@ ET 200S (https://support.industry.siemens.com/cs/ww/en/view/12490437)

@ S7-300 (https://support.industry.siemens.com/cs/ww/en/view/19026151)
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4.2.9 Wiring the terminal strips

/\ WARNING

Electric shock due to unsuitable motor temperature evaluation system

Voltage flashovers to the electronics of the converter can occur in motors without safe

electrical separation of the temperature sensors in accordance with IEC 61800-5-1 when the
motor develops a fault.

¢ Install a temperature monitoring relay 3RS1... or 3RS2...

* Evaluate the temperature monitoring relay output using a digital input of the converter, e.g.
using the "External fault" function.

You can find additional information about the temperature monitoring relay on the Internet:

@ Manual 3RS1/3RS2 temperature monitoring relays (https://support.industry.siemens.com/
cslww/en/view/54999309)

Note

Malfunction caused by incorrect switching states as the result of diagnostic flows in the
off state (logical state "0")

In contrast to mechanical switching contacts, e.g. emergency stop switches, diagnostic flows
can also flow with semiconductor switches in the off state. If interconnection with digital inputs

is faulty, the diagnostic flows can lead to incorrect switching states and thus to a malfunction of
the drive.

* Observe the conditions for digital inputs and digital outputs specified in the relevant
manufacturers documentation.

e Check the conditions of the digital inputs and digital outputs in regard to the flows in off
state. If applicable, connect the digital inputs with suitably dimensioned, external resistors
to protect against the reference potential of the digital inputs.

/\ WARNING

Electric shock due to damaged insulation

Damaged insulation of cables carrying hazardous voltages can cause a short circuit with cables
carrying non-hazardous voltages. This can have the effect that parts of the converter or the
installation carry an unexpectedly high voltage.

* Use only cables with double insulation for 230 V cables which you connect to the digital
outputs of the converter.
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NOTICE

Overvoltages for long signal cables

Using > 30 m long cables at the converter's digital inputs and 24 V power supply or inductive
circuits at the digital inputs can lead to overvoltage. Overvoltages can damage the converter.

* Connect an overvoltage protection device between the terminal and the associated
reference potential.
We recommend using the Weidmdiller overvoltage protection terminal with designation
MCZ OVP TAZ DIODE 24VDC.

Table 4-61 Permissible cable and wiring options

Solid or finely-stranded | Finely stranded conduc- | Finely stranded conduc- | Two finely-stranded con-
conductor tor with non-insulated | tor with partially insula- | ductors with the same
end sleeve ted end sleeve cross-section with parti-

ally insulated twin end

sleeves
8mm g5 8mm 05 .. 8 mm 8 mm

= 15mm He—= 10mm 0.5 mm? EE 2+ 0.5 mm?

Wiring the terminal strip in compliance with EMC

If you use shielded cables, then you must connect the shield to the mounting plate of the control
cabinet or with the shield support of the converter through a good electrical connection and a
large surface area.

Use the shield connection plate of the Control Unit as strain relief.

Cer]] Mounting the shield connection kits (Page 84)

EMC-compliant wiring of failsafe inputs
Use shielded signal lines. Connect the shield at both cable ends.

In order to connect two or more converter terminals, use the shortest possible jumpers directly
at the terminals themselves.

Further information
Further information about EMC-compliant wiring is available on the Internet:

@ EMC installation guideline (http://support.automation.siemens.com/WW/view/en/
60612658)
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4.2.10 Fieldbus

Interfaces at the lower side of the Control Unit

PROFINET

X150 X150
P1 P2

PROFIBUS

1 RX+, receive data +
2 RX-, receive data -
3 TX+, transmit data +
4 -

5 -

6 TX-, transmit data -
7 ---

8 -

1 Shield, ground

2 -

3 RxD/TxD-P, receive and transmit (B/B')
4 CNTR-P, control signal

5 DGND, reference potential for data (C/C")
6 VP, supply voltage

7 -

8 RxD/TxD-N, receive and transmit (A/A")
9 -

1 0V, reference potential
2 RS 485P, receive and transmit (+)
3 RS 485N, receive and transmit (-)

4 Shield

5 -
4.2.11 Connecting to PROFINET and Ethernet
4.2.11.1 Communication via PROFINET 10 and Ethernet

You can either integrate the converter in a PROFINET network or communicate with the

converter via Ethernet.
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The converter in PROFINET 1O operation

ﬁ || SIMATIC S7-1500
(Controller)

En]
T

EPROFINET T—— SINAMICS G120
SINAMICS G120C
SINAMICS SINAMICS G120X

G110M

Figure 4-41  The converter in PROFINET 10 operation (examples)

The converter supports the following functions:

e RT

¢ IRT: The converter forwards the clock synchronism, but does not support clock synchronism.

¢ MRP: Media redundancy, impulsed with 200 ms. Precondition: Ring topology
With MRP, you get an uninterrupted switchover if you set the failure monitoring time to a
value > 200 ms.

¢ MRPD: Media redundancy, bumpless. Precondition: IRT and the ring topology created in the
control

¢ Diagnostic alarms in accordance with the error classes specified in the PROFIdrive profile.

¢ Device replacement without removable data storage medium: The replacement converter is
assigned the device name from the IO controller, not from its memory card or from the
programming device.

¢ Shared Device for converters that support PROFlIsafe.

The converter as Ethernet node

M Ethernet m—1 SINAMICS G120
SINAMICS G120C
SINAMICS SINAMICS G120X

G110M

Figure 4-42  The converter as Ethernet node (examples)

Note

When using a cable longer than 3 m to connect the Control Unit to the PROFINET or Ethernet
interface, electromagnetic interference may occur. Use appropriate ferrite clamps, cabinet feed-
through, or fiber optic transceivers to minimize the interference emission.
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Further information on PROFINET

Further information on PROFINET can be found on the Internet:

. @ PROFINET system description (https://support.industry.siemens.com/cs/ww/enlview/
19292127)

. @ PROFINET - the Ethernet standard for automation (http://w3.siemens.com/mcms/
automation/en/industrial-communications/profinet/Pages/Default.aspx)

4.2.11.2 Protocols used
The converter supports the protocols listed in the following tables. The address parameters, the
relevant communication layer as well as the communication role and the communication
direction are specified for each protocol.
You require this information to set the appropriate safety measures to protect the automation
system, e.g. in the firewall.
As the security measures are limited to Ethernet and PROFINET networks, no PROFIBUS protocols
are listed in the table.
Table 4-62  PROFINET protocols
Protocol Port Layer Function/description
number | 2y [ink layer
(4) Transport layer
DCP: Not rele- | (2) Ethernet Il and Accessible stations, PROFINET Discovery and configuration
Discovery and | vant IEEE 802.1Q and DCP is used by PROFINET to determine PROFINET devices and to make
configuration IETEEFFtype 0x8892 (PRO- | pasic settings.
protocol ) DCP uses the special multicast MAC address:
xX-XX-xx-01-0E-CF,
xx-xx-xx = Organizationally Unique Identifier
LLDP: Not rele- | (2) Ethernet Il and PROFINET Link Layer Discovery protocol
Link Layer Dis- | vVant IEEE 802.1Q and LLDP is used by PROFINET to determine and manage neighborhood
covery Protocol ETEEthype 0x88CC (PRO- | relationships between PROFINET devices.
) LLDP uses the special multicast MAC address:
01-80-C2-00-00-0E
MRP: Not rele- | (2) Ethernet Il and PROFINET medium redundancy
Media Redun- | vant :EEE]E 802-183 2233 PRO MRP enables the control of redundant routes through a ring topology.
dancy Protocol thertype Ox (PRO- | \1Rp uses the special multicast MAC address:
FINET)
xX-Xx-xx-01-15-4E,
xX-xX-xx = Organizationally Unique Identifier
PTCP Not rele- | (2) Ethernet Il and PROFINET send clock and time synchronization, based on IEEE 1588
vant |IEEE 802.1Q and

Precision Trans-

PTC is used to implement send clock synchronization and time syn-

parent Clock Ersg;type 0x8892 (PRO- | chronization between RJ45 ports, which are required for IRT operation.
Protocol ) PTCP uses the special multicast MAC address:
xx-XX-xx-01-0E-CF,
xx-xx-xx = Organizationally Unique Identifier
SINAMICS G120X converter
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text Manager

Protocol Port Layer Function/description
number | (2 Link layer
(4) Transport layer
PROFINET IO da- | Not rele- | (2) Ethernet Il and PROFINET Cyclic 10 data transfer
ta vant IEEE 802.1Q and The PROFINET 10 telegrams are used to transfer 10 data cyclically be-
Em;t)ype 0x8892 (PRO- | tveen the PROFINET 10 controller and 10 devices via Ethernet.
PROFINET Con- | 34964 (4) UDP PROFINET connection less RPC

The PROFINET context manager provides an endpoint mapper in order
to establish an application relationship (PROFINET AR).

Table 4-63  EtherNet/IP protocols
Protocol Port Layer Function/description
number | (2 Link layer
(4) Transport layer
Implicit mes- 2222 (4) UDP Used for exchanging /0 data.
saging This is inactive when delivered. Is activated when selecting EtherNet/IP.
Explicit messag- | 44818 (4)TCP Used for parameter access (writing, reading).
ing (4) ubp This is inactive when delivered. Is activated when selecting EtherNet/IP.

Table 4-64  Connection-oriented communication protocols
Protocol Port Layer Function/description
number | (2 Link layer
(4) Transport layer
ISO on TCP (ac- | 102 (4) TCP ISO-on-TCP protocol
cording to RFC ISO on TCP (according to RFC 1006) is used for the message-oriented
1006) data exchange to a remote CPU, WinAC or devices of other suppliers.
Communication with ES, HMI, etc. is activated in the factory setting,
and is always required.
SNMP 161 (4) UDP Simple network management protocol
Simple Net- SNMP enables network management data to be read outand set (SNMP
work Manage- managed objects) by the SNMP manager.
ment Protocol It is activated in the factory setting, and is always required
Reserved 49152 ... | (4) TCP Dynamic port area thatis used for the active connection endpoint if the
65535 | (4) uDP application does not specify the local port.

SINAMICS G120X converter
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4.2.11.3

4.211.4

Connecting the PROFINET cable to the converter

Procedure

1. Integrate the converter in the bus system (e.g. ring topology) of the control using PROFINET
cables and the two PROFINET sockets X150-P1 and X150-P2.
Overview of the interfaces (Page 128)
The maximum permitted cable length from the previous station and to the next oneis 100 m.

2. Externally supply the converter with 24 VDC through terminals 31 and 32.
The external 24 V supply is only required if communications with the control should also run
when the line voltage is switched off.

You have connected the converter to the control system via PROFINET.
m)

What do you have to set for communication via PROFINET?

Configuring PROFINET communication in the 1/O controller

Device name

IP address

Telegram

You require the appropriate engineering system for the 10 controller to configure PROFINET
communication in the 10 controller.

If required, load the GSDML file of the converter into the engineering software.

Cat]] Installing GSDML (Page 187)

In addition to the MAC address and IP address, PROFINET also uses the device name to identify
PROFINET devices (Device name). The device name must be unique across the PROFINET
network.

You assign the device name with the 10 controller engineering software.

The converter saves the device name on the memory card plugged into the converter.

In addition to the device name, PROFINET also uses an IP address.

The 10 Controller assigns an IP address to the converter.

Set the same telegram in the converter as in the IO Controller. Interconnect the telegrams in the
control program of the IO Controller with the signals of your choosing.

Lot ] Drive control via PROFINET or PROFIBUS (Page 272)

Application examples

186

You can find application examples for PROFINET communication on the Internet:
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@ Controlling the speed of a SINAMICS G110M/G120/G120C/G120D with S7-300/400F via
PROFINET or PROFIBUS, with Safety Integrated (via terminal) and HMI (https://
support.industry.siemens.com/cs/ww/en/view/60441457)

@ Controlling the speed of a SINAMICS G110M / G120 (Startdrive) with S7-1500 (TO) via
PROFINET or PROFIBUS, with Safety Integrated (via terminal) and HMI (https://
support.industry.siemens.com/cs/ww/en/view/78788716)

4.2.11.5 Installing GSDML

Procedure
1. Save the GSDML to your PC.

— With Internet access:
GSDML (https://support.industry.siemens.com/cs/ww/en/view/109763250)

— Without Internet access:
Insert a memory card into the converter.
Set p0804 = 12.

The converter writes the GSDML as a zipped file (*.zip) into directory ISIEMENS/SINAMICS/
DATAICFG on the memory card.

2. Unzip the GSDML file on your computer.
3. Import the GSDML into the engineering system of the controller.

You have now installed the GSDML in the engineering system of the controller.

4.2.11.6 Connect converter to EtherNet/IP

Overview

To connect the converter to a control system via Ethernet, proceed as follows:

Procedure
1. Connect the converter to the control system via an Ethernet cable.

2. Create an object for data exchange.
You have the following options:

— Load the EDS file into your controller if you want to use the ODVA profile.
You can find the EDS file on the Internet:
EDS (https://support.industry.siemens.com/cs/ww/de/view/78026217)

— If your controller does not accept the EDS file, or if you wish to use the SINAMICS profile,
you must create a generic module in your controller:
=¢]] Create generic /O module (Page 308)

You have connected the converter to the control system via EtherNet/IP.
m)
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Example

You can find an example showing how to connect a converter to the control system via Ethernet/
IP on the Internet:

@ Application example (https://support.industry.siemens.com/cs/ww/en/view/82843076)

4.2.11.7 What do you need for communication via EtherNet/IP?

Check the communication settings using the following questions. If you answer "Yes" to the
questions, you have correctly set the communication settings and can control the converter via
the fieldbus.

* Is the converter correctly connected to the EtherNet/IP?
¢ Is the EDS file installed in your control system?
¢ Have the bus interface and IP address been correctly set?

* Have the signals that the converter and the control system exchange been correctly
interconnected?

4.2.12 Connecting to Modbus RTU, USS or BACnet MS/TP

Function description

Bus terminating resistor

i y
Wil ME ME
i | = i | | =
Master O J O
|

m ‘ OFF OFF ON
; .  m
ON

12345 12345 12345
| TT
<

(gl = ===

Figure 4-43  Connection with the fieldbus via RS485
The RS485 ports of the converter are short-circuit proof and isolated.
You must switch-in the bus-terminating resistor for the first and last nodes.

The bus terminating resistor is located next to the terminal strips behind the front door of the
converter.

Table 4-65  Maximum cable length

Modbus RTU UssS BACnet MS/TP
1200 m 1200 m for a baud rate up to 1200 m
38400 bit/s and maximum of 32
nodes

1000 m for a baud rate of
187500 bit/s and a maximum of
30 nodes
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Additional information

The precondition for error-free communications is that the first and last station are supplied with
power.

Communication is maintained if you withdraw individual slaves from the fieldbus without
interrupting the cable.

4.2.13 Connecting to PROFIBUS
= =] SIMATIC S7-1500 PC (Class 2 Master)
D (Class 1 master)

m
ca
LUy

BPROFIBUS DP

o SINAMICS G120D
i55el (Slave)

The PROFIBUS DP interface has the following functions:

¢ Cyclic communication

¢ Acyclic communication

* Diagnostic alarms

General information on PROFIBUS DP can be found in the Internet:

. @ PROFIBUS user organization (http://lwww.profibus.com/downloads/installation-guide/)

. @ Information about PROFIBUS DP (http://www.automation.siemens.com/net/html_76/
support/printkatalog.htm)

4.2.13.1 Connecting the PROFIBUS cable to the converter

Procedure

1. Connect the converter to socket X126 via a PROFIBUS cable with the higher-level control.
Overview of the interfaces (Page 128)
The maximum permitted cable length to the previous station or the subsequent oneis 100 m
at a baud rate of 12 Mbit/s.
Recommended PROFIBUS connectors:

- 6GK1500-0FC10
— 6KG1500-0EA02

2. If necessary, connect a 24 V supply voltage to terminals 31 and 32.
The external 24 V supply is only required if communication with the control may not be
interrupted even if the line voltage is switched off.
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You connected the converter with the control via PROFIBUS.
)

4.2.13.2 What do you have to set for communication via PROFIBUS?

Configuring PROFIBUS communication

You require the appropriate engineering system to configure PROFIBUS communication in the
PROFIBUS master.

If required, load the GSD file of the converter into the engineering system.
Lt 1] Installing the GSD (Page 191)

Setting the address
Set the address of the PROFIBUS slave.
Lot ] Setting the address (Page 272)

Setting the telegram

Set the same telegram in the converter as in the PROFIBUS master. Interconnect the telegrams
in the control program of the PROFIBUS master with the signals of your choosing.

Lot ] Drive control via PROFINET or PROFIBUS (Page 272)

Application examples
You can find application examples for PROFIBUS communication on the Internet:

@ Controlling the speed of a SINAMICS G110M/G120/G120C/G120D with S7-300/400F via
PROFINET or PROFIBUS, with Safety Integrated (via terminal) and HMI (https://
support.industry.siemens.com/cs/ww/en/view/60441457)

@ Controlling the speed of a SINAMICS G110M / G120 (Startdrive) with S7-1500 (TO) via
PROFINET or PROFIBUS, with Safety Integrated (via terminal) and HMI (https://
support.industry.siemens.com/cs/ww/en/view/78788716)

Communication with the control system even if the line voltage is switched off

You must supply the converter with 24 V DC at terminals 31 and 32 if you wish to maintain
communication with the control system when the line voltage is switched off.

In the case of brief interruptions of the 24 V power supply, the converter may signal a fault
without communications with the control system being interrupted.
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4.2.13.3 Installing the GSD

Procedure
1. Save the GSD on your PC using one of the following methods.

- With Internet access:
@ GSD (http://support.automation.siemens.com/WW/view/en/22339653/133100)

— Without Internet access:
Insert a memory card into the converter.
Set p0804 = 12.
The converter writes the GSD as zipped file (*.zip) into directory ISIEMENS/SINAMICS/
DATAICFG on the memory card.

2. Unzip the GSD file on your computer.
3. Import the GSD in the engineering system of the controller.

You have now installed the GSD file in the engineering system of the controller.
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5.1

Overview

The converter is
installed

Commissioning guidelines

Prepare for
commissioning

Yes

A 4

Does the
converter have
the factory
setting?

Is the
factory setting
sufficient?

No or unknown

Restore the factory
settings for the converter

Perform quick
commissioning

Is quick
commissioning
sufficient?

Yes Perform extended
commissioning

v

Backing up data ‘

R

Commissioning is
completed

SINAMICS G120X converter
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. Define the requirements to be met by the

drive for your application.

EE] (Page 195)

. Restore the factory settings of the con-

verter if necessary.
(Page 219)

. Check if the factory setting of the con-

verter is sufficient for your application.
(Page 200)

. Set the following for quick commission-

ing of the drive:

— The closed-loop motor control
— The inputs and outputs

— The fieldbus interface

x]] (Page 203)

. Check if additional converter functions

are required for the application.
(Page 195)

. If necessary, adapt the drive.

o]l

(Page 245)

. Save your settings.

(Page 229)
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5.2 Tools

Operator panel

An operator panel is used to commission, troubleshoot and control the converter, as well as to
back up and transfer the converter settings.

The Intelligent Operator Panel (IOP-2) can either be snapped onto a converter, or is available
as handheld device with a connecting cable to the converter. The graphics-capable plain text
display of the IOP-2 enables intuitive converter operation.

Additional information on the IOP-2 is available in the Internet:

@ SINAMICS IOP-2 release for sale (https://support.industry.siemens.com/cs/ww/en/view/
109747625)

The Operator Panel BOP-2 for snapping onto the converter has a two-line display for
diagnostics and operating the converter.

Operating Instructions of the BOP-2 and IOP-2 operator panels:
EE] Manuals and technical support (Page 1359)

SINAMICS G120 Smart Access

The SINAMICS G120 Smart Access is a Web server module and an engineering tool that provides
wireless connection to a PC, a tablet, or a smartphone. It is designed for quick commissioning,
parameterization, and maintenance of the converters. SINAMICS G120 Smart Access are only for
commissioning and thus cannot be used with the converter permanently.

Operating instructions of the SINAMICS G120 Smart Access:
Lot ]| Overview of the manuals (Page 1359)

Preventing misuse of the operator panel

The operator panel does not provide protection against unauthorized access. To protect the
converter against unauthorized operation or changes to the settings, you need to prevent access
to the operator panel:

¢ Remove the operator panel after commissioning

¢ Install the converter in a control cabinet that can be locked and lock the control cabinet after
commissioning.

Compliance with the General Data Protection Regulation

194

Siemens respects the principles of data protection, in particular the data minimization rules
(privacy by design).

For this product, this means:

The product does not process neither store any person-related data, only technical function data
(e.g. time stamps). If the user links these data with other data (e.qg. shift plans) or if he stores
person-related data on the same data medium (e.g. hard disk), thus personalizing these data, he
has to ensure compliance with the applicable data protection stipulations.

SINAMICS G120X converter
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5.3 Preparing for commissioning

5.3.1 Collecting motor data

Data for a standard induction motor
Before starting commissioning, you must know the following data:

*  Which motor is connected to the converter?
Note down the Article No. of the motor and the motor’s nameplate data.
If available, note down the motor code on the motor’s nameplate.

IArticIe No.

SIEMENS s ® C€

Made in Czech Rep.
3-Mot.  1AV3094A  1LE10430EA422AA0-Z  UD 1410/1410842-001-001
IEC/EN60034 90L IMB3  IP55

20kg | ThCL155(F) | -20°C<=TAMB<=40°C |

Bearing
DE | 6205-2ZC3 O
NE | 6004-2ZC3
v Hz A kW [cos ¢ INOM.EFF| 1/min | IE-CL Code
|EC | 230 A | 50 7.3 2.20 (0.88 | 85.9 2910 | IE3 )

IEC | 400 Y| 50 | 420 | 220 |0.88 | 859 | 2910 | IE3
NEMA | 460 Y| 60 | 420 | 255 [088 | 865 | 3510 | IE3
NEMA | 460 Y| 60 | 365 | 220 [087 | 865 | 3530 | IE3

\ I \
\ Speed
Power
Current

Voltage
Figure 5-1  Example of the rating plate for a standard induction motor
* In which region of the world is the motor to be used?

- Europe IEC: 50 Hz [kW]
- North America NEMA: 60 Hz [hp] or 60 Hz [kW]

¢ How is the motor connected?
Pay attention to the connection of the motor (star connection [Y] or delta connection [A]).
Note the appropriate motor data for connecting.

1LEO motor mapping table

For the standard induction motor 1LEO, you can find the motor codes and the corresponding
article numbers in the mapping table below:

Motor Article number Motor Article number Motor Article number
code code code

16100 | 1LEO003-0DA22-1... |16134 | 1LE0003-1DD23-3... |16168 | 1LEO003-3AA53-3...
16101 1LEO003-0DA32-1... |16135 | 1LEO003-1DD33-3... |16169 | 1LEO003-3AA63-3...
16102 1LEO003-0DB22-1... 16136 TLEOO003-1DD43-3... 16170 TLEOO03-3AA73-3...
16103 | 1LEO003-0DB32-1... 16137 | 1LEO0O3-1EA23-3... 16171 1LEO003-3AB03-3...
16104 | 1LE0003-0DC32-1... |16138 | 1LEO003-1EB23-3... 16172 | 1TLEO003-3AB23-3...

SINAMICS G120X converter
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16105 | 1LEOOO3-0OEA02-1... 16139 | 1LEOOO3-1EB43-3... 16173 | 1LEOO03-3AB53-3...
16106 | 1LEOOO3-0EA42-1... 16140 | 1LEOOO3-1EC43-3... 16174 | 1LEOO03-3AB63-3...
16107 | 1LEOO03-0EBO2-1... 16141 1LEOOO3-1ED43-3... 16175 | 1LEOO03-3AB73-3...
16108 | 1LEOO03-0EB42-1... 16142 | 1LEO003-2AA43-3... 16176 | 1LEO003-3AC03-3...
16109 | 1LEO003-0ECO2-1... 16143 | 1LEO003-2AA53-3... 16177 | 1LEO003-3AC23-3...
16110 | 1LEOOO3-0EC42-1... 16144 | 1LEOO03-2AB43-3... 16178 | 1LEO003-3AC53-3...
16111 TLEOOO3-1AA42-1... 16145 | 1LEO003-2AC43-3... 16179 | 1LEO003-3AC63-3...
16112 | 1LEOCO003-1AB42-1... 16146 | 1LEO003-2AC53-3... 16180 | 1LEO003-3ADO03-3...
16113 | 1LEO003-1AB52-1... 16147 | 1LEO003-2AD53-3... | 16181 1LEO003-3AD23-3...
16114 | 1LEO003-1AC42-1... 16148 | 1LEOO03-2BA23-3... 16182 | 1LEO003-3AD53-3...
16115 | 1LEOO003-1BA23-3... 16149 | 1LEO003-2BB03-3... 16183 | 1LEO003-3AD63-3...
16116 | 1LEO003-1BB23-3... 16150 | 1LEO003-2BB23-3... 16184 | 1LEO003-3BA23-3...
16117 | 1LEO003-1BC22-1... 16151 1LEO003-2BC23-3... 16185 | 1LEOO03-3BA33-3...

16118 | 1LEO003-1CA03-3... 16152 | 1LE0003-2BD03-3... 16186 | TLEOO03-3BA53-3...
16119 | 1LEO003-1CA13-3... 16153 | 1LEO003-2BD23-3... 16187 | 1LEOO03-3BA63-3...

16120 | 1LEO003-1CBO3-3... 16154 | 1LE0003-2CA23-3... |16188 | 1LEO003-3BB23-3...
16121 1LEO003-1CB23-3... 16155 | 1LE0003-2CB23-3... 16189 | 1LEO003-3BB33-3...
16122 | 1LEO003-1CCO2-1... 16156 | 1LEO003-2CC23-3... 16190 | 1LEO003-3BB53-3...
16123 | 1LEO003-1CC23-3... 16157 | 1LEO003-2CD23-3... 16191 1LEOO03-3BB63-3...
16124 | 1LE0003-1CC33-3... 16158 | 1LE0003-2DA03-3... | 16192 | 1LE0003-3BC23-3...
16125 | 1LE0003-1CD0O2-1... 16159 | 1LE0003-2DA23-3... | 16193 | 1LEO003-3BC33-3...
16126 | 1LEO003-1CD22-1... 16160 | 1LEO003-2DB03-3... 16194 | 1LEO003-3BC43-3...

16127 | 1LEOO03-1DA23-3... 16161 1LEO003-2DB23-3... 16195 | 1LEO003-3BC53-3...
16128 | 1LEOO03-1DA33-3... 16162 | 1LEO003-2DCO3-3... 16196 | 1LEOO03-3BC63-3...
16129 | 1LEOO03-1DA43-3... 16163 | 1LEO003-2DC23-3... 16197 | 1LEO003-3BD23-3...
16130 | 1LEO003-1DB23-3... 16164 | 1LEO003-2DD03-3... [16198 | 1LEO003-3BD33-3...
16131 TLEOOO3-1DB43-3... 16165 | 1LE0003-2DD23-3... | 16199 | 1LEO003-3BD53-3...
16132 | 1LEO003-1DC23-3... 16166 | 1LEO003-3AA03-3... 17100 | 1LEOOO3-3BD63-3...
16133 | 1LEO003-1DC43-3... 16167 | 1LEO003-3AA23-3...

Further information can be found on the internet:

€8 1LE0 motor (https://support.industry.siemens.com/csiww/en/view/109795680)
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Data for a synchronous reluctance motor

5.3 Preparing for commissioning

Before starting commissioning, you must know the following data:

¢ Which motor is connected to the converter?
Note down the motor code on the type plate of the motor.

SIEMENS

Made in Germany

3~Mot. 1RV4205B  1FP10042AB521AF4

E XXX/IXXXXXXX XX 001

IEC/EN 60034 200L

IMB3 __IP55

167 kg[Th.CL. 155(F) | -20°C<=TAMB<=40°C |

DE
O NE

Bearing
6212-2C3
6212-2C3

® C€

O

INVERTER DUTY ONLY VPWM_ SINAMICS NMAX 4500 1/min

\
380 Y
220 A
440 Y
380 A

Hz
50
50
60
87

A
68
17
66
118

kW [cos @[ Nm |1/min
30.0 [ 0.71 | 191 | 1500
30.0 [ 0.71 | 191 | 1500
345 (0.72 | 183 | 1800
52.0 [ 0.71 | 191 | 2610

EFF
94.9
94.9
95.9
94.4

Code
60007

Figure 5-2

* In which region of the world is the motor to be used?

Example of a type plate for a reluctance motor

- Europe IEC: 50 Hz [kW]
- North America NEMA: 60 Hz [hp] or 60 Hz [kW]

¢ How is the motor connected?

Pay attention to the connection of the motor (star connection [Y] or delta connection [A]).
Note the appropriate motor data for connecting.

5.3.2 Precharing the circuit (FSH/FSJ only)

FSHIFSJ converters include a half-controlled thyristor bridge as rectifier circuit. As a result of the
precharging principle with phase control, precharging is only started when all of the enable

signals are available and by setting the ON/OFF command (p0840 = 1). The DC link is then fully
charged after approximately 4 s.

SINAMICS G120X converter
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5.3.3

Overview

Precondition

Forming DC link capacitors

You have to reform the DClink capacitors if the converter has been stored for more than one year.
Non-formed DC link capacitors can damage the converter in operation.

The converter has not yet been used, and according to the production date it was made over a
year ago.

The production date of the converter is coded in the 3rd and 4th digit of the serial number on
the rating plate: S

e Example: Serial number S ZVK5375000118 - Production date May 2018

Table 5-1 Production year and month
Digit @ Production year Digit @ Production month
K 2018 1..9 January ... September
L 2019 0 October
M 2020 N November
D December

Function description

198

Procedure for FSA ... FSG

You form the DC link capacitors by supplying the converter with a line voltage of < 100% of the
rated voltage for a defined time.

Forming for storage times of 1 ... 2 years

AV N
U %] Forming for storage times of 2 ... 3 years
100
S
50 |
25 | Forming for storage times of 3 and more years
T T T T T T =
h
0 05 1 2 3 4 5 6 7 8 th]

Figure 5-3  Forming the DC link capacitors

SINAMICS G120X converter
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Procedure for FSH and FSJ

5.3 Preparing for commissioning

1. Set p0010 = 2.
2. Set the forming duration p3380.
Storage time from the production date Recommended forming duration
1...2years 1 hour
2 ... 3 years 2 hours
> 3 years 8 hours
For p3380 > 0, with alarm A07391, the converter signals that at the next ON command, DC
link forming starts.
3. Switch on the motor, e.g. from an inserted operator panel.
4. Wait for the forming time to elapse. r3381 indicates the remaining time.
If the line voltage is switched off before forming has been completed, then you have to form
the DC link again.
5. The converter sets p3380 = 0.
6. Set p0010=0.
You have formed the DC link.
d
Parameter
Parameter Description Factory setting
p0010 Drive commissioning parameter filter 0
p3380 Forming activation/duration Oh
r3381 Remaining forming time -h
r3382 Forming status word -

SINAMICS G120X converter
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5.3.4 Converter factory setting

Motor

In the factory, the converter is set for an induction motor with 2 pole pairs that matches the rated
power of the converter.

Converter interfaces

The inputs and outputs and the fieldbus interface of the converter have specific functions when
set to the factory settings.

EE] Factory interface settings (Page 132)

Switching the motor on and off
The converter is set in the factory as follows:

e After the ON command, the motor accelerates within the ramp-up time (referred to
1500 rpm) to its speed setpoint.

e After the OFF1 command, the motor brakes down to standstill with the ramp-down time.

* The negative direction of rotation is inhibited

ON/OFF1?
: =t
Motor speed A
1500 1/min i =
/ >
Setpoint “ —
|
Ramp-up Ramp-down time "t
time

Ramp-up time10 s

Figure 5-4  Switch motor on and off in the factory setting

The ramp-up and ramp-down times define the maximum motor acceleration when the speed
setpoint changes. The ramp-up and ramp-down times are derived from the time between motor
standstill and the maximum speed, or between the maximum speed and motor standstill.

Traverse the motor in the jog mode

Fora converter with PROFINET interface, operation can be switched over using digital input DI 4.
The motor is either switched on and off via the fieldbus — or operated in the jog mode via its
digital inputs.

For a control command at the respective digital input, the motor rotates with 150 rpm. The
same ramp-up and ramp-down times as described above apply.

SINAMICS G120X converter
200 Operating Instructions, 06/2021, FW V1.04, A5E447512098 AF



Commissioning

5.3 Preparing for commissioning

Jog 1T
: g
Jog ZT t
| | .

Motor speed A
150 rpm >
Counter clockwise is inhibited t

Figure 5-5  Jogging the motor in the factory setting

Minimum and maximum speed

e Minimum speed - factory setting O [rpm]
After the selection of a motor, during the quick commissioning, the converter sets the
minimum speed to 20 % of the rated speed.
The minimum speed is the lowest speed of the motor independent of the speed setpoint.

e Maximum speed - factory setting 1500 [rpm]
The converter limits the motor speed to this value.

Calculating maximum speed for permanent magnet synchronous motors

/\ CAUTION

Damage to the converter due to generator-driven motor

If the load machine drives the permanent magnet synchronous motor unintentionally, the
permanent magnet synchronous motor charges the DC link of the converter. An impermissibly
high DC link voltage can destroy the DC link capacitors of the converter.

* Ensure that the motor speed always remains below the calculated maximum speed even
when the converter is disconnected from the power supply, e.g. by taking the following
measures:

— Brake on the load machine
— Backstop on a pump

Calculate the maximum speed:

3 U

n — . DC max } |ra(ed

max nrated ' 2 P
rated

n Rated motor speed

rated
Upc max Maximum permissible DC link voltage in converter:
*  Vpcmax = 820V for mains voltage 380V ... 480 V 3 AC
*  Vpcmax = 1022 V for mains voltage 500 V ... 600V 3 AC
*  Vpcmax= 1220V for mains voltage 660V ... 690V 3 AC
rated Rated motor current

Rated motor power

rated

SINAMICS G120X converter
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Operate the motor in the factory setting

We recommend that you execute quick commissioning. For quick commissioning, you must
adapt the converter to the connected motor by setting the motor data in the converter.

All of the following preconditions must be fulfilled in order to operate the converter with factory
settings and without further commissioning:

e Simple use, e.g. fan or horizontal conveyor
¢ Standard induction motor with a rated power of < 18.5 kW

Check whether the control quality of the drive without commissioning is adequate for the
requirements of the application.

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

5.4.1 Fitting the BOP-2 to the converter

Fitting the BOP-2 to the converter

Procedure
1. Open the cover of the interface X21 on the front of the converter.
2. Locate the lower edge of the Operator Panel into the matching recess of the converter.

3. Plug the operator panel BOP-2 onto the converter until the latch audibly engages.

You have plugged the BOP-2 onto the converter.
m)

The operator panel BOP-2 is ready for operation when you connect the converter to the power
supply.

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E447512098 AF 203



Commissioning

5.4 Quick commissioning using the BOP-2 operator panel

5.4.2 Overview

Start quick commissioning

Parameters to be

set:
Select the
application class p0096
"Standard Drive "Dynamic Drive "Expert"
Control" Control"
The converter selects the appropriate motor control mode
and defines the default settings for the motor control mode
v p0100 p0301 p0307
kW VvV Enter the drive data
A min’ p0205 p0133 p0310
p0210 p0304 p0311
v p0300 p0305 p0335

3 ‘[ Select the application Expert: p0500
-, Standard drive control: p0501
OQ(;O Dynamic drive control: p0502

"Standard Drive Control" "Expert"¢

"Dynamic Drive Control" 4?» Select the motor control mode
- p1300
/] |
y
Select the default setting of the
converter interfaces p0015
v
Set minimum and maximum p1080 p1120
A speeds, ramp-up and ramp-down p1082 p1121
times p1135
v
= _ Select the motor data identification
(B} method p1900
4%
v
Start motor data identification

The converter optimizes the
closed-loop motor control

Quick commissioning has been
completed

] User actions e Converter response

Figure 5-6  Quick commissioning using the BOP-2 operator panel

SINAMICS G120X converter
204 Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Commissioning

5.4.3

Requirement

5.4 Quick commissioning using the BOP-2 operator panel

Starting quick commissioning

The following requirements apply:
* The power supply is switched on.

* The operator panel displays setpoints and actual values.

Function description

SETUP

RESET

IR RPPL
PI5__

544

Overview

Procedure
Press the ESC key.

Press one of the arrow keys until the BOP-2 displays menu £ T1{S.
To start quick commissioning, press the OK key in menu GE TP,

We recommend resetting the converter to the factory setting before commencing quick
commissioning.

Should you wish to change the default setting of the interfaces, the converter must be reset to
the factory settings now.

Proceed as follows:

1. Press the OK key.

2. Switch over the display using an arrow key: 7 > YE§
3. Press the OK key.

EE] Selecting an application class (Page 205)

Selecting an application class

When selecting an application class, the converter sets the closed-loop motor control to match
the specific applications.

If you do not set the application class, but instead setting "Expert", then you must define the
appropriate closed-loop motor control setting.

SINAMICS G120X converter
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Function description

100 ms ... 200 ms

Typical settling time after a load surge: 500 ms

Load 1

t

Speed }
| |
Motor } } t
torque | | ‘

500 ms t

Standard Drive Control is suitable for the follow-
ing requirements:

— Motor power ratings < 45 kW

— Ramp-up time 0 - rated speed (depending
on the motor power rating):
15 (0.1 kW) ... 10 s (45 kW)

— Applications with steady load torque without
load surges

Standard Drive Control is insensitive with respect
to imprecise setting of the motor data

10 APPL Select one of the application classes or setting "Expert":
- SIANIARD
Standard Drive Control (Page 207)
IYNAMIC
Dynamic Drive Control (Page 209)
EXPFRT
Expert (Page 212)
Application Standard Drive Control Dynamic Drive Control
class
Properties * Typical settling time after a speed change: e Typical settling time after a speed change:

<100 ms

» Typical settling time after a load surge: 200 ms

Load
[
Speed } t
f::j [:::;
[ [
|

\ t

Motor A
torque 27@
|
- |

N

Ll
200 ms

¢ Dynamic Drive Control controls and limits the
motor torque

e Torque accuracy that can be achieved: + 5 % for
15 % ... 100 % of the rated speed

¢ We recommend Dynamic Drive Control for the
following applications:

— Motor power ratings > 11 kW

— Forloadsurgesof 10%...>100 % of the rated
motor torque

» Dynamic Drive Control is necessary for a ramp-
up time 0 - rated speed (dependent on the rat-
ed motor power):
<15(0.1kW) ...<10s (560 kW).

Application ex-
amples

Pumps, fans, and compressors with flow charac-
teristic

¢ Pumps and compressors with displacement ma-
chines

Motors that can
be operated

Induction motors

Induction motors, permanent magnet synchronous
motors and synchronous reluctance motors

Max. output fre-
quency

550 Hz

240 Hz
200 Hz with permanent magnet synchronous motor
150 Hz with Power Modules FSG ... FSJ

206
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Application Standard Drive Control Dynamic Drive Control
class
Torque control Without torque control Speed control with lower-level torque control

With permanent magnet synchronous motor: Speed
control without lower-level torque control

Commissioning

Unlike "Dynamic Drive Control," no speed con- | Fewer parameters compared with the "EXPERT"

troller needs to be set setting
Compared with the "EXPERT" setting: ¢ Dynamic Drive Control is preset for converters of
- Simplified commissioning using predefined frame size D ... frame size J

motor data

— Reduced number of parameters

Standard Drive Control is preset for converters of
frame size A ... frame size C

5.4.5

Standard Drive Control

Function description

EUR/USA
i

u
PIG

Select the motor standard:

* KW SOH/IEC

o HP EOHTNEMA, US units
o K ROHINEMA, Sl units

Set the converter supply voltage.

Select the motor type. If a 5-digit motor code is stamped on the motor rating plate, select the
corresponding motor type with motor code.

Motors without motor code stamped on the rating plate:

e /NI T Third-party induction motor

e It !N T1LET, 1LG6, 1LA7, 1LA9 induction motors
Motors with motor code stamped on the rating plate:

e NE U INT IMOAILET induction motor . 9

e PCt +NT1PCT induction motor

Depending on the converter, the motor list in BOP-2 can deviate from the list shown above.

If you have selected a motor type with motor code, you must now enter the motor code. The
converter assigns the following motor data corresponding to the motor code.

If you do not know the motor code, then you must set the motor code =0, and enter motor data
from p0304 and higher from the rating plate.

87 Hz motor operation The BOP-2 only indicates this step if you selected IEC as the motor
standard (EUR/USA, P100 = kW 50 Hz).

SINAMICS G120X converter
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AT PALT Rated motor voltage

PIDY

o7 CURR Rated motor current

P30S _

g PO Rated motor power

157 FRES Rated motor frequency

nay fem Rated motor speed

MOT CO0L Motor cooling:

ZET
e LE! FNatural cooling
e FNRIE 7 Forced-air cooling
e )ty ILiquid cooling
o NI EANWithout fan

JEC RPPL Select the basic setting for the motor control:

o e VEI G57ThConstantload

e PymBD ContSpeed-dependent load

JiRe PR Select the default setting for the interfaces of the converter that is suitable for your application.

o Car]] Factory interface settings (Page 132)

MiN HI

Pidga_ p10s2 —4

i p1080

Setpoint

Figure 5-7  Minimum and maximum motor frequency
/\ CAUTION
Material damage caused by unexpected acceleration of the motor
The converter sets the minimum frequency p1080 to 20 % of the maximum frequency. Also for
setpoint=0, the motor accelerates for p1080 > 0 to the minimum frequency after switching on
the motor. An unexpected acceleration of the motor can cause material damage.
e If the application requires a minimum frequency =0, then set p1080 = 0.

SR Scaling of analog input O

SINAMICS G120X converter
208 Operating Instructions, 06/2021, FW V1.04, A5E447512098 AF



Commissioning

5.4.6

5.4 Quick commissioning using the BOP-2 operator panel

fA

fmax

(P1082) - — — — 54 — 7 — — — -
Setpoint— — — - = -

P1120 P1121 | t

Figure 5-8  Ramp-up and ramp-down time of the motor

Ramp-down time after the OFF3 command

Motor data identification. Select the method which the converter uses to measure the data of
the connected motor:

* 1FF No motor data identification

* 57111 Recommended setting: Measure the motor data at standstill.
The converter switches off the motor after the motor data identification has been completed.
Select this setting if the motor cannot rotate freely.

e CT1LL [OPSettingthesameas§T7 /! |
After the motor data identification, the motor accelerates to the current setpoint.

Complete the data entry for quick commissioning as follows:
1. Switch over the display using an arrow key: o7 > YE§
2. Press the OK key.

You have completed quick commissioning.
)

Dynamic Drive Control

Function description

EUR/USA

Select the motor standard:

o MW SOH]IEC

* HP E0MH7:NEMA, US units
i BOH 7: NEMA, Sl units

Set the converter supply voltage.

Select the motor type. If a 5-digit motor code is stamped on the motor rating plate, select the

corresponding motor type with motor code.

Motors without motor code stamped on the rating plate:

L] 1
I

N I T Third-party induction motor

TE /NI 1LET, 1LG6, 1LA7, TLA9 induction motors

SINAMICS G120X converter
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TEC APPL
PSE2_

Ac PRr
15

210

Motors with motor code stamped on the rating plate:
*ILE ! IND 100:E1.9

s IPC
Depending on the converter, the motor list in BOP-2 can deviate from the list shown above.

If you have selected a motor type with motor code, you must now enter the motor code. The
converter assigns the following motor data corresponding to the motor code.

If you do not know the motor code, then you must set the motor code =0, and enter motor data
from p0304 and higher from the rating plate.

87 Hz motor operation The BOP-2 only indicates this step if you selected IEC as the motor
standard (P100 =K f SOH ).

Rated motor voltage
Rated motor current
Rated motor power

Rated motor frequency
Rated motor speed

Motor cooling:

e GE! F:Natural cooling

e FENRCE D Forced-air cooling

f U I Liquid cooling

-

o NI EAN: Without fan

Select the basic setting for the motor control:

e NP 1 Nno: Recommended setting for standard applications
e 'l 1 005 Recommended setting for applications with short ramp-up and ramp-down
times.

e Hid 1 MoT Recommended setting for applications with a high break loose torque.
Select the default setting for the interfaces of the converter that is suitable for your application.

Car]] Factory interface settings (Page 132)

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

MiN HE pros2—"4
PioED_
1080
A HI P
Pidgg_ Setpoint
Figure 5-9  Minimum and maximum motor frequency
/\ CAUTION
Material damage caused by unexpected acceleration of the motor
The converter sets the minimum frequency p1080 to 20 % of the maximum frequency. Also for
setpoint=0, the motor accelerates for p1080 > 0 to the minimum frequency after switching on
the motor. An unexpected acceleration of the motor can cause material damage.
* |f the application requires a minimum frequency = 0, then set p1080 = 0.
S SEALE Scaling of analog input O
RANP P ‘
Piig0 frooe 1
RANMP i e i E
Pl Setpoint|= — — = - = -
P1120 p1121 | t
Figure 5-10  Ramp-up and ramp-down time of the motor
quFga fp Ramp-down time after the OFF3 command
o8 Motor data identification: Select the method which the converter uses to measure the data of
T the connected motor:

e NEE: Motor data is not measured

* §T7!1 ROT:Recommended setting: Measure the motor data at standstill and with the
motor rotating.
he converter switches off the motor after the motor data identification has been completed.

T
e LT ):Default setting: Measure the motor data at standstill.
The converter switches off the motor after the motor data identification has been completed.
Select this setting if the motor cannot rotate freely.

* R07T:Measure the motor data while the motor is rotating.
The converter switches off the motor after the motor data identification has been completed.
e CT RT nNP:SettingthesameasG7 ! ROT
fter the motor data identification, the motor accelerates to the current setpoint.
i1 N0 Setting thesameas§ 711 1
fter the motor data identification, the motor accelerates to the current setpoint.

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

FiNISH

5.4.7

Complete the data entry for quick commissioning as follows:
1. Switch over the display using an arrow key: o1 > 4E§
2. Press the OK key.

You have entered all of the data that is necessary for the quick commissioning of the converter.
m)

Expert

Function description

EUR/USA

PiOg

LOAD TYP
P205

U_

212

Select the motor standard:

* AW SOHIIEC

« HP 50H7NEMA, US units

e uif E0H7NEMA, Sl units

Specify the overload capability of the converter:
e HiIEH Mt Duty cycle with "High Overload"

o ) 4 ni Duty cycle with "low overload"

C=¢]] Load cycles and overload capability (Page 1316)

Set the converter supply voltage.

Select the motor type. If a 5-digit motor code is stamped on the motor rating plate, select the
corresponding motor type with motor code.

Motors without motor code stamped on the rating plate:
e /MU T Third-party induction motor
' NT1LET, 1LG6, TLA7, 1LA9 induction motors

* ”_ A 1]

Motors with motor code stamped on the rating plate:

* ILE IND DOTLET.O

* (PC 1 INDTPCT

Depending on the converter, the motor list in BOP-2 can deviate from the list shown above.

If you have selected a motor type with motor code, you must now enter the motor code. The
converter assigns the following motor data corresponding to the motor code.

If you do not know the motor code, then you must set the motor code =0, and enter motor data
from p0304 and higher from the rating plate.

87 Hz motor operation The BOP-2 only indicates this step if you selected IEC as the motor
standard (P100 =4¢ SOH D).

Rated motor voltage

SINAMICS G120X converter
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SINAMICS G120X converter

5.4 Quick commissioning using the BOP-2 operator panel

o7 CURR Rated motor current
P35

FEEIT (AT Rated motor power
P30

17 FRED Rated motor frequency

w

nay e Rated motor speed

QT CO0L Motor cooling:

P35 _

SE,’_ F: Natural cooling
CNECE I Forced-air cooling

,’_ Dt T Liquid cooling
\0 ERN: Without fan

ct the appropriate application:
vEL 5 ,T Tin all applications that do not fit the other setting options.
10 F A Applications involving pumps and fans
Ll BHZ Applications with short ramp-up and ramp-down times.

Prma nu T Applications involving pumps and fans with optimized efficiency. The setting
only makes sense for steady-state operation with slow speed changes. We recommend
setting )’ Er 57 Iif load surges during operation cannot be ruled out.

)L 0 R T Applications with high break loose torque

1 Select the control mode:

W E LN UIf control with linear characteristic

WwE LN F:Flux current control (FCC)
W E  QUR T Ulf control with square-law characteristic
CRT N EN:Sensorless vector control
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5.4 Quick commissioning using the BOP-2 operator panel

Control mode

U/f control or flux current control (FCC)

Sensorless vector control

Properties

Typical settling time after a speed change:
100 ms ... 200 ms

Typical settling time after a load surge: 500 ms

Load
\ t
Speed |
| |
Motor } } t
torque \ ‘
| g
500ms | t

The control mode is suitable to address the fol-
lowing requirements:
— Motor power ratings < 45 kW

— Ramp-up time 0 - rated speed (depending
on the motor power rating):
15(0.1 kW) ... 10's (45 kW)

— Applications with steady load torque without
load surges

The control mode is insensitive with respect to
imprecise setting of the motor data

Typical settling time after a speed change:
<100 ms

Typical settling time after a load surge: 200 ms

Load
|
Speed A | t
o
| | t
Motor A
torque 272@
|
- |
>
200 ms

The control mode controls and limits the motor
torque

Torque accuracy that can be achieved: + 5 % for
15% ... 100 % of the rated speed

We recommend the control mode for the follow-
ing applications:
— Motor power ratings > 11 kW

— Forloadsurgesof 10%...>100 % of the rated
motor torque

The control mode is necessary for a ramp-up
time 0 - Rated speed (dependent on the rated
motor power): <15 (0.1 kW) ... <105 (630 kW).

Application ex-
amples

Pumps, fans, and compressors with flow charac-
teristic

Pumps and compressors with displacement ma-
chines

Motors that can
be operated

Induction motors

Induction motors, permanent magnet synchronous

motors and synchronous reluctance motors

Max. output fre-
quency

550 Hz

240 Hz

200 Hz with permanent magnet synchronous motor

150 Hz with Power Modules FSG ... FSJ

Torque control

Without torque control

Torque control with and without higher-level speed

control

Commissioning

In contrast to sensorless vector control, the
speed controller does not have to be set

MAc PRF

PiS__

214

Select the default setting for the interfaces of the converter that is suitable for your application.

EE] Factory interface settings (Page 132)

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

plos2 —4
p1080
Setpoint
Figure 5-11  Minimum and maximum motor frequency

/\ CAUTION

Material damage caused by unexpected acceleration of the motor

The converter sets the minimum frequency p1080 to 20 % of the maximum frequency. Also for
setpoint=0, the motor accelerates for p1080 > 0 to the minimum frequency after switching on
the motor. An unexpected acceleration of the motor can cause material damage.

* |f the application requires a minimum frequency = 0, then set p1080 = 0.

Scaling of analog input O

fa
fmax

(P1082) - — — — -

Setpoint— — - =

P1120 P1121 | t

Ramp-up and ramp-down time of the motor

Figure 5-12

Ramp-down time for the OFF3 command

Motor data identification: Select the method which the converter uses to measure the data of
the connected motor:

e NEE:Motor data is not measured.

* §T7!1 ROT:Recommended setting: Measure the motor data at standstill and with the
motor rotating. The converter switches off the motor after the motor data identification has
been completed.

* 5711 1:Measurethe motor data at standstill. The converter switches off the motor after the
motor data identification has been completed.
Select this setting if one of the following cases is applicable:

— You have selected control mode§ @ 7 ! £ M however, the motor cannot rotate freely.

— You have selected U/f control as control mode, e.g.}/ & | | Nory & A7

* R0 7T:Measure the motor data while the motor is rotating. The converter switches off the
motor after the motor data identification has been completed.

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

e §T RT [NP:Settingthesameasg 7L ROT

After the motor data identification, the motor accelerates to the current setpoint.
e LTI nNP:SettingthesameasgT /||

After the motor data identification, the motor accelerates to the current setpoint.

FiNISH Complete quick commissioning:

1. Switch over the display using an arrow key: o1 > 4E§
2. Press the OK key.

You have entered all of the data that is necessary for the quick commissioning of the converter.
m)

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

5.4.8 Identifying the motor data and optimizing the closed-loop control

Overview

Using the motor data identification, the converter measures the data of the stationary motor. In
addition, based on the response of the rotating motor, the converter can determine a suitable
setting for the vector control.

To start the motor data identification routine, you must switch-on the motor via the terminal
strip, fieldbus or from the operator panel.

Identifying the motor data and optimizing the closed-loop control

Requirements

* You have selected a method of motor data identification during quick commissioning, e.g.
measuring motor data while the motor is stationary.
When quick commissioning is complete, the converter issues alarm A07991.

¢ The motor has cooled down to the ambient temperature.
An excessively high motor temperature falsifies the motor data identification results.

/\ WARNING

Unexpected machine motion while the motor data identification is in progress

For the stationary measurement, the motor can make several rotations. The rotating
measurement accelerates the motor up to the rated speed. Secure dangerous machine parts
before starting motor data identification:

» Before switching on, ensure that nobody is working on the machine or located within its
working area.

e Secure the machine's work area against unintended access.
* Lower suspended loads to the floor.

Procedure

Enable the control priority via the operator panel.

2_ The BOP-2 displays the symbol indicating manual operation.
\ Switch on the motor.
I‘%;’?‘JT-:B During motor data identification M7 T - | I flashes on the BOP-2.
3 If the converter again outputs alarm A07991, then it waits for a new ON command to start the
L rotating measurement.

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

If the converter does not output alarm A07991, switch off the motor as described below, and
switch over the converter control from HAND to AUTO.

\ Switch on the motor to start the rotating measurement.

W 107-:7| During motor data identification 77T - ! 7 flashes on the BOP-2.

The motor data identification can take up to 2 minutes depending on the rated motor power.

@ Depending on the setting, after motor data identification has been completed, the converter
switches off the motor - or it accelerates it to the setpoint.

If required, switch off the motor.
Disable the control priority via the operator panel.

You have completed the motor data identification.
m)

Quick commissioning has been completed once the motor data identification has been
successfully completed.

SINAMICS G120X converter
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5.5 Restoring the factory settings
5.5 Restoring the factory settings

Why restore the factory settings?
Reset the converter to the factory settings in the following cases:
¢ You do not know the converter settings.

¢ The line voltage was interrupted during commissioning and you were not able to complete
commissioning.

Resetting to factory setting with the BOP-2 operator panel

Procedure

1. Select "Reset to factory settings"

MONITOR EXTRAS IRVRESET

3. Wait until the converter has been reset to the factory setting.

- BuSY - - DONE -

You have reset the converter to the factory settings.
m)

SINAMICS G120X converter
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5.6 Series commissioning
5.6 Series commissioning

Overview

Series commissioning is the commissioning of several identical converters. During series
commissioning, it is sufficient to commission one of the converters and then transfer the
settings of the first converter to additional converters.

Precondition
The following preconditions apply to the converters regarding series commissioning:
¢ All converters have the same article number

e The converters to which the settings are transferred have the same or a higher firmware
version as the source converter with the original settings.

Function description

Procedure
1. Commission the first converter.

2. Back up the settings of the first converter to an external storage medium.
Cer]] Upload of the converter settings (Page 229)

3. Transfer the settings from the first converter to another converter via the data storage
medium.
Cer]] Download of the converter settings (Page 1276)

SINAMICS G120X converter
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5.7 Handling the BOP-2 operator panel

5.7 Handling the BOP-2 operator panel
Overview
Select Control motor Diagnostics, Change Basic Reset,
display acknowledge settings commissio- backup
values fault ning
e T | . CONTROL  |._...__. 2iAeNOS |1 eARAms ||  sETue | oEreas |
- Q -~ PN -~ PN
1 1) > | -~ v A | v | )
‘!@ Setpoint [~ <r sooag.|! < & RCRN ALL | STANIARD | pEsET |1 [ geeReser |
c Speed 00000 ) V| FILEEr ' - ! i
: E 5P 00000 : l E : : : i
! 1 ooooo ' , ' ! ' . !
vol — o | FRULTS ! eeerr |0 [ o meec |0 [ emneon |
Output voltage ol gl : Increase / uLTS B o
DC link voltage =3 g ] decrease ey |, a  [heern W [Tmae |
googp- | speed : - : =
— : S v [ Eeon aoe |
OUtpUt Current EUHPDgHUIZA E — ! POO0o o A Wi ! — | !
. e [ il ' uuuy — ' L H
- : o . : 0 CARRI |
OUtpUt - cpEn | FINISH ! _
oo |1 —_— ! '
frequency — 0 EEEEEEE " | FROM LRI |
Speed [ aoag.]: —
Current asaz- | T
Voltage [ gaag' |
Current b
Voltage [  goog' |
Speed 00000 E
V' Status display once the power supply for the converter has been switched on.
Figure 5-13  Menu of the BOP-2
- The motor is switched on
Jog is active
J0G
o An alarm is active
(]
o Flashing symbol: A fault is active
X\ Master control of the inverter is released via the BOP-2

Figure 5-14  Additional symbols of the BOP-2

SINAMICS G120X converter
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5.7 Handling the BOP-2 operator panel

5.7.1

Overview

Switching the motor on and off

The BOP-2 offers the option of switching the motor on and off using the control keys.

Function description

222

Procedure

1. Enable the control priority via the operator panel.

¥ 57

57

£aes
[ i
caes
e

2. Switch on the motor.
[N

nn
u.u
nn
uu

3. Switch off the motor.
@ ¥ 5P

4. Disable the control priority via the operator panel.
5P

[=]=]
(==

[=]=]
=1

You switched the motor on and off again.
m)

SINAMICS G120X converter
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5.7.2

Overview

Precondition

5.7 Handling the BOP-2 operator panel

Changing parameter values

You can modify the settings of the converter by changing the parameter values in the converter.

The converter only permits changes to write parameters. Write parameters begin with a "P", e.qg.
P45.

The value of a read-only parameter cannot be changed. Read-only parameters begin with an "r",
for example: r2.

Function description

Procedure

1. Select the menu to display and change parameter values.

onNiToR PRRAM

2. Select the parameter filter.

STANIARS E:PERT
FiLtEr __ Filtér

— The converter displays all of the parameters to you:

EXPERT
_ FILEEr

3. When the parameter number flashes, select the desired parameter number.

r P
4e Y.

ca
ca

4. When the parameter value flashes, change the parameter value.

Pys Pys

You changed a parameter value.
m)

Additional information

The converter immediately saves any changes so that they are protected against power failure.

SINAMICS G120X converter
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5.7 Handling the BOP-2 operator panel

5.7.3 Changing indexed parameters

Overview

For indexed parameters, several parameter values are assigned to a parameter number. Each of
the parameter values has its own index.

Precondition
You are in the menu for displaying and changing parameter values.

The number of an indexed parameter flashes in the BOP-2 display.

Function description

Procedure

1. Set the parameter index.

P [0 PgYD
.

20300

2. Set the parameter value for the selected index.

PBHE[CT

You have now changed an indexed parameter.
m)
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5.7.4 Entering the parameter number directly

Overview

The BOP-2 offers the possibility of setting the parameter number digit by digit.

Precondition
You are in the menu for displaying and changing parameter values.

The number of a given parameter flashes in the BOP-2 display.

Function description

Procedure

1. Press the OK button until the first digit of the parameter number flashes.

P 8oys
4 __4Do

2. Change the parameter number digit-by-digit.
If you press the OK button, the BOP-2 jumps to the next digit.

ca
ca

P 084S P 804 P3 04
438

400

3. After you have entered all of the digits of the parameter number, press the OK button.

You set the parameter number directly.
m)
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5.7 Handling the BOP-2 operator panel

5.7.5

Overview

Precondition

Entering the parameter value directly

The BOP-2 offers the option of setting the parameter value digit by digit.

You are in the menu for displaying and changing parameter values.

The parameter value flashes in the BOP-2 display.

Function description

226

Procedure

1. Press the OK button until the first digit of the parameter value flashes.

pys

(D

2. Change the parameter value digit-by-digit.

PYS

_H8

n
u

PYS

_-MO0
—

5

3 40

n
u

You set the parameter value directly.

m)

SINAMICS G120X converter
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5.7.6

Overview

5.7 Handling the BOP-2 operator panel

Why can a parameter value not be changed?

Whether or not a parameter value can be changed depends on the type of parameter and the

operating mode of the converter.

Function description

The converter indicates why it currently does not permit a parameter to be changed:

Read parameters cannot

adjusted when the motor

be adjusted ) )
The parameter can only 5 Py
be adjusted during quick unp v = _|v ygg v
commissioning.
A parameter can only be

P y -7

is switched off

Further information

For each parameter, the parameter list contains the operating state in which the parameter can

be changed.

SINAMICS G120X converter
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5.7 Handling the BOP-2 operator panel

SINAMICS G120X converter
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Overview

After commissioning, your settings are permanently saved in the converter.

We recommend that you additionally back up the converter settings on an external storage
medium by means of an upload. Without a backup, your settings could be lost should the
converter develop a fault.

The following storage media options are available:

SINAMICS G120X converter

Memory card

Operator panel BOP-2
Operator panel IOP-2
SINAMICS G120 Smart Access
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6.1 Memory card upload

6.1 Memory card upload
6.1.1 Automatic upload
Overview

We recommend that you insert the memory card before switching on the converter. The
converter automatically backs up its settings on the inserted memory card and always keeps it
up to date.

Precondition

The converter power supply has been switched off.

Function description

Procedure

1.

Insert an empty memory card into the converter.

Note
Accidental overwrite of the converter settings
When the supply voltage is switched on, the converter automatically accepts the settings

already backed up on the memory card. If you use a memory card on which settings are
already backed up, you will overwrite the settings of the converter.

* Use an empty memory card for the first automatic back-up of your settings.

Note
Unintentional firmware update

If the memory card contains a converter firmware, the converter may perform a firmware
update after the supply voltage has been switched on.

* Before inserting the memory card, ensure that it is empty.
Cer]] Firmware upgrade and downgrade (Page 1305)

2. Switch on the power supply for the converter.

After the power supply has been switched on, the converter copies its changed settings to the
memory card.

m)
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6.1 Memory card upload
6.1.2 Manual upload with BOP-2

Overview

If youinsert the memory card into a converter that s already supplied with power, you must start
the upload manually using a commissioning tool.

Precondition
The converter power supply has been switched on.

A memory card is inserted in the converter.

Function description

Procedure
1. Select the upload.

MONITOR EXTRAS 70 CAR]

2. Set the number of your data backup. You can back up 99 different settings on the memory
card.

PRRAM SET
0

3. Start the upload.

ca

SAIING CLONING 70 LRI
4

PRFRS_| | rii-9y - dfink -

ca

You have backed up the settings of the converter to the memory card.
m)
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6.1 Memory card upload

6.1.3

Message for a memory card that is not inserted

Function description

Parameter

232

The converter identifies that a memory card is not inserted, and signals this state. The message
is deactivated in the converter factory setting.

Activate message

Procedure

1. Setp2118[x]=1101,x=0,1,...19
2. Setp2119[x] =2

Message AO1101 for a memory card that is not inserted is activated.

m)

To cyclically signal to the higher-level control that a memory card is not inserted, connect

parameter r9401 to the send data of the fieldbus interface.

Deactivate message

Procedure

1. Setp2118[x]=1101,x=0, 1, ... 19
2. Setp2119[x] =3

Message A0O1101 for a memory card that is not inserted is deactivated.

O
Parameter Explanation Factory setting
p2118[0...19] Change message type, message number 0
p2119[0 ... 19] Change message type, type 0
r9401 Safely remove memory card status -

SINAMICS G120X converter
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6.1 Memory card upload

6.1.4 Safely removing a memory card using the BOP-2

Function description

NOTICE

Data loss from improper handling of the memory card

If you remove the memory card when the converter is switched on without implementing the
"safe removal" function you may destroy the file system on the memory card. The data on the
memory card are lost. The memory card will only function again after formatting.

¢ Only remove the memory card using the "safe removal" function.

Procedure

1. Select the menu for changing parameter values.

MONITOR PRRAN STANIARD
FILEE

-

2. If amemory card is inserted, p9400 = 1.
Set p9400 = 2.

r P P340a P3408
42 !

3. The converter indicates whether it is currently writing data to the memory card:

— The converter sets p9400 = 100:
Fl

nn
oy

You must not remove the memory card. Wait for several seconds and then set p9400 = 2
again.

— The converter sets p9400 = 3:
P

3

Remove the memory card.

4. After removing the memory card, the converter sets p9400 = 0.

P

n
u

You have safely removed the memory card.
m)
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6.2 Uploading to the BOP-2

6.2 Uploading to the BOP-2

Overview

You can back up the converter settings on the BOP-2 operator panel.

Precondition

The converter power supply has been switched on.

Function description

Procedure

1. Select the upload to the operator panel.

MONITOR EXTRAS HE g

2. Start the upload.

3. Wait until the upload is completed.

SAVING JIPING
PRFAS FILES Yhk-YY

==

The upload from the converter to the BOP-2 is completed.
m)
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6.3 More options for the upload
6.3 More options for the upload

Function description

In addition to the default setting, the converter has an internal memory for backing up three
other settings.

On the memory card, you can back up 99 other settings in addition to the default setting.
Further information is provided on the Internet:

@ Memory options (http://support.automation.siemens.com/WW/view/en/43512514)

SINAMICS G120X converter
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Upload of the converter settings

6.3 More options for the upload
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7.1 Write protection

Overview

The write protection prevents unauthorized changing of the converter settings.

Function description

Write protection is applicable for all user interfaces:

¢ Commissioning tool, e.g. operator panel or PC

e Parameter changes via fieldbus

No password is required for write protection.

Activate and deactivate write protection

Parameter

r7760

Write protection/know-how protection status

.00 | 1 signal: Write protection active

p7761

Write protection (factory setting: 0)

0: Deactivate write protection

1: Activate write protection

Parameter

Table 7-1

Parameters that can be changed with active write protection

Number

Name

p0003

Access level | Acc_level

p0010

Drive commissioning parameter filter / Drv comm par_filt

p0124[0...n]

CU detection using LED / CU detect LED

p0970

Reset drive parameters / Drive par reset

p0971

Save parameters / Sav par

p0972

Drive unit reset / Drv_unit reset

p2111

Alarm counter [ Alarm counter

p3950

Service parameter [ Serv par

p3981

Acknowledge drive object faults / Ackn DO faults

p3985

Master control mode selection / PcCtrl mode select

p7761

Write protection / Write protection

p8805

Identification and Maintenance 4 Configuration / I&M 4 Config

SINAMICS G120X converter
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7.1 Write protection
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Number Name

p8806[0...53] Identification and Maintenance 1/I1&M 1

p8807[0...15] Identification and Maintenance 2 / I&M 2

p8808[0...53] Identification and Maintenance 3/ I1&M 3

p8809[0...53] Identification and Maintenance 4 | I&M 4

p9400 Safely remove memory card / Mem_card rem

p9484 BICO interconnections search signal source / BICO S_src srch
Note

Write protection for multimaster fieldbus systems

Via multimaster fieldbus systems, e.g. BACnet or Modbus RTU, in spite of write protection being
activated, parameters can still be changed. So that write protection is also active when accessing
via these fieldbuses, you must additionally set p7762 to 1.

SINAMICS G120X converter
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Protecting the converter settings

7.2 Know-how protection

7.2 Know-how protection

Overview
Know-how protection prevents unauthorized reading of the converter settings.

To protect your converter settings against unauthorized copying, in addition to know-how
protection, you can also activate copy protection.

Precondition

Know-how protection requires a password.

Combination of know-how protection and Is a memory card necessary?
copy protection

Know-how protection without copy protection | The converter can be operated with or without mem-
ory card.

Know-how protection with basic copy protection The converter can only be operated

with a SIEMENS memory card
Em Memory card (Page 66)

Know-how protection with extended copy pro-
tection

Function description
The active know-how protection provides the following:
¢ With just a few exceptions, the values of all adjustable parameters p ... are invisible.

— Several adjustable parameters can be read and changed when know-how protection is
active.
In addition, you can define an exception list of adjustable parameters, which end users
may change.

— Several adjustable parameters can be read but not changed when know-how protection
is active.

¢ The values of monitoring parameters r ... remain visible.

¢ Adjustable parameters cannot be changed using commissioning tools.

SINAMICS G120X converter
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7.2 Know-how protection

Parameters

240

* Locked functions:
— Automatic controller optimization
— Stationary or rotating measurement of the motor data identification
— Deleting the alarm history and the fault history
— Generating acceptance documents for safety functions
* Executable functions:
— Restoring factory settings
— Acknowledging faults
— Displaying faults, alarms, fault history, and alarm history
— Reading out the diagnostic buffer

— Uploading adjustable parameters that can be changed or read when know-how
protection is active.

When know-how protection is active, support can only be provided (from Technical Support)
after prior agreement from the machine manufacturer (OEM).

Know-how protection without copy protection

You can transfer converter settings to other converters using a memory card or an Operator
Panel.

Know-how protection with basic copy protection

After replacing a converter, to be able to operate the new converter with the settings of the
replaced converter without knowing the password, the memory card must be inserted in the
new converter.

Know-how protection with extended copy protection

It is not possible to insert and use the memory card in another converter without knowing the
password.

Commissioning know-how protection

1. Check as to whether you must extend the exception list.
Cer]] List of exceptions (Page 242)

2. Activate the know-how protection.
Know-how protection (Page 243)

Table 7-2 Parameters that can be changed with active know-how protection
Number Name
p0003 Access level | Acc_level
p0010 Drive commissioning parameter filter / Drv comm par_filt
p0124[0...n] CU detection using LED / CU detect LED
p0791[0...1] CO: Fieldbus analog outputs / Fieldbus AO

SINAMICS G120X converter
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Protecting the converter settings

7.2 Know-how protection

Number Name

p0970 Reset drive parameters / Drive par reset

p0971 Save parameters [ Sav par

p0972 Drive unit reset | Drv_unit reset

p2040 Fieldbus interface monitoring time / Fieldbus t_monit

p2111 Alarm counter [ Alarm counter

p3950 Service parameter / Serv par

p3981 Acknowledge drive object faults / Ackn DO faults

p3985 Master control mode selection / PcCtrl mode select

p7761 Write protection / Write protection

p8402[0...8] RTC daylight saving time setting / RTC DST

p8805 Identification and Maintenance 4 Configuration / I&M 4 Config

p8806[0...53] Identification and Maintenance 1/I1&M 1

p8807[0...15] Identification and Maintenance 2 / I&M 2

p8808[0...53] Identification and Maintenance 3/ 1&M 3

p8809[0...53] Identification and Maintenance 4 / I&M 4

p8980 EtherNet/IP profile | Eth/IP profile

p8981 EtherNet/IP ODVA STOP mode / Eth/IP ODVA STOP

p8982 EtherNet/IP ODVA speed scaling / Eth/IP ODVA n scal

p8983 EtherNet/IP ODVA torque scaling / Eth/IP ODVA M scal

p9400 Safely remove memory card / Mem_card rem

p9484 BICO interconnections search signal source / BICO S_src srch
Table 7-3 Parameters that can be read with active know-how protection

Number Name

p0015 Macro drive unit / Macro drv unit

p0100 IEC/NEMA Standards / IEC/INEMA Standards

p0170 Number of Command Data Sets (CDS) / CDS count

p0180 Number of Drive Data Sets (DDS) / DDS count

p0300[0...n] Motor type selection | Mot type sel

p0304[0...n] Rated motor voltage / Mot U_rated

p0305[0...n] Rated motor current / Mot |_rated

p0505 Selecting the system of units / Unit sys select

p0595 Technological unit selection / Tech unit select

p0730 Bl: CU signal source for terminal DOO/CUS_src DO 0

p0731 BI: CU signal source for terminal DO 1/ CU S_src DO 1

p0732 BI: CU signal source for terminal DO 2/ CU S_src DO 2

p0806 BI: Inhibit master control / Inhibit PcCtrl

p0870 Bl: Close main contactor / Close main cont

p0922 PROFIdrive PZD telegram selection / PZD telegr_sel

p1080[0...n] Minimum velocity / v_min

p1082[0...n] Maximum velocity / v_max

SINAMICS G120X converter
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7.2 Know-how protection

7.2.1

Number Name

p1520[0...n] CO: Torque limit upper | M_max upper

p2000 Reference speed reference frequency / n_ref f_ref

p2001 Reference voltage / Reference voltage

p2002 Reference current / |_ref

p2003 Reference torque / M_ref

p2006 Reference temperature / Ref temp

p2030 Fieldbus interface protocol selection / Fieldbus protocol
p2038 PROFIdrive STW/ZSW interface mode / PD STW/ZSW IF mode
p2079 PROFIdrive PZD telegram selection extended / PZD telegr ext
p7763 KHP OEM exception list number of indices for p7764 | KHP OEM qty p7765
p7764[0...n] KHP OEM exception list / KHP OEM excep list

p11026 Free tec_ctrl O unit selection / FtecO unit sel

p11126 Free tec_ctrl 1 unit selection / Ftec1 unit sel

p11226 Free tec_ctrl 2 unit selection / Ftec2 unit sel

Extending the exception list for know-how protection

In the factory setting, the exception list only includes the password for know-how protection.

Before activating know-how protection, you can additionally enter the adjustable parameters in
the exception list, which must still be able to be read and changed by end users — even if know-
how protection has been activated.

You do not need to change the exception list, if, with exception of the password, you do not
require additional adjustable parameters in the exception list.

Absolute know-how protection

Parameter

242

If you remove password p7766 from the exception list, itis no longer possible to enter or change
the password for know-how protection.

You must reset the converter to the factory settings in order to be able to gain access to the
converter adjustable parameters. When restoring the factory settings, you lose what you have
configured in the converter, and you must recommission the converter.

Parameter

Description

Factory setting

p7763

KHP OEM exception list, number of indices for p7764

1

p7764[0...p7763]

KHP OEM exception list
p7766 is the password for know-how protection

[0] 7766
[1...499]0

SINAMICS G120X converter
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Protecting the converter settings

7.2 Know-how protection

7.2.2 Activating and deactivating know-how protection

Requirements

¢ The converter has now been commissioned.
* You have generated the exception list for know-how protection.

* Toguarantee know-how protection, you must ensure that the project does not remain at the
end user as a file.

Function description

Parameter

Activating know-how protection

1. Enter a password of your choice in p7767.
Each index of p7767 corresponds with a character in the ASCII format.

2. Complete entry of the password with p7767[29] = 0.
3. Enter the same password in p7768 as that for p7767.
4. Complete entry of the password with p7768[29] = 0.
The know-how protection for the converter is activated.

m)

Deactivating know-how protection

1. Enter the password for the know-how protection in p7766.
Each index of p7766 corresponds with a character in the ASCII format.

2. Complete entry of the password with p7766[29] = 0.

The know-how protection for the converter is deactivated.

)

Parameter Description Factory setting
r7758[0...19] KHP Control Unit serial number
p7759[0...19] KHP Control Unit reference serial number

r7760 Write protection/know-how protection status
p7765 KHP configuration 0000 bin
p7766[0...29] KHP password, input
p7767[0...29] KHP password, new
p7768[0...29] KHP password, confirmation
p7769[0...20] KHP memory card reference serial number
r7843[0...20] Memory card serial number

SINAMICS G120X converter
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Protecting the converter settings

7.2 Know-how protection

Further information

Preventing data reconstruction from the memory card

As soon as know-how protection has been activated, the converter only backs up encrypted data
to the memory card.

In order to guarantee know-how protection, after activating know-how protection, we
recommend that you insert a new, empty memory card. For memory cards that have already
been written to, previously backed up data that was not encrypted can be reconstructed.

SINAMICS G120X converter
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Advanced commissioning 8

8.1 Overview of the converter functions

Higher-level control

a

Fieldbus
Setpoints '\H\ SINAMICS G120X
A Setpqlnt M\ Motor control @
processing
TeChnOIOgy —O 00000===00000
controller 4 5
[==—]
- I |7 1
— Commands [ Drive control > pump control 0Ho
—_] ' g @' 000
QI Status |<— - < =
Protection dﬁ Availability lé Energy saving a2t
C=
[e]e]
— . Safety function
—H Failsafe command | Safe Torque Off :ﬂ[ J
P

Drive control

g The converter receives its commands from the higher-level control via the terminal strip or the
fieldbus interface of the Control Unit. The drive control defines how the converter responds to
the commands.

Cer]] Drive control (Page 248)
The converter can switch between different settings of the drive control.

@ Switching over the drive control (command data set) (Page 381)

Safety functions
The safety functions fulfill increased requirements regarding the functional safety of the drive.
@ Safe Torque Off (STO) safety function (Page 386)

SINAMICS G120X converter
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8.1 Overview of the converter functions

Setpoints and setpoint conditioning

gt

/\

The setpoint generally determines the motor speed.
Carl] Setpoints (Page 450)

The setpoint processing uses a ramp-function generator to prevent speed steps occurring and to
limit the speed to a permissible maximum value.

EE] Setpoint processing (Page 464)

Technology controller

Motor control

Q

Drive protection

The technology controller controls process variables, e.g. pressure, temperature, level or flow.
The motor closed-loop control either receives its setpoint from the higher-level control - or from
the technology controller.

Carl] Technology controller (Page 478)

The motor closed-loop control ensures that the motor follows the speed setpoint. You can
choose between various control modes.

Car]] Motor control (Page 504)

The protection functions prevent damage to the motor, converter and driven load.
Car]] Drive protection (Page 588)

Increasing the drive availability

s

Saving energy

AD
B>
(o

246

The drive can bridge temporary power failures or be switched on while the motor is rotating.
Car]] Drive availability (Page 621)

The converter enhances the efficiency optimization of the standard induction motor or
disconnects the power module from the system, if necessary.

EE] Energy saving (Page 632)

SINAMICS G120X converter
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8.2 Brief description of the parameters
8.2 Brief description of the parameters

Overview

The brief parameter description provides the most important information for all of the
parameters that are assigned to a certain converter function.

If the number of parameterindices depends on the data sets, then the parameter index is shown
in an abbreviated form.

Number of indices = number of command data sets (CDS)
Number of indices = number of drive data sets (DDS)

Number of indices = number of motor data sets (MDS)
/ Parameters with indices 0...3

Parameters with bits 0...15

Number [ /[Name
p1234[C] /]|
p1234[D] — /|
p1234[M] — ]|
p1234[0...3] — |
p1234.0..15 —

Factory setting

Figure 8-1  Brief parameter description

SINAMICS G120X converter
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8.3 Drive control

8.3

8.3.1

8.3.1.1

Overview

=

Drive control

Switching the motor on and off

Sequence control when switching the motor on and off

The sequence control defines the rules for switching the motor on and off.

Ready to switch on

\
ON
v

?
OFF1

Operation

Figure 8-2  Simplified representation of the sequence control

After switching the supply voltage on, the converter normally goes into the "ready to start" state.
In this state, the converter waits for the command to switch on the motor.

The converter switches on the motor with the ON command. The converter changes to the
"Operation” state.

After the OFF1 command, the converter brakes the motor down to standstill. The converter
switches off the motor once standstill has been reached. The converter is again "ready to start".

Function description

Switch on the powerfupply of the inverter

S1
Switching on inhibited
3 T
OFF1 T
and not OFF2 OFF2 OFF3 OFF2 OFF2 Motor OFF2
and not OFF3 ‘ ‘ stationary
OFF2 S2
Ready for switching on
| i
ON
OFF3 or Jogging 1 OFF1 S5b }
or Jogging 2 7 Quick stop .
= Motor OFF3 OFF3 Motor OFF2
stationa stationa
Ready v OFF3 Y
Sba S5¢ )
Inhjbit Engble Ramp stop Jogging down ramp
operation operation t ‘ . 7 . ,‘
OFF1 ON Neither jogging 1 Jogging 1
‘ nor jogging 2 or Jogging 2
|
S4
Operation
SINAMICS G120X converter
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Figure 8-3

Parameters

8.3 Drive control

Sequence control of the converter when the motor is switched on and off

Converterstates S1 ... S5care defined in the PROFIdrive profile. The sequence control defines the
transition from one state to another.

Table 8-1 Converter states

The motor is switched off The motor is switched on

Current does not flow in the motor and the motor | Current flows in the motor and the motor gener-

does not generate any torque ates a torque

S1 The ON command and an OFF command | S4 The motor is switched on.
are active at the same time.

In order for the converter to exit the state,
you must deactivate OFF2 and OFF3 and
activate the ON command again.

S2 The converter waits fora new commandto | S5a, The motor is still switched on. The convert-
switch on the motor. S5c¢ er brakes the motor with the ramp-down

time of the ramp-function generator.

S3 The converter waits for "Enable opera- S5b The motor is still switched on. The convert-
tion". The "Enable operation" command is er brakes the motor with the OFF3 ramp-
always active in the converter factory set- down time.
ting.

Table 8-2 Commands for switching the motor on and off

ON The converter switches the motor on.

Jogging 1

Jogging 2

Enable opera-
tion

OFF1, OFF3 1. The converter brakes the motor.
2. The converter switches off the motor once it comes to a standstill.
The converter identifies that the motor is ata standstill when at least one of the following
conditions is satisfied:
¢ The speed actual value falls below the threshold in p1226, and the time started in
p1228 has expired.
e The speed setpoint falls below the threshold in p1226, and the time subsequently
started in p1227 has expired.
OFF2 The converter switches off the motor immediately without first braking it.
Inhibit opera-
tion
Number Name Factory setting
r0046.0...31 CO/BO: Missing enable signals -
p0857 Power unit monitoring time 10000 ms
p0858[C] Bl: Unconditionally close holding brake 0

SINAMICS G120X converter
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8.3 Drive control

Number Name Factory setting
p0860 Bl: Line contactor feedback signal 863.1
p0861 Line contactor monitoring time 100 ms
p1226[D] Speed threshold for standstill detection 20 rpm
p1227 Standstill detection monitoring time 300s
p1228 Pulse suppression delay time 0.01s

8.3.1.2 Selecting the ON/OFF functions

Overview

With different ON/OFF functions, the converter can flexibly respond to a wide range of situations
and stop the motor when necessary. You can select ON/OFF1 or ON/OFF2 command to fit your
specific application.

Function description

ONJ/OFF2 enableldisable

p29650
ON/OFF1 signal source |[p29651 T ]
selection é 72on P Logic r29659.0 ))p0840_ |
ONIOFF2 signal 29652 | o} 2lgerithm
signal source |p |
selection T o...5f {r29659.1 ))p0844 |

ON/OFF2
» For converters with USS interface, the ON/OFF2 function is enabled by default (p29650 = 0).

* For converters with PROFINET/PROFIBUS interface, the ON/OFF2 function is disabled by
default (p29650 =-1). After enabling ON/OFF2 via parameter p29650, you must configure
the command and command source as required.

Table 8-3 Example: ON/OFF2 command via DI O

Parameter Description

p29650 =0 DI selection for ON/OFF2: DI 0

p29652 =722.0 Bl: ON/OFF2: Select ON/OFF2 via digital input O
p0844 = 29659.1 | Connect the ON/OFF2 status to the binector input
p0840 = 29659.0 | Connect the ON/OFF1 status to the binector input

SINAMICS G120X converter
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8.3 Drive control

ON/OFF1

To use the ON/OFF1 function, you need to first disable the ON/OFF2 function by setting p29650
=-1 and configure the command and command source as required.

Table 8-4 Example: ON/OFF1 command via DI O

Parameter Description

p29650 = -1 DI selection for ON/OFF2: None
p29651=722.0 Bl: ON/OFF1: Select ON/OFF1 via digital input O
p29652 =0.0 Bl: ON/OFF2: Deselect ON/OFF2

p0840 = 29659.0 | Connect the ON/OFF1 status to the binector input
p0844 = 29659.1 | Connect the ON/OFF2 status to the binector input

Note

When changing the signal source set in p29651 and p29652, make sure that the signal source
level is low; otherwise, the ON-command will be triggered.

Parameter

Number Name Factory setting

p0840I[C] Bl: ON/OFF (OFF1) Depending on the
converter

p0844[C] Bl: No coast-down/coast-down (OFF2) signal source 1 Depending on the
converter

p29650[C] DI selection for ON/OFF2 0

p29651[C] Bl: ON/OFF1 0

p29652[C] Bl: ON/OFF2 (OFF2) 0

r29659.0...1 CO/BO: Command word -

SINAMICS G120X converter
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Adapt the default setting of the terminal strips

8.3 Drive control

In the converter, the input and output signals are interconnected with specific converter
functions using special parameters. The following parameters are available to interconnect

* Binectors Bl and BO are parameters to interconnect binary signals.

» Connectors Cl and CO are parameters to interconnect analog signals.

The following chapters describe how you adapt the function of individual converter inputs and

r f

<

e
!

X

8.3.2
Overview
signals:
outputs using binectors and connectors.

Bl ooox| SINAMICS G120X
—— s|pio r0722.0 -

[BI: pxxxx ooooooono
— = Oooooonoo
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[BI: pxxxx oo
— —{16|DI 4 [Hr0722.4 ) -

[BI: pxxxx D
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[BI: pxxxx
——|88[DI 6" Hr0722.6 ) -

[BI: pxxxx
——87[DI 7" Hr0722.7 ) -
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—X—{18|DOONC H (BO: ryyxx.n |
19(DO 0 NO
20(DO 0 COM
07317
—X—23[DO1NC H (BO: ryyxx.n |
24(DO 1 NO
25(DO 1 COM
0735
—X—{90|DO 5 COM Y (BO: ryyxx.n |
91|DO 5 NO"
p0734
—X—92|D0O 4 COM " (BO: ryyxx.n |
93|DO 4 NO"
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—X—94|DO 3 COM " (BO: ryyxx.n |
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99|DO 2 NC"

Y with 1/0 Extension Module
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8.3.2.1 Digital inputs

Function description

Bl: pxxxx
— —{ 5]plo_Hro0722.0) =
——{ 6|pI1 HHro722.1)
— — 7|p12 HHro0722.2)
— — 8|pI3 [Hr0722.3 )
— —16|DI4 Hr0722.4)
——{17]bI5 Hr0722.5 )
——{ 88]DI 6 "Hr0722.6 )
— —87|DI 7" Hr0722.7 )

' with /O Extension Module

To change the function of a digital input, you must interconnect the status parameter of the
digital input with a binector input of your choice.

Binector inputs are designated in the parameter list with the prefix "BI".

Example
p2103
- 6(DI 1 Hr0722.1 ) 7221 —
To acknowledge converter fault messages using digital input DI 1, you must interconnect DI 1
with the command to acknowledge faults (p2103).
Set p2103 =722.1.
Parameters
Parameter Description Factory setting
r0721 CU digital inputs, terminal actual value -
r0722 CO/BO: CU digital inputs, status -
r0723 COIBO: CU digital inputs, status inverted --
p0724 CU digital inputs debounce time 4 ms
p0810 Bl: Command data set selection CDS bit 0 Dependent on the converter
p0840[C] Bl: ON/OFF (OFF1) Dependent on the converter
p0844[C] Bl: No coast down/coast down (OFF2) signal source | Dependent on the converter
1
p0848[C] BI: No quick stop/quick stop (OFF3) signal source 1 | 1
p0852[C] Bl: Enable operation/inhibit operation Dependent on the converter
p1020[C] Bl: Fixed speed setpoint selection, bit 0 0
p1021[C] Bl: Fixed speed setpoint selection, bit 1 0
p1022[C] Bl: Fixed speed setpoint selection, bit 2 0
p1023[C] Bl: Fixed speed setpoint selection, bit 3 0
p1035[C] Bl: Motorized potentiometer setpoint higher Dependent on the converter
p1036[C] Bl: Motorized potentiometer setpoint lower Dependent on the converter
SINAMICS G120X converter
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Parameter

Description

Factory setting

p1055[C]

Bl: Jogging bit 0

Dependent on the converter

p1056[C]

Bl: Jogging bit 1

Dependent on the converter

p1113[C]

Bl: Setpoint inversion

Dependent on the converter

p2103[C]

BI: 1. Acknowledge faults

Dependent on the converter

p2106[C]

Bl: External fault 1

1

p2112[C]

Bl: External alarm 1

1

For further binector inputs and additional information on parameters, please refer to the

parameter

list.

Carl] Parameter list (Page 666)

8.3.2.2 Analog input as digital input

Function description

Al1 [ |
AlO
+10V out _

9| +24v out U

2|GND DI 11 Bl: pxxxx

3| Al 0+ —|r0722.11 ) —

4] Al 0- DI 12

O Al 1+ r0722.12

1] Al 1-

To use an analog input as additional digital input, you must interconnect the corresponding
status parameter r0722.11 or r0722.12 with a binector input of your choice.

You may operate the analog input as a digital input with 10 V or with 24 V.

NOTICE

Defective analog input due to overcurrent

If the analog input switch is set to "Current input” (1), a 10V or 24 V voltage source results in an
overcurrent at the analog input. An overcurrent condition destroys the analog input.

¢ |f you use an analog input as a digital input, then you must set the analog input switch to
"Voltage" (U).

SINAMICS G120X converter
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8.3.2.3 Digital outputs

Function description

50730
(BO: ryyxx.n}—

18|DO 0 NC
19|DO 0 NO
20|DO 0 COM

p0731 |

23[DO1NC H (BO: ryyxx.n
24|1DO 1 NO
25|DO 1 COM

50732 ]
97|[DO2NC" H (BO: ryyxx.n}—
98|DO 2 NO"
99|DO 2 COM"

p0733 ]
(BO: ryyxx.n}—

94|DO 3 NC"
95|DO 3NO"
96|DO 3 COM ™"

50734 |
(BO: ryyxx.n}—

p0735 |
(BO: ryyxx.n}—

92|DO 4 COM™"
92|DO 4 NO"

© & © © ©

90|DO 5 COM™"
91]DO5NO"

Y with I/0 Extension Module

To change the function of a digital output, you must interconnect the digital output with a
binector output of your choice.

Binector outputs are marked in the parameter list with the prefix "BO".

Example
p0731
-®{23[DO1NC__H52.3 (r0052.3]
24|DO 1 NO
25|DO 1 COM

To output converter fault messages via digital output DO 1, you must interconnect DO 1 with
these fault messages.

Set p0731=52.3

SINAMICS G120X converter
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Parameter
Table 8-5 Frequently used binector outputs (BO) of the converter

Parameters | Description Factory setting
r0052[0...15] | CO/BO: Status word 1 -

.00 1 signal: Ready for switching on

.01 1 signal: Ready for operation

.02 1 signal: Operation enabled

.03 1 signal: Fault active

.04 0 signal: OFF2 active

.05 0 signal: OFF3 active

.06 1 signal: Switching on inhibited active

.07 1 signal: Alarm active

.08 0 signal: Deviation, setpoint/actual speed

.09 1 signal: Control request

.10 1 signal: Maximum speed (p1082) reached

11 0 signal: I, M, P limit reached

A3 0 signal: Alarm, motor overtemperature

.14 1 signal: Motor clockwise rotation

.15 0 signal: Alarm, converter overload
r0053[0...11] | CO/BO: Status word 2 -

.00 1 signal: DC braking active

.02 1 signal: Speed > minimum speed (p1080)

.06 1 signal: Speed = setpoint speed (r1119)
p0730 Bl: CU signal source for terminal DO 0O 523
p0731 Bl: CU signal source for terminal DO 1 52.2
p0732 Bl: CU signal source for terminal DO 2 52.0
p0733 Bl: CU signal source for terminal DO 3 52.7
p0734 BI: CU signal source for terminal DO 4 0
p0735 Bl: CU signal source for terminal DO 5 0

SINAMICS G120X converter
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8.3.24 Analog inputs

Function description

0756[0
\H; 3 A O+ 1wy 2 A [ Cl:p
TTATO: I[>—7£> r0755[0 —
0756[1
T o LN Z[, =
T1[A1- I[>_7 ro755(1 -
p0756[2
ICWTEMP =5 oo
1) u
’3$ ! m >_ 74 r0755[2 -
p0756(3

Cl:p
81[Al 3+ )
‘9#{ B [>_7£> 10755[3 —

» with I/0 Extension Module

Define the analog input type

Parameter p0756[x] and the switch on the converter specify the analog input type.

Table 8-6 Default settings via parameter p0756

Al 0 | Unipolar voltage input oOV..+10V p0756[0] |0
Unipolar voltage input monitored +2V..+10V = 1
Unipolar current input 0OmA ... +20 mA 2
Unipolar current input monitored +4 mA ... +20 mA 3
Bipolar voltage input (factory setting) -10V...+10V 4

Al'1 | Unipolar voltage input OV..+10V p0756[1] |0
Unipolar voltage input monitored +2V..+10V = 1
Unipolar current input 0mA ... +20 mA 2
Unipolar current input monitored +4 mA ... +20 mA 3
Bipolar voltage input (factory setting) -10V...+10V 4

Al 2 | Unipolar current input (factory setting) 0mA ... +20 mA p0756[2] |2
Unipolar current input monitored +4 mA ... +20 mA = 3
LG-Ni1000 temperature sensor 6
Pt1000 temperature sensor 7
No sensor connected 8
DIN-Ni1000 temperature sensor (6180 ppm / K) 10

Al 3 | LG-Ni1000 temperature sensor p0756[3] |6
Pt1000 temperature sensor = 7
No sensor connected (factory setting) 8
DIN-Ni1000 temperature sensor (6180 ppm / K) 10

SINAMICS G120X converter
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Parameters

8.3 Drive control

The switch that belongs to the analog input is located behind the cover for the |¢. :L;

interfaces.
[T | Al
[T ] AlO

The switch for Al 2 (temperaturel/current) is on the I/O Extension Module. 4=
[] g A2

ik

Defining the function of an analog input

You define the analog input function by interconnecting a connector input of your choice with
parameter r0755. Parameter r0755 is assigned to the particular analog input via its index, e.g.
parameter r0755[0] is assigned to analog input O.

Connector inputs are designated in the parameter list with the prefix "CI".

p1075

ﬂ~—| 3[ Al 0+]Hr0755[0] > 755[0] -

In order to enter the supplementary setpoint via analog input Al 0, you must interconnect Al 0
with the signal source for the supplementary setpoint.

Set p1075 =755][0].

Table 8-7 Frequently used connector inputs (Cl) of the converter
Parameter Description Factory setting
p1070[C] Cl: Main setpoint Dependent on the converter
p1075[C] Cl: Supplementary setpoint 0
p2253[C] Cl: Technology controller setpoint 1 0
p2264[C] Cl: Technology controller actual value 0

You can find additional connector inputs in the parameter list.
Carl] Parameter list (Page 666)

More information

Using an analog input as a digital input
Some analog inputs can also be operated as digital input.
Cer]] Digital inputs (Page 254)

SINAMICS G120X converter
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8.3.2.5 Adjusting characteristics for analog input

Function description

Example

260

If you change the analog input type using p0756, then the converter automatically selects the
appropriate scaling of the analog input. The linear scaling characteristic is defined using two
points (p0757, p0758) and (p0759, p0760). Parameters p0757 ... p0760 are assigned to an
analog input via their index, e.g. parameters p0757[0] ... p0760[0] belong to analog input O.

p0756 = 4 p0756 = 3
Voltage input, - 10V ... 10V Current input, 4 mA ... 20 mA
S i
y2 = ‘ y2 =100 ‘
p0760 | p0760 |
[ [
[ [
| |
[ [
[ [
| |
y1=0 } y1=0 |
p0758 L p0758 L
x1=0 x2=10 V x1=4 x2=20 mA
p0757 p0759 p0757 p0759

You must define your own characteristic if none of the default types match your particular
application.

The converter should converta 6 mA ... 12 mA signal into the value range -100% ... 100% via
analog input 0. The wire-break monitoring of the converter should respond when 6 mA is fallen
below.

Current input, 6 mA ... 12 mA
A
y2 =100

p0760

y1=-100
p0758

Procedure

1. Set the DIP switch for analog input 0 on the Control Unit to current input ("I").

.

2. set p0756[0] =3
You have defined analog input O as a current input with wire-break monitoring.

3. Set p0757[0] = 6.0 (x1)

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Set p0758[0] =-100.0 (y1)
Set p0759[0] = 12.0 (x2)
Set p0760[0] = 100.0 (y2)
Set p0761[0] =6

An input current < 6 mA results in fault FO3505.

The characteristic for the application example is set.

8.3 Drive control

)
Parameters
Parameter Description Factory setting
p0757[0...n] CU analog inputs characteristic value x1 0
p0758[0...n] CU analog inputs characteristic value y1 0%
p0759[0...n] CU analog inputs characteristic value x2 10
p0760[0...n] CU analog inputs characteristic value y2 100%
p0761[0...n] CU analog inputs wire-break monitoring, response | 2
threshold
p0762[0...n] CU analog inputs wire breakage monitoring time | 100 ms
8.3.2.6 Setting the deadband

Function description

A% A%

. —_— —>
e vima e vima
Dead band Dead band

With the control enabled, electromagnetic interference on the signal cable can cause the motor
to slowly rotate in one direction in spite of a speed setpoint = 0.

The deadband acts on the zero crossover of the analog input characteristic. Internally, the

converter sets its speed setpoint = 0, even if the signal at the analog input terminals is slightly

positive or negative. This prevents the converter from rotating the motor when the speed

setpoint = 0.

Parameters

Parameter

Description

Factory setting

p0764[0]

Analog inputs deadband, Al 0

0

p0764[1]

Analog inputs deadband, Al 1

0

SINAMICS G120X converter
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8.3.2.7 Analog outputs

Function description

p0776[0]
‘Z} p0771[0]
—O{12[AC 0+ H indn CO: rxxyy
13|GND
p0776[1]
‘Z» p0771[1]
—85[A0 Kl mdn CO: rxxyy
86|GND
p0776[2]
7| [Pl
—({83][AC 2+ - indn CO: rxxyy |-
84|GND

' with /O Extension Module

Defining the analog output type
Define the analog output type using parameter p0776.

The converter offers a series of default settings, which you can select using parameter p0776:

Current output (factory setting) 0mA ... +20 mA p0776 = 0
Voltage output oOV..+10V
Current output +4 mA ... +20 mA 2

Defining the function of an analog output
Connector outputs are designated with "CO".

You define the analog output function by interconnecting parameter p0771 with a connector
output of your choice. Parameter p0771 is assigned to the particular analog output via its index,
e.g. parameter p0771[0] is assigned to analog output 0.

Example

p0771[0]
12[A0 0+ 27 <r0027 -

To output the converter output current via analog output 0, you mustinterconnect AO O with the
signal for the output current.

Set p0771 =27.

Parameters

Table 8-8 Frequently used connector outputs (CO) of the converter

Parameter Description Factory setting

r0021 CO: Speed actual value, smoothed -rpm
r0025 CO: Output voltage, smoothed -Vrms

SINAMICS G120X converter
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Parameter Description Factory setting
r0026 CO: DC link voltage, smoothed -V

r0027 CO: Absolute actual current, smoothed - Arms

r0063 CO: Speed actual value -rpm

You can find additional connector outputs in the parameter list.

EE] Parameter list (Page 666)
8.3.2.8 Adjusting characteristics for analog output

Function description

If you change the analog output type, then the converter automatically selects the appropriate
scaling of the analog output. The linear scaling characteristic is defined using two points (p0777,

p0778) and (p0779, p0780).

p0776 = 1 p0776 =2
Voltage output,0V ... 10V Current output, 4 mA ... 20 mA
y2=10 ‘ ‘
p0780 | |
| |
[ [
1=0 [ [
p0778 Ly |y
x1=0 x2=100 % x2=100 %
p0777 p0779 p0779

Parameters p0777 ... p0780 are assigned to an analog output via their index, e.g. parameters

p0777[0] ... p0770[0] belong to analog output O.

You must define your own characteristic if none of the default types match your particular

application.

Example

Via analog output O, the converter should convert a signal in the value range 0% ... 100% into

an output signal 6 mA ... 12 mA.

Current output, 6 mA ... 12 mA

y2=12
p0780 !
|
|
|
y1=6 |
p0778 Ly
x1=0 x2=100 %
p0777 p0779
Procedure

1. Set p0776[0] =2

This defines analog output O as a current output.

2. Set p0777[0] =0.0 (x1)

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Parameters

264

3. Setp0778[0] = 6.0 (y1)
4. Set p0779[0] = 100.0 (x2)
5. Set p0780[0] = 12.0 (y2)

The characteristic for the application example is set.

)

Table 8-9 Parameters for the scaling characteristic
Parameter Description Factory setting
p0777[0...1] CU analog outputs characteristic value x1 -
p0778[0...1] CU analog outputs characteristic value y1 oV
p0779[0...1] CU analog outputs characteristic value x2 100%
p0780[0...1] CU analog outputs characteristic value y2 20V

SINAMICS G120X converter
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Function diagram 2256 - Analog inputs as d
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Function diagram 2251 - Analog inputs 0 and 1
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Function diagram 2252 - Analog input 2

8.3.2.13

8|Npo\ uoisualx3 O/ Yim ‘(z 1) ¢ indul Bojeuy
-zsee-
sjeuiwla] ndino/ndu)
8 ) 9 g v € z [ L

sw  :3ndui Bojeue ay} jo awi bujdwes

€ = 9G,0d uaym pajeanoe Ajuo Buisuas abeyealq alp) <€>

"D, @Je sjun 8y} 0l ‘2 ‘9 = 95/0d Jo4
"YW aJe spun ayl € ‘Z = 96,0d 104 <Z>

Indui ay} abewep |jim Juanind 1o abejjon ybiy _
00} V "YW (g Juaiind passaidwl 8y} Jo A 0| Pa99Xa Jou }snu sjeujuwla) ndul ay) usamiaq abe}joA ay) ‘| uoisod Ul YoUMs did ay} USUAA
‘A GE P999xa Jou }snwi juiod punoib sy} pue jndul usamiag pue sindul usamiaq abeyoa ay |

:90I10N <|>
% 001 _
% . 'x » [sec0.]
L A X A_ltl_ senpuenb [%] Juaoiad ui anjea
X dousIesey |lenjoe syndui Bojeue NO <¢> _
> (000°0)lclg6.0d
5 ooo%oow 000705~ aNo
ullesg (00" juiodjes apow
00°0)lcl8s.o0d
¥ 1[%]00°000} “00°000 - uonejnwis sindui bojeue NH 26202X
u - ' LA anjea oisuajoeley) _
< Buiyoyums | d
[9]4 7 X, (00'0)[zl0g.0d odhl  |* v <>
AN [%]100°000} ~"00°0001-
H Aou.o:ﬁmmmoa ] ZA anjen onsus)oeIRy)D 7y s 0ol
sw]o’ 0" .
% dorktion (000-0NiZIz620d (0)lelz620d Buiyroows aiemp.eH 08'202X
awi Buiyoows 000°091 ~"000°0S- Lo v | <~dw3L zIv 1[@o,
s;nduy Bojeue o | kX @nea onsueioeleyD <z> <IZlzs201]

(000°

o)lzlesLod  <¢>

000°09} "°"000°0S-
ZX anjeA oisuaeIRyD

|enjoe jualind/abe)jon
jndui syndui Bojeue ND

['eeos] | <¢> ok i
Lobeyeaiq alip, < ? _|_ [ E < N —Yw 0Z
G05€04 0.l Nz VW 02
PIOM SNIE}S 1 (0)zlz6.20d
sindui Bojeue N (00°0)[z]1920d L0

awny Aejap Buuoyuow

00°0¢ “'00°0

(001)[zlz9.0d
[sw]oool "0

abeyealq asm syndul bojeue NO

ploysauy} asuodsal
Buoyuow abeyealq
aum syndul Bojeue ND

(2)[2logL0d
0L 0

apouw uonenwis
sindui 6ojeue NH

adA} syndui Bojeue ND

<¢> <>

FP 2252

Figure 8-9

SINAMICS G120X converter

269

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



issioning

Advanced comm

8.3 Drive control

Function diagram 2270 - Analog input 3
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8.3 Drive control

8.3.3 Drive control via PROFINET or PROFIBUS
8.3.3.1 Setting the address

Function description

Procedure

1. Set the address with a commissioning tool via p0918
2. Switch off the converter power supply.

3. Wait until all LEDs on the converter are dark.

4. Switch on the converter power supply again.
Your settings become effective after switching on.

The PROFIBUS address is set.
)

8.3.3.2 Receive data and send data

Overview

Cyclic data exchange

g The converter receives cyclic data from the higher-level control - and returns cyclic data to the

B o

Send data

Receive data

Figure 8-12  Cyclic data exchange

Converter and higher-level control system package their data in the form of telegrams.

Frame
I |
[Header][ PKW | PZD ][ Trailer |

User data

Figure 8-13  Telegram structure

SINAMICS G120X converter
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8.3.3.3

Overview

Telegram 1

8.3 Drive control

A telegram has the following structure:
¢ Header and trailer form the protocol frame.
* User data is located within the frame:

— PKW: The control system can read or change the parameters in the converter via "PKW
data".
Not every telegram has a "PKW range".

— PZD: The converter receives control commands and setpoints from the higher-level
control - and sends status messages and actual values via "PZD data".

PROFIdrive and telegram numbers

For typical applications, certain telegrams are defined in the PROFIdrive profile and are assigned
a fixed PROFIdrive telegram number. As a consequence, behind a PROFIdrive telegram number,
there is a defined signal composition. As a consequence, a telegram number uniquely describes
cyclic data exchange.

The telegrams are identical for PROFIBUS and PROFINET.

Telegrams

The user data of the telegrams that are available are described in the following.

PZDO01

PZD02

STWA1

NSOLL
A

ZSWA1

NIST_A

Q Receive user data

4) Send user data

16-bit speed setpoint

Telegram 20

PZDO01

PZD02

PZD03 | PZD04 | PZD05 | PZDO06 |

STWH1

NSOLL_|
A

ZSW1

NIST_A

GLATT

IAIST_
GLATT

MIST_
GLATT

PIST_
GLATT

MELD_
NAMUR

16-bit speed setpoint for VIK-Namur

Telegram 350

PZDO01

PZD02

PZD03

PZD04

STW1

NSOLL
A

M_LIM

STW3

ZSWA1

NIST A
GLATT

IAIST_
GLATT

ZSW3

16-bit speed setpoint with torque limiting

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Telegram 352

PZD01

PZD02 | PZD03 | PZD04 | PZDO05 | PZD06

STWA1

NSOLL
_A

Freely assignable

ZSW1

NIST_A]| IAIST_
GLATT | GLATT

MIST_
GLATT

WARN_

CODE

FAULT_
CODE

16-bit speed setpoint for PCS7

Telegram 353

PZD01

PZD02

STW1

NSOLL
_A

ZSW1

NIST_A
GLATT

16-bit speed setpoint with reading and writing to parameters

Telegram 354

PZD01

PZDO02 | PZD03 | PZD04 | PZD05 | PZD06

STWA1

NSOLL
_A

Freely assignable

ZSW1

NIST_A| IAIST_
GLATT | GLATT

MIST
GLATT

_ [WARN_

CODE

FAULT_

CODE

16-bit speed setpoint for PCS7 with reading and writing to parameters

Telegram 999

PZDO01

PZD02 | PZD03 | PZD04 | PZD05 | PZD06 | PZD07 | PZD08 | PZD09 | PZD10 | PZD11 | PZD12|PZD13... PZD17

STWA1

I
Telegralm Iength for the relcelve data

ZSWA1

I I
Telegralm length Ifor the tr?nsmlt de;ta

Unassigned interconnection and length

274

Table 8-10  Abbreviations
Abbreviation Explanation Abbreviation Explanation
PZD Process data PKW Parameter channel
STW Control word MIST_GLATT Actual smoothed torque
ZSW Status word PIST_GLATT Actual smoothed active power
NSOLL_A Speed setpoint M_LIM Torque limiting value
NIST_A Speed actual value FAULT_CODE Fault code
NIST_A_GLATT  Smoothed actual speed value  WARN_CODE Alarm code
IAIST_GLATT Smoothed current actual val- MELD_NAMUR  Message according to the VIK-NA-

ue

MUR definition

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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Function description

Control word 1 (STW1)

8.3 Drive control

Bit | Significance Explanation Signal inter-
Telegram 20 | All other tele- connection
grams in the con-
verter

0 |0=OFF1 The motor brakes with the ramp-down time p0840[0] =
p1121 of the ramp-function generator. The con- | r2090.0
verter switches off the motor at standstill.

0->1=0ON The converter goes into the "ready" state. If, in
addition bit 3 = 1, then the converter switches
on the motor.

1 |0=0FF2 Switch off the motor immediately, the motor p0844[0] =
then coasts down to a standstill. r2090.1

1=No OFF2 The motor can be switched on (ON command).

2 | 0 = Quick stop (OFF3) Quick stop: The motor brakes to a standstill with | p0848[0] =
the OFF3 ramp-down time p1135. r2090.2

1 = No quick stop (OFF3) The motor can be switched on (ON command).
3 | 0=Inhibit operation Immediately switch-off motor (cancel pulses). | p0852[0] =
1 = Enable operation Switch-on motor (pulses can be enabled). r2090.3

4 | 0=Disable RFG The converter immediately sets its ramp-func- | p1140[0] =

tion generator output to 0. r2090.4
1 = Do not disable RFG The ramp-function generator can be enabled.

5 |0 =Stop RFG The output of the ramp-function generator p1141[0] =

stops at the actual value. r2090.5
1 = Enable RFG The output of the ramp-function generator fol-
lows the setpoint.

6 | 0 = Inhibit setpoint The converter brakes the motor with the ramp- | p1142[0] =
down time p1121 of the ramp-function gener- | r2090.6
ator.

1 = Enable setpoint Motor accelerates to the setpoint with the ramp-
up time p1120.

7 | 0 = 1 =Acknowledge faults Acknowledge fault. If the ON command is still | p2103[0] =
active, the converter switches to the "switching | r2090.7
on inhibited" state.

8,9 | Reserved

10 | 0= No control via PLC Converter ignores the process data from the p0854[0] =

fieldbus. r2090.10
1 = Control via PLC Control via fieldbus, converter accepts the proc-
ess data from the fieldbus.

11 | 1 = Direction reversal Invert setpoint in the converter. p1113[0] =

r2090.11

12 | Not used

13 |--" 1=MOP up Increase the setpoint saved in the motorized po- | p1035[0] =
tentiometer. r2090.13

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E447512098B AF 275
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8.3 Drive control

Bit | Significance Explanation Signal inter-
Telegram 20 | All other tele- connection
grams in the con-
verter
14 | ---" 1=MOP down | Reduce the setpoint saved in the motorized po- | p1036[0] =
tentiometer. r2090.14
15 | CDS bit 0 Reserved Changes over between settings for different op- | p0810 =
eration interfaces (command data sets). r2090.15

" If you change over from another telegram to telegram 20, then the assignment of the previous
telegram is kept.

Status word 1 (ZSW1)

Bit | Significance Remarks Signal inter-
Telegram 20 All other tele- connection
grams in the con-
verter
0 | 1 =Ready for switching on Power supply switched on; electronics initial- | p2080[0] =
ized; pulses locked. r0899.0
1 1 = Ready Motor is switched on (ON/OFF1 = 1), no faultis | p2080[1] =
active. With the command "Enable operation" | r0899.1
(STW1.3), the converter switches on the motor.
2 | 1 =Operation enabled Motor follows setpoint. See control word 1, p2080[2] =
bit 3. r0899.2
3 | 1=Faultactive The converter has a fault. Acknowledge fault | p2080[3] =
using STW1.7. r2139.3
4 1 = OFF2 inactive Coast down to standstill is not active. p2080[4] =
r0899.4
5 | 1=0FF3 inactive Quick stop is not active. p2080[5] =
r0899.5
6 1 = Switching on inhibited active | Itis only possible to switch on the motor after | p2080[6] =
an OFF1 followed by ON. r0899.6
7 | 1=Alarm active Motor remains switched on; no acknowledge- | p2080[7] =
ment is necessary. r2139.7
8 | 1=Speed deviation within the tol- | Setpoint/actual value deviation within the tol- | p2080[8] =
erance range erance range. r2197.7
9 | 1 =Master control requested The automation system is requested to accept | p2080[9] =
the converter control. r0899.9
10 | 1 =Comparison speed reached or | Speed is greater than or equal to the corre- p2080[10]
exceeded sponding maximum speed. =r2199.1
11 | 1=currentor 1 =torque limit | Comparison value for current or torque has p2080[11]
torque limit reached been reached or exceeded. =r0056.13/
reached r1407.7
12 |---P 1 =Holding Signalto open and close a motor holding brake. | p2080[12]
brake open =r0899.12
13 | 0 = Alarm, motor overtemperature | -- p2080[13]
=r2135.14

276
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8.3 Drive control

Bit | Significance Remarks Signal inter-
Telegram 20 All other tele- connection
grams in the con-
verter
14 | 1 = Motor rotates clockwise Internal converter actual value > 0. p2080[14]
0 = Motor rotates counter-clock- Internal converter actual value < 0. =r2197.3
wise
15 | 1 =CDS display | 0= Alarm, con- p2080[15]
verter thermal =r0836.0/
overload r2135.15

" If you change over from another telegram to telegram 20, then the assignment of the previous
telegram is kept.

Control word 3 (STW3)

Bit | Significance Explanation Signal interconnec-
Telegram 350 tion in the converter "
0 |1 =fixed setpoint bit 0 Selects up to 16 different fixed p1020[0] =r2093.0
1 | 1 = fixed setpoint bit 1 setpoints. p1021[0] = r2093.1
2 | 1 =fixed setpoint bit 2 p1022[0] =r2093.2
3 | 1 =fixed setpoint bit 3 p1023[0] =r2093.3
4 |1 =DDS selection bit 0 Changes over between settings | p0820 =r2093.4
5 | 1 =DDS selection bit 1 for different motors (drive data | ;0821 = 12093.5
sets).
6 | Not used
7 | Not used
8 | 1 =technology controller enable - p2200[0] =r2093.8
9 | 1 =enable DC braking - p1230[0] =r2093.9
10 | Not used
11 | Reserved
12 | 1 =torque control active Changes over the control mode | p1501[0] =r2093.12
0 = speed control active for vector control.
13 | 1 = no external fault -- p2106[0] =r2093.13
0 = external fault is active (FO7860)
14 | Not used
15 | 1=CDS bit 1 Changes over between settings | p0811[0] =r2093.15
for different operation interfaces
(command data sets).

D If you switch from telegram 350 to a different one, then the converter sets all interconnections p1020,

SINAMICS G120X converter

.10 "0". Exception: p2106 = 1.
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Status word 3 (ZSW3)

Bit | Significance Description Signal intercon-
nection in the
converter

0 1 =DC braking active - p2051[3] =r0053

1 1=|n_act|>p1226 Absolute current speed > stationary

state detection

2 |1=|n_act|>p1080 Absolute actual speed > minimum

speed

3 |1=i_actzp2170 Actual current = current threshold

value

4 |1=|n_act|>p2155 Absolute actual speed > speed

threshold value 2
5 |1=|n_act|=p2155 Absolute actual speed < speed
threshold value 2
T=|n_act|zr1119 Speed setpoint reached
1 =DC link voltage = p2172 Actual DC link voltage = threshold
value

8 | 1=DClink voltage > p2172 Actual DC link voltage > threshold

value

9 | 1 =ramp-up or ramp-down completed | Ramp-function generator is not ac-

tive.

10 | 1 =technology controller output at Technology controller output =

the lower limit p2292

11 | 1 =technology controller output at Technology controller out-

the upper limit put > p2291

12 | Not used

13 | Not used

14 | Not used

15 | Not used

Fault word according to the VIK-NAMUR definition (MELD_NAMUR)

Bit | Significance P no.
0 | 1 =Control Unit signals a fault p2051[5]=r3113
1 | 1 =line fault: Phase failure or inadmissible voltage

2 | 1=DClink overvoltage

3 | 1 =Power Module fault, e.g. overcurrent or overtemperature

4 | 1 =converter overtemperature

5 | 1 =ground fault/phase fault in the motor cable or in the motor

6 | 1 =motor overload

7 | 1=communication error to the higher-level control system

8 | 1 =faultin a safety-relevant monitoring channel

10 | 1 = fault in the internal converter communication

11 | 1 =line fault

15 | 1 = other fault

SINAMICS G120X converter
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8.3.3.4 Parameter channel

Overview

The parameter channel allows parameter values to be cyclically read and written to.

8.3 Drive control

Parameter channel

PKE (1st word) | IND (2nd word) |
15.12111.__ 10.0 ' 15.8 i 7..0
©AK 1St PNU ' Subindex ! Page index :

P
M

Structure of the parameter channel:
e PKE (1st word)
— Type of task (read or write).

— Bit 11 is reserved and is always assigned 0.

— Parameter number
¢ IND (2nd word)
— Parameter index
e PWE (3rd and 4th word)

— Parameter value

Function description

AK: Request and response ID

Table 8-11 Request identifiers, control = converter

PWE (3rd and 4th words)

AK Description Response identifier
positive | nega-
tive
0 No request 0 718
1 Request parameter value 112 718
2 Change parameter value (word) 1 718
3 Change parameter value (double word) 2 718
4 Request descriptive element ” 3 718
62 Request parameter value (field) V 4]5 718
72 Change parameter value (field, word) V 4 718
82 Change parameter value (field, double word) » 5 718
9 Request number of field elements 6 718
" The required element of the parameter is specified in IND (2nd word).
2 The following request IDs are identical: 1=6,2=7 and 3 =8.
We recommend that you use identifiers 6, 7 and 8.
SINAMICS G120X converter
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Table 8-12

Response identifiers, converter = control

>
~

Description

No response

Transfer parameter value (word)

Transfer parameter value (double word)

Transfer descriptive element "

Transfer parameter value (field, word) 2

Transfer parameter value (field, double word) 2

Transfer number of field elements

Nfojon|h|w|N|=|O

Converter cannot process the request.
In the most significant word of the parameter channel, the converter sends an error number to
the control, refer to the following table.

No master controller status / no authorization to change parameters of the parameter channel
interface

" The required element of the parameter is specified in IND (2nd word).

2 The required element of the indexed parameter is specified in IND (2nd word).

Table 8-13  Error numbers for response identifier 7
No. Description
00 hex Illegal parameter number (access to a parameter that does not exist)
01 hex Parameter value cannot be changed (change request for a parameter value that cannot be

changed)

02 hex Lower or upper value limit exceeded (change request with a value outside the value limits)

03 hex Incorrect subindex (access to a subindex that does not exist)

04 hex No array (access with a subindex to non-indexed parameters)

05 hex Incorrect data type (change request with a value that does not match the data type of the
parameter)

06 hex | Setting not permitted, only resetting (change request with a value not equal to O without
permission)

07 hex Descriptive element cannot be changed (change request to a descriptive element error
value that cannot be changed)

OB hex No master control (change request but with no master control, see also p0927)

0Chex | Keyword missing

11 hex Request cannot be executed due to the operating state (access is not possible for tempo-
rary reasons that are not specified)

14 hex Inadmissible value (change request with a value that is within the limits but which is illegal
for other permanent reasons, i.e. a parameter with defined individual values)

65 hex | Parameter number is currently deactivated (depending on the mode of the converter)

66 hex | Channel width is insufficient (communication channel is too small for response)

68 hex Illegal parameter value (parameter can only assume certain values)

6A hex | Requestnotincluded/taskis not supported (the valid request identifications can be found
in table "Request identifications controller - converter")

6B hex No change access for a controller that is enabled. (The operating state of the converter

prevents a parameter change)
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No. Description
86 hex

Write access only for commissioning (p0010 = 15) (operating state of the converter pre-
vents a parameter change)

87 hex Know-how protection active, access locked

C8 hex | Change request below the currently valid limit (change request to a value that lies within
the "absolute” limits, but is however below the currently valid lower limit)

C9 hex | Changerequestabove the currently valid limit (example: a parameter value is too large for
the converter power)

CChex | Change request not permitted (change is not permitted as the access code is not available)

PNU (parameter number) and page index

Parameter number PNU Page index
0000 ... 1999 0000 ... 1999 0 hex

2000 ... 3999 0000 ... 1999 80 hex
6000 ... 7999 0000 ... 1999 90 hex
8000 ... 9999 0000 ... 1999 20 hex
10000 ... 11999 0000 ... 1999 AO hex
20000 ... 21999 0000 ... 1999 50 hex
30000 ... 31999 0000 ... 1999 FO hex
60000 ... 61999 0000 ... 1999 74 hex
Subindex

For indexed parameters, the parameter index is located in subindex as hexadecimal value.

PWE: Parameter value or connector

Parameter values or connectors can be located in the PWE.

Table 8-14  Parameter value or connector
PWE 1 PWE 2

Parameter value Bit15...0 Bit15...8 Bit7...0

0 0 8-bit value

0 16-bit value

32-bit value
Connector Bit15...0 Bit15...10 Bit9...0
Number of the connector 3F hex The index or bit field
number of the connec-
tor

SINAMICS G120X converter
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Examples

Read request: Read out serial number of the Power Module (p7841[2])

To obtain the value of indexed parameter p7841, you must fill the parameter channel with the
following data:

e PKE, Bit 12 ... 15 (AK): = 6 (request parameter value (field))

e PKE, Bit0... 10 (PNU): = 1841 (parameter number without offset)
Parameter number = PNU + offset (page index)
(7841 = 1841 + 6000)

e IND, bit 8 ... 15 (subindex): = 2 (index of parameter)
* IND, bit 0 ... 7 (page index): = 90 hex (offset 6000 corresponds to 90 hex)

* Because you want to read the parameter value, words 3 and 4 in the parameter channel for
requesting the parameter value are irrelevant. They should be assigned a value of 0, for
example.

Parameter channel
PKE, 1st word IND, 2nd word PWE1 - high, 3rd word PWE2 - low, 4th word
15...12[11 10...0 15...8 7..0 15..0 15...10 9..0
AK Parameter number Subindex Page index Parameter value Drive object Index
o[1]1]o[o[1]1]1]o]o]1]1]o]o]o]1]o]o]o]o]o]o[1]0[1]0[0[1]0]0]0[0[0]0]0]0]0000]0]0]0]0]0]0]0]0]0]0]0]0]0]0f0]0]0]0]0]0]0]0]0]0

Figure 8-14  Parameter channel for read request from p7841[2]

[=]

Write request: Change restart mode (p1210)

The restart mode is inhibited in the factory setting (p1210=0). In order to activate the automatic
restart with "acknowledge all faults and restart for an ON command", p1210 must be set to 26:

e PKE, bit 12.... 15 (AK): = 7 (change parameter value (field, word))

e PKE, bit0... 10 (PNU): = 4BA hex (1210 = 4BA hex, no offset, as 1210 < 1999)
¢ IND, bit 8 ... 15 (subindex): = 0 hex (parameter is not indexed)

* IND, bit0 ... 7 (page index): = 0 hex (offset O corresponds to 0 hex)

* PWET1, bit0... 15: =0 hex

e PWE2,Bit0...15: = 1A hex (26 = 1A hex)

Parameter channel
PKE, 1st word IND, 2nd word PWE1 - high, 3rd word PWE?2 - low, 4th word
15...12 (11 10...0 15...8 7..0 15...0 15..0
AK Parameter number Subindex Page index Parameter value (bit 16 ... 31) Parameter value (bit O ... 15)
o[1]1]1]o[1]o]o]1]o]1]1]1]o]1]o[o]o]o]0]o]o]o]o[o[o[o[o[o]o]o]o[o]o]o[o]oo]o]o]o[o]o]o]o]o]o]olo]o]o]o]o]o]o]o]o]o]o]1]1]o]1]0

Figure 8-15 A parameter channel to activate the automatic restart with p1210 = 26

Write request: Assign digital input 2 with the function ON/OFF1 (p0840[1] = 722.2)

In order to link digital input 2 with ON/OFF1, you must assign parameter p0840[1] (source, ON/
OFF1) the value 722.2 (DI 2). To do this, you must fill the parameter channel as follows:

e PKE, bit 12... 15 (AK): = 7 hex (change parameter value (field, word))
e PKE, bit0... 10 (PNU): = 348 hex (840 = 348 hex, no offset, as 840 < 1999)
e IND, bit 8 ... 15 (subindex): = 1 hex (CDS1 = Index 1)
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e IND, bit0 ... 7 (page index): = 0 hex (offset O corresponds to 0 hex)

e PWE1, Bit0...15:=2D2 hex (722 = 2D2 hex)

e PWE2, Bit 10... 15: = 3F hex (drive object - for SINAMICS G120, always 63 = 3f hex)
e PWEZ2, Bit0... 9: = 2 hex (Index of Parameter (DI 2 = 2))

Parameter channel
PKE, 1st word IND, 2nd word PWE1 - high, 3rd word PWE?2 - low, 4th word
15...12]11 10..0 15..8 7..0 15..0 15...10 9..0
AK Parameter number Subindex Page index Parameter value Drive Object Index
o[1]1]1]o]o]1]1]o]1]o]o]1]o]o]o[o]o]o]o[o[o[o[1]o[o[o[o[o[o]o]o]o]o]o]o]o]o 1]o[1]1]o]1]o]o]1]o[1]1]1]1]1]1]o]o]o]o[o[o[o[o[1]0

Figure 8-16  Parameter channel to assign digital input 2 with ON/OFF1

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E447512098 AF 283



Advanced commissioning

8.3 Drive control

8.3.3.5

Overview

Expanding or freely interconnecting telegrams

When you have selected a telegram, the converter interconnects the corresponding signals with
the fieldbus interface. Generally, these interconnections are locked so that they cannot be

changed. However, with the appropriate setting in the converter, the telegram can be extended
or even freely interconnected.

Function description

284

Interconnection of send data and receive data

r2053[0] ¥
1

p2051[0]
P No.?

I PZD send word 1

\r2053[1] Y
1

I PZD send word 2

p2051[2]
P No.?

r2053[2] 9

PZD send word 3

\r2053[3] 4
1

[PZD send word 4

<

2061[0 r2063[0]*
P No." {
2051[1
2061[1 r2063[1]% ;p P N[o.]3’
P No." i
2061[2 r2063[2] %
P No." $
2051[3
2061[3 r2063[3]% : P N[o ]3)
P No.? $ =
2061[15]] r2063[15]?
P No." !

2051[16
P No.?

r2053[16]%
PzD send word 17

1 Send word parameter number, doubleword

2) Send word value, doubleword
Figure 8-17

3) Send word parameter number, word

4 Send word value, word

Interconnection of the send data

In the converter, the send data are available in the "Word" format (p2051) - and in the "Double
word" format (p2061). If you set a specific telegram, or you change the telegram, the converter
automatically interconnects parameters p2051 and p2061 with the appropriate signals.

[Receive word PZD01

i

r2090.0 ¥

| Receive word PZD02

r2090.15 9
2091.0%

=

.

| Receive word PZD03

r2091.15 9
2092.0 ¥

B

[Receive word PZD04

r2092.15 %
2093.0 ¥

B

| Receive word PZD12

Figure 8-18

i 4+ {r2050[01 2>
r2060[0] " >
| < {20501 2>
r2060[11" >
| L 2050121 7>
r2060[2]1 " >
| < 4 {20503 2>
r2060[3] "
“»—[r2060010] ?>
I - r2050[11] 2
" Value receive word, 2 Value receive word, %
double word word

Interconnection of the receive data

r2093.15 9

i

Value receive word,
bit by bit
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The converter saves the receive data as follows:
¢ "Word" formatin r2050
¢ "Double word" format in r2060

* Bit-by-bitin r2090 ... r2093

Extending a telegram: Procedure
1. Set p0922 =999.
2. Set parameter p2079 to the value of the corresponding telegram.

3. Interconnect additional send words and receive words with signals of your choice via
parameters r2050 and p2051.

You have extended a telegram.

m)

Freely interconnecting signals in the telegram: Procedure
1. Set p0922 =999.

2. Set p2079 =999.

3. Interconnect additional send words and receive words with signals of your choice via
parameters r2050 and p2051.

You have freely interconnected a telegram.
m)

You wish to extend telegram 1 to 6 send words and 6 receive words. You want to test the
extension by initiating that the converter returns each receive word back to the higher-level
control system.

Procedure

1. p0922 =999

2. p2079 =1

3. p2051[2] =r2050[2]

4. .

5. p2051[5] =r2050(5]

6. Test the telegram length for received and sent words:
- r2067[0] =6
- r2067[1]1=6

You wish to extend telegram 1 to 6 send words and 6 receive words.
m)

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E447512098 AF 285



Advanced commissioning

8.3 Drive control

Parameter

8.3.3.6

Overview

286

Number Name Factory setting
p0922 PROFIdrive PZD telegram selection 1
r2050[0...11] CO: PROFIdrive PZD receive word -
p2051[0...16] Cl: PROFIdrive PZD send word 0 or dependent on
the converter
r2053[0...16] PROFIdrive diagnostics send PZD word -
r2060[0...10] CO: PROFIdrive PZD receive double word -
p2061[0...15] Cl: PROFIdrive PZD send double word 0
r2063[0...15] PROFIdrive diagnostics PZD send double word -
r2067 PZD maximum interconnected -
[0] Receive (r2050, r2060)
[1] Send (p2051, p2061)
p2079 PROFIdrive PZD telegram selection extended 1
p2080[0...15] Bl: Binector-connector converter, status word 1 [0] 899
[1] 899.1
[2] 899.2
[312139.3
[4] 899.4
[5] 899.5
[6] 899.6
[7]12139.7
[8] 2197.7
[9] 899.9
[10] 2199.1
[11] 1407.7
[12]0
[13] 2135.14
[14] 2197.3
[15] 2135.15
r2090.0...15 BO: PROFIdrive receive PZD1 bit by bit -
r2091.0...15 BO: PROFIdrive PZD2 receive bit-serial -
r2092.0...15 BO: PROFIdrive PZD3 receive bit-serial -
r2093.0...15 BO: PROFIdrive PZD4 receive bit-serial -

Acyclically reading and writing converter parameters

The converter supports the writing and reading of parameters via acyclic communication.

SINAMICS G120X converter
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Reading and changing parameters via data set 47

Note
Values in italics

Values in italics in the following tables mean that you have to adjust these values for a specific
request.

Reading parameter values

Table 8-15  Request to read parameters
Data block Byte n Bytes n + 1 n
Header Reference 07 hex... FF hex 01 hex: Read job 0
01 hex (ID of drive objects, at G120 always = 1) | Number of parameters (m) 2
Address, parameter 1 | Attribute Number of the indices 4
10 hex: Parameter value 00 hex ... EA hex
20 hex: Parameter description (For parameters without index: 00 hex)
Parameter number 0007 hex ... FFFE hex 6
Number of the 1st index 0000 hex ... FFFE hex 8
(for parameters without index: 0000 hex)
Address, parameter 2
Address, parameter m
Table 8-16 ~ Converter response to a read request
Data block Byte n Bytes n + 1
Header Reference (identical to a read request) 01 hex: Converter has executed the read re-
quest.
81 hex: Converter was not able to completely
execute the read request.
01 hex (ID of drive objects, at G120 always = 1) | Number of parameters (m) 2
(identical to the read request)
SINAMICS G120X converter
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Data block Byte n Bytesn + 1
Values, parameter 1 Format Number of index values or - for a negative
02 hex: Integer8 response - number of error values

03 hex: Integer16

04 hex: Integer32

05 hex: Unsigned8

06 hex: Unsigned16

07 hex: Unsigned32

08 hex: FloatingPoint

OA hex: OctetString

0D hex: TimeDifference

34 hex: TimeOfDay without date indication
35 hex: TimeDifference with date indication
36 hex: TimeDifference without date indication
41 hex: Byte

42 hex: Word

43 hex: Double word

44 hex: Error

Value of the 1st index or - for a negative response - error value 1 6
You can find the error values in a table at the end of this section.

Values, parameter 2

Values, parameter m

Changing parameter values

Table 8-17  Request to change parameters

Data block Byte n Bytes n + 1 n
Header Reference 07 hex... FF hex 02 hex: Change request 0
01 hex (ID of drive objects, at G120 always = 1) | Number of parameters (m) 07 hex... 27 hex | 2
Address, parameter 1 | 10 hex: Parameter value Number of indices 4
00 hex ... EA hex
(00 hex and 01 hex are equivalents)
Parameter number 0007 hex ... FFFF hex 6
Number of the 1stindex 0000 hex ... FFFE hex 8
Address, parameter 2
Address, parameter m

SINAMICS G120X converter
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Data block Byte n Bytesn + 1 n
Values, parameter 1 Format Number of index values
02 hex: Integer 8 00 hex ... EA hex

03 hex: Integer 16

04 hex: Integer 32

05 hex: Unsigned 8

06 hex: Unsigned 16

07 hex: Unsigned 32

08 hex: Floating Point

OA hex: Octet String

0D hex: Time Difference

34 hex: TimeOfDay without date indication
35 hex: TimeDifference with date indication
36 hex: TimeDifference without date indication
41 hex: Byte

42 hex: Word

43 hex: Double word

Value of the 1st index

Values, parameter 2

Values, parameter m

Table 8-18  Response, if the converter has executed the change request

Data block Byte n Bytes n + 1

Header Reference (identical to a change request) 02 hex (change request successful)

01 hex (ID of drive objects, at G120 always = 1) | Number of parameters (identical to a change | 2
request)

Table 8-19  Response if the converter was not able to completely execute the change request

Data block Byte n Bytes n + 1

Header Reference (identical to a change request) 82 hex: (Converter was not able to completely
execute the write request)

01 hex (ID of drive objects, at G120 always = 1) | Number of parameters (identical to a change | 2

request)
Values, parameter 1 Format Number of error values 4
40 hex: Zero (change request for this data block | 00 hex

executed)
44 hex: Error (change request for this data block | 01 hex or 02 hex
not executed)

Only for "Error" - error value 1 6
You can find the error values in the table at the end of this section.

Only for "Error" - error value 2 8
Error value 2 is either zero, or it contains the number of the first index where the error occurred.

Values, parameter 2

SINAMICS G120X converter
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Data block Byte n Bytesn + 1 n

Values, parameter m

Error values

Table 8-20  Error value in the parameter response
Error | Significance

value 1

00 hex Illegal parameter number (access to a parameter that does not exist)

01 hex Parameter value cannot be changed (change request for a parameter value that cannot be changed)

02 hex Lower or upper value limit exceeded (change request with a value outside the value limits)

03 hex Incorrect subindex (access to a parameter index that does not exist)

04 hex No array (access with a subindex to non-indexed parameters)

05 hex Incorrect data type (change request with a value that does not match the data type of the parameter)

06 hex | Setting not permitted, only resetting (change request with a value not equal to 0 without permission)

07 hex | Descriptive element cannot be changed (change request to a descriptive element that cannot be changed)

09 hex Description data not available (access to a description that does not exist, parameter value is available)

0B hex No master control (change request but with no master control)

OF hex Text array does not exist (although the parameter value is available, the request is made to a text array that does
not exist)

11 hex Request cannot be executed due to the operating state (access is not possible for temporary reasons that are not
specified)

14 hex Inadmissible value (change request with a value that is within the limits but which is illegal for other permanent
reasons, i.e. a parameter with defined individual values)

15 hex Response too long (the length of the actual response exceeds the maximum transfer length)

16 hex Illegal parameter address (illegal or unsupported value for attribute, number of elements, parameter number,
subindex or a combination of these)

17 hex Illegal format (change request for an illegal or unsupported format)

18 hex Number of values not consistent (number of values of the parameter data to not match the number of elements
in the parameter address)

19 hex Drive object does not exist (access to a drive object that does not exist)

20 hex Parameter text cannot be changed

21 hex | Service is not supported (illegal or not support request ID).

6B hex | A change request for a controller that has been enabled is not possible. (The converter rejects the change
request because the motor is switched on. Observe the "Can be changed" parameter attribute (C1, C2, U, T) in the
parameter list.
Em Parameters (Page 663)

6C hex Unknown unit.

6E hex | Change request is only possible when the motor is being commissioned (p0010 = 3).

6F hex Change request is only possible when the power unit is being commissioned (p0010 = 2).

70 hex | Change request is only possible for quick commissioning (basic commissioning) (p0010 = 1).

71 hex | Change request is only possible if the converter is ready (p0010 = 0).

72 hex | Change request is only possible for a parameter reset (restore to factory setting) (p0010 = 30).
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Error | Significance

value 1

73 hex | Change request possible only during commissioning of the safety functions (p0010 = 95).

74 hex | Change request is only possible when a technological application/unit is being commissioned (p0010 = 5).

75 hex | Change request is only possible in a commissioning state (p0010 = 0).

76 hex | Change request is not possible for internal reasons (p0010 = 29).

77 hex | Change request is not possible during download.

81 hex | Change request is not possible during download.

82 hex | Accepting the master control is inhibited via Bl: p0806.

83 hex Desired interconnection is not possible (the connector output does not supply a float value although the con-
nector input requires a float value)

84 hex | Converter does not accept a change request (converter is busy with internal calculations. See parameter r3996
in the parameter list.
Em Parameters (Page 663)

85 hex No access methods defined.

86 hex | Write access only during commissioning of the data records (p0010 = 15) (operating status of the converter
prevents a parameter change.)

87 hex Know-how protection active, access locked

C8 hex | Change request below the currently valid limit (change request to a value that lies within the "absolute” limits,
but is however below the currently valid lower limit)

C9 hex | Change request above the currently valid limit (example: a parameter value is too large for the converter power)

CChex | Change request not permitted (change is not permitted as the access code is not available)

SINAMICS G120X converter
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8.3.3.8

Slave-to-slave communication

"Direct data exchange" is sometimes called "slave-to-slave communication" or "data exchange
broadcast". Here, slaves exchange data without any direct involvement of the master.

Example: A converter uses the actual speed value of another converter as its speed setpoint.
Definitions

* Publisher: Slave, which sends data for direct data exchange.

* Subscriber: Slave, which receives the data for direct data exchange from the publisher.

» Links and access points define the data that is used for direct data exchange.

Restrictions

» Direct data exchange in the current firmware version is only possible for converters with
PROFIBUS communication.

* A maximum of 12 PZDs are permissible for each drive.

e A maximum of four links are possible from one subscriber to one or several publishers.

Configuring slave-to-slave communication

8.3.4

8.3.4.1

Overview

Procedure

1. In the control, define:
— Which converters operate as publisher (sender) or subscriber (receiver)?
— Which data or data areas do you use for direct data exchange?

2. In the converter, define:
How does the subscriber process the data transferred using direct data exchange?

You have now configured slave-to-slave communication.
m)

EtherNet/IP

Configuring communication

EtherNet/IP is realtime Ethernet, and is mainly used in automation technology.

Function description

292

You must set the following parameters to configure the converter communication via EtherNet/
IP:

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Advanced commissioning

Procedure
1. p2030=10

8.3 Drive control

2. The following parameters must match your EtherNet configuration:

— p8921 =IP address

— p8922 = standard gateway

— p8923 = subnet mask
— p8920 = station name
3. p8925=2

4. Select the EtherNet/IP profile:

SINAMICS profile

ODVA AC/DC drive profile

Em Telegrams (Page 273)

p8980 =0 p8980 =1
Select the appropriate telegram | p0922 = 1: The converter communicates using telegram 1. Other
using p0922. telegrams are not possible. However, when required you can ex-

tend telegram 1.
Em Expanding or freely interconnecting telegrams (Page 284)

When required, set the following parameters:

« p8981
.« p8982
« p8983

5. Switch off the converter power supply.

6. Wait until all LEDs on the converter are dark.

7. Switch on the converter power supply again.

You have now configured the converter for communication via EtherNet/IP.

O
Parameter

Number Name Factory setting

p2030 Fieldbus interface protocol selection Dependent on the
0: no protocol converter
10: EtherNet/IP

p8920 PN Name of Station -

p8921 PN IP Address 0

p8922 PN Default Gateway 0

p8923 PN Subnet Mask 0

SINAMICS G120X converter
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Number Name Factory setting
p8925 Activate PN interface configuration 0
0: No function
1: Reserved
2: Activate the configuration and save
3: Delete configuration
r8931 PN IP Address actual -
rg8932 PN Default Gateway actual -
r8933 PN Subnet Mask actual -
p8980 EtherNet/IP profile 0
0: SINAMICS
1: ODVA AC/IDC
p8981 EtherNet/IP ODVA STOP mode 0
0: OFF1
1: OFF2
p8982 EtherNet/IP ODVA speed scaling 128
123:32
124:16
128:1
129:0.5
133:0.03125
p8983 EtherNet/IP ODVA torque scaling 128
Values the same as p8982
More information
EtherNet/IP objects and assemblies of the converter:
EE] Supported objects (Page 294)
8.3.4.2 Supported objects
Overview
Object class Object name Objects re- | ODVA objects | SINAMICS ob-
hex dec quired jects
1 hex Identity object X
4 hex 4 Assembly Object X
6 hex 6 Connection Manager Object X
28 hex 40 Motor Data Object X
29 hex 41 Supervisor Object X
2A hex 42 Drive Object X

294
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Object class Object name Objects re- | ODVA objects | SINAMICS ob-
hex dec quired jects

32C hex 812 Siemens Drive Object X
32D hex 813 Siemens Motor Data Object X
F5 hex 245 TCPIIP Interface Object X

F6 hex 246 Ethernet Link Object » X

300 hex 768 Stack Diagnostic Object X X
302 hex 770 Adapter Diagnostic Object X X
303 hex 771 Explicit Messages Diagnostic Object X X
304 hex 772 Explicit Message Diagnostic List Object X X
401 hex 1025 Parameter object X X

V" These objects are part of the EtherNet/IP system management.

Identity Object, Instance Number: 1 hex

Supported services

Class e Get Attribute all Instance ¢ Get Attribute all
e Get Attribute single e Get Attribute single
¢ Reset

Table 8-21 Class Attribute

No. | Service Type Name
1 get UINT16 Revision
2 get UINT16 Max Instance
get UINT16 Num of Instances

Table 8-22 Instance Attribute

No. | Service Type Name Value/explanation
1 get UINT16 | VendorID 1251
2 get UINT16 | Device Type

- ODVA AC Drive | 02 hex
- Siemens Drive 12 hex

3 get UINT16 | Product code r0964[1]

4 get UINT16 | Revision The versions should match the EDS file

5 get UINT16 | Status See the following table

6 get UINT32 | Serial number bits 0 ... 19: consecutive number;
bits 20 ... 23: Production identifier
bits 24 ... 27: Month of manufacture (0 =Jan, B=Dec)
Bits 28 ... 31: Year of manufacture (0 = 2002)

7 get Short Product name Max. length 32 bytes

String
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Table 8-23  Explanation of No. 5 of the previous table

Byte | Bit Name Description
1 0 Owned 0: Converter is not assigned to any master
1: Converter is assigned to a master
1 Reserved
2 Configured 0: Ethernet/IP basic settings

1: Modified Ethernet/IP settings
For G120, always =1

3 Reserved

4.7 Extended Device
Status

0: Self-test or status not known

1: Firmware update active

2: At least one I/O connection with error

3: No I/O connections

4: Incorrect configuration in the ROM

5: Fatal fault

6: At least one I/O connection is active

7: All /O connections in the quiescent state
8 ... 15: Reserved

2 8...11 Not used
12...15 Reserved

Assembly Object, Instance Number: 4 hex

Supported services
Class e Get Attribute single Instance ¢ Get Attribute single
* Set Attribute single

Table 8-24 Class Attribute

No. | Service Type Name
get UINT16 Revision
get UINT16 Max Instance
3 get UINT16 Num of Instances

Table 8-25 Instance Attribute

No. | Service Type Name Value/explanation
3 set Array of | Assembly 1 byte array
UINT8 Supported ODVA AC/DC assemblies (Page 307)

SINAMICS G120X converter
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Connection Manager Object, Instance Number: 6 hex

Supported services
Class e Get Attribute all
* Get Attribute single

Table 8-26 Class Attribute

8.3 Drive control

Instance ¢ Forward open
* Forward close
* Get Attribute single
e Set Attribute single

No. | Service Type Name
1 get UINT16 Revision
get UINT16 Max Instance
3 get UINT16 Num of Instances

Table 8-27 Instance Attribute

No. | Service Type Name Value/explanation
1 get UINT16 | OpenReqgs Counters
2 get UINT16 | OpenFormat Rejects Counters
3 get UINT16 | OpenResource Rejects Counters
4 get UINT16 | OpenOther Rejects Counters
5 get UINT16 | CloseReqs Counters
6 get UINT16 | CloseFormat Rejects Counters
7 get UINT16 | CloseOther Rejects Counters
8 get UINT16 | ConnTimeouts Counters
Number of bus errors

Motor Data Object, Instance Number 28 hex

Supported services
Class e Get Attribute single

Table 8-28 Class Attribute

Instance ¢ Get Attribute single
* Set Attribute single

No | Serv- Type Name
ice
1 get UINT16 Revision
get UINT16 Max Instance
get UINT16 Num of Instances

SINAMICS G120X converter
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Table 8-29 Instance Attribute

No | Service Type Name Value/explanation

3 | get, set USINT | Motor Type p0300 motor type, see the following table
6 | get,set | UINT16 |Rated Current p0305 rated motor current

7 | get,set | UINT16 |Rated Voltage p0304 rated motor voltage

8 | get,set | UINT32 | Rated Power p0307 rated motor power

9 | get,set | UINT16 | Rated Frequency p0310 rated motor frequency

10 | get,set | UINT16 | Rated Temperature p0605 motor temperature threshold
11 | get, set UINT16 | Max Speed p0322 maximum motor speed

12 | get,set | UINT16 | Pole Count p0314 value of p0314*2

13 | get, set” | UINT32 | Torque Constant p0316 motor torque constant

14 | get,set | UINT32 |Inertia p0341 motor moment of inertia

15 | get,set | UINT16 | Base Speed p0311 motor rated speed

" G115D: Only "get" possible.

Value in p0300 Ethernet/IP motor data object

0 | no motor 0 | Non-standard motor

1| Induction motor Squirrel-cage induction motor

2 | Synchronous motor PM synchronous motor

10 | 1LET induction motor

13| 1LG6 induction motor

17 | TLA7 induction motor

19 | 1LA9 induction motor
100 | 1LET induction motor
104 | 1PH4 induction motor
107 | 1PH7 induction motor
108 | 1PH8 induction motor
200 | 1PH8 synchronous motor

Squirrel-cage induction motor

Squirrel-cage induction motor

Squirrel-cage induction motor

Squirrel-cage induction motor

Squirrel-cage induction motor

PM synchronous motor

Non-standard motor

Switched reluctance motor

Non-standard motor

204 | 1LE4 synchronous motor PM synchronous motor

237 | 1FK7 synchronous motor Non-standard motor
10000 | Motor with DRIVE-CLIQ

10001 | Motor with DRIVE-CLIQ 2nd D

Non-standard motor

O|I0O(O|WIO|VN|O|W|N(N [N |IN([VN|w(N

Non-standard motor

Supervisor Object, Instance Number: 29 hex

Supported services
Class ¢ Get Attribute single Instance ¢ Get Attribute single
* Set Attribute single

SINAMICS G120X converter
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Table 8-30  Class Attribute
No | Serv- Type Name
ice
1 get UINT16 Revision
2 get UINT16 Max Instance
get UINT16 Num of Instances
Table 8-31 Instance Attribute
No | Serv- Type |Name Value/explanation
ice
get, set| Bool |Runi STW.0 operation, clockwise rotation
get, set| Bool | Net Control Internal
0: Local
1: Network
6 get UINT8 | State 0: Vendor Specific
1: Startup
2: Not_Ready
3: Ready
4: Enabled
5: Stopping
6: Fault_Stop
7: Faulted
7 get Bool | Running1 ZSW1:2
1: - (Enabled and Run1) or
- (Stopping and Running1) or
- (Fault_Stop and Running1)
0 = Other state
9 get Bool |Ready ZSW1:0
1: - Ready or
- Enabled or
- Stopping
0 = Other state
10 | get Bool | Fault ZSW1:3 drive fault
11 get Bool | Warning ZSW1:7 alarm active
12 | get,set| Bool |Faultreset STW.7 acknowledge fault
13| get UINT16 | Fault Code r945[0] error code
14 get UINT16 | Warning Code r2122[0] alarm code
15| get Bool | CtlIFromNet Display from Net Control
1: Control from network
0: Local control

Drive Object, Instance Number: 2A hex

Supported services
Get Attribute single

Class

SINAMICS G120X converter
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Table 8-32  Class Attribute
No | Serv- Type Name
ice
1 get UINT16 Revision
get UINT16 Max Instance
get UINT16 Num of Instances
Table 8-33  Instance Attribute
No | Serv- Type Name Value/explanation
ice
3 get Bool At reference r2197.7
1: |n_act|=n_set
0: Otherwise
4 | get, set Bool Net_reference Internal
0: Local
1: Network
6 get UINT8 | Drive_Mode p1300 manufacturer-specific, see following table
7 get INT Speed Actual Main actual value, see speed units
8 | get, set INT Speed Ref Main setpoint, see speed units
9 get INT Current Actual r0027 absolute current actual value, smoothed
10 | get, set INT Current limit p0323 maximum motor current
15 get INT Power Actual r0032 actual active power smoothed
16 get INT Output voltage r0025 output voltage smoothed
17 get INT Output voltage r0072 output voltage
18 | get, set | UINT16 | AccelTime p1120 ramp-function generator ramp-up time
19 | get,set| UINT16 | DecelTime p1121 ramp-function generator, ramp-down time
20 | get,set| UINT16 |Low Speed Lim p1080 minimum speed
21 | get,set| UINT16 |High Speed Lim p1082 maximum speed
22 | get, set SINT Speed Scale p8982 Ethernet/IP ODVA speed scaling
29 get Bool Ref From Net Internal - display of Net_Reference
0: Local
1: Network

Value in p1300

Ethernet/IP motor data object

0 | VIf with linear characteristic

1 | Open loop speed (frequency)

VIf with linear characteristic and FCC

0 | Vendor-specific mode

VIf with parabolic characteristic

VIf with linear characteristic and ECO

N(Hd[(N|—

VIf for parabolic characteristic and ECO

20 | Speed control (without encoder)

2 | Closed-loop speed control

SINAMICS G120X converter
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Siemens Drive Object, Instance Number: 32C hex

Supported services
Class e Get Attribute single Instance

Table 8-34 Class Attribute

8.3 Drive control

* Get Attribute single
* Set Attribute single

No. | Service Type Name
1 get UINT16 Revision
get UINT16 Max Instance
get UINT16 Num of Instances

Table 8-35 Instance Attribute

No. Type Service | Name Value/explanation
2 INT16 get, set | Commissioning state p0010 commissioning parameter filter
3..18 WORD get STW1 STW1 bit-by-bit access:

Attr.3 =STW1.0
Attr.18 = STW1.15

19 WORD get Main setpoint Main setpoint

20...35 | WORD get ZSW1 ZSW1 bit-by-bit access:

Attr.20 =ZSW1.0
Attr.35 =ZSW1.15

36 WORD get Actual Frequency Main actual value (actual frequency)

37 REAL get, set | Ramp Up Time p1120[0] ramp-function generator
ramp-up time

38 REAL get, set | Ramp Down Time p1121[0] ramp-function generator
ramp-down time

39 REAL get, set | Current Limit p0640[0] current limit

40 REAL get, set | Frequency MAX Limit p1082[0] maximum speed

41 REAL get, set | Frequency MIN Limit p1080[0] minimum speed

42 REAL get, set | OFF3 Ramp Down Time | p1135[0] OFF3 ramp-down time

43 UINT32/| get, set |PID Enable p2200[0] technology controller enable

BOOL

44 REAL get, set | PID Filter Time Constant | p2265 technology controller actual val-
ue filter time constant

45 REAL get, set | PID D Gain p2274 technology controller differentia-
tion time constant

46 REAL get, set | PID P Gain p2280 technology controller proportion-
al gain

47 REAL get, set | PID 1 Gain p2285 technology controller integral
time

48 REAL get, set | PID Up Limit p2291 technology controller maximum
limiting

SINAMICS G120X converter
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No. Type Service | Name Value/explanation

49 REAL get, set | PID Down Limit p2292 technology controller minimum
limiting

50 REAL get Speed setpoint r0020 speed setpoint

51 REAL get Output Frequency r0024 output frequency

52 REAL get Output Voltage r0025 output voltage

53 REAL get DC Link Voltage r0026[0] DC-link voltage

54 REAL get Actual Current r0027 current actual value

55 REAL get Actual Torque r0031 torque actual value

56 REAL get Output power r0032 actual active power value

57 REAL get Motor Temperature r0035[0] motor temperature

58 REAL get Power Unit Temperature | r0037[0] power unit temperature

59 REAL get Energy kWh r0039 energy display

60 UINTS8 get CDS Eff (Local Mode) r0050 active command data set

61 WORD get Status Word 2 r0053 status word 2

62 WORD get Control Word 1 r0054 control word 1

63 REAL get Motor Speed (Encoder) | r0061 actual speed value

64 UINT32 get Digital Inputs r0722 digital inputs status

65 UINT32 get Digital Outputs r0747 digital outputs status

66 REAL get Analog Input 1 r0752[0] analog input 1

67 REAL get Analog Input 2 r0752[1] analog input 2

68 REAL get Analog Output 1 r0774[0] analog output 1

69 REAL get Analog Output 2 r0774[1] analog output 2

70 UINT16 get Fault Code 1 r0947[0] fault number 1

71 UINT16 get Fault Code 2 r0947[1] fault number 2

72 UINT16 get Fault Code 3 r0947[2] fault number 3

73 UINT16 get Fault Code 4 r0947[3] fault number 4

74 UINT16 get Fault Code 5 r0947[4] fault number5

75 UINT16 get Fault Code 6 r0947(5] fault number 6

76 UINT16 get Fault Code 7 r0947[6] fault number 7

77 UINT16 get Fault Code 8 r0947[7] fault number 8

78 REAL get Pulse Frequency r1801 pulse frequency

79 UINT16 get Alarm Code 1 r2110[0] alarm number 1

80 UINT16 get Alarm Code 2 r2110[1] alarm number 2

81 UINT16 get Alarm Code 3 r2110[{2] alarm number 3

82 UINT16 get Alarm Code 4 r2110[3] alarm number 4

83 REAL get PID setpoint Output r2260 technology controller setpoint af-
ter the ramp-function generator

84 REAL get PID Feedback r2266 technology controlleractual value
after the filter

85 REAL get PID Output r2294 technology controller output sig-
nal
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Siemens Motor Data Object, Instance Number: 32D hex

Supported services

Class * Get Attribute single Instance ¢ Get Attribute single
* Set Attribute single
Table 8-36  Class Attribute
No. | Service Type Name
1 get UINT16 Revision
get UINT16 Max Instance
get UINT16 Num of Instances
Table 8-37  Instance Attribute
No. | Service Type Name Value/explanation
2 get, set UINT16 | Commissioning p0010
state
3 get INT16 Motor Type p0300
6 get, set REAL Rated Current p0305
7 get, set REAL Rated Voltage p0304
8 get, set REAL Rated Power p0307
9 get, set REAL Rated Frequency |p0310
10 | get, set REAL Rated Tempera- p0605
ture
11 get, set REAL Max Speed p0322
12 | get, set UINT16 | Pole pair number | p0314
13 get, set REAL Torque Constant | p0316
14 | get, set REAL Inertia p0341
15 | get, set REAL Base Speed p0311
19 | get, set REAL Cos Phi p0308

TCP/IP Interface Object, Instance Number: F5 hex

Supported services

Class

SINAMICS G120X converter

Get Attribute all Instance ¢ Get Attribute all
Get Attribute single e Get Attribute single

* Set Attribute single
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Table 8-38 Class Attribute

No. | Service Type Name
get UINT16 Revision
get UINT16 Max Instance
get UINT16 Num of Instances

Table 8-39 Instance Attribute

No. | Service Type Name Value/explanation
1 get UINT32 | Status Fixed value: 1 hex
1: Configuration acknowledged, by DHCP or saved
values
2 get UINT32 | Configuration Ca- | Fixed value: 94 hex

pability 4 hex: DHCP supported

10 hex: Configuration can be adjusted
80 hex: ACD-capable

3 get, set UINT32 | Configuration 1 hex: Saved values
Control 3 hex: DHCP
4 get UINT16 | Path Size (in Fixed value: 2 hex
WORDs)
UINT8 Path 20 hex,
F6 hex,
24 hex,

05 hex, where 5 hex is the number of instances of
F6 hex (four physical ports plus one internal port).

5 get, set STRING

Interface Configu- | r61000 Name of Station

UINT32 | ration r61001 IP address
6 get, set UINT16 | Host Name Host Name Length
STRING
10 | get, set UINT8 | Select ACD local OM flash:
0: Disabled,
1: Enabled
11 get, set UINT8 Last Conflict De- | local OM flash ACD Activity
UINTS | tected local OM flash Remote MAC
UINT8 local OM flash ARP PDU
Link Object, Instance Number: F6 hex
Supported services
Class ¢ Get Attribute all Instance ¢ Get Attribute all
e Get Attribute single * Get Attribute single
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* Set Attribute single
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Table 8-40  Class Attribute

No. | Service Type Name
1 get UINT16 Revision
get UINT16 Max Instance
get UINT16 Num of Instances

Table 8-41 Instance Attribute

No. Service Type Name Value/explanation
1 get UINT32 Interface Speed 0:  link down
10: 10 Mbps
100: 100 Mbps
2 get Interface Flags Bit 1: Link-Status
Bit 2: Duplex Mode (0: Half duplex, 1 duplex)
Bit 3 ... 5: Automatic state identification
Bit 6: Reset required
Bit 7: Local hardware fault (0 = ok)
3 get ARRAY Physical Address r8935 Ethernet MAC address
get_and_cl Struct of Interface Counters Optional; required if the Media Counters attribute is implemen-
ear ted
UINT32 In Octets Received octets
UINT32 In Ucast Packets Received Unicast packets
UINT32 In NUcast Packets Received non-Unicast packets
UINT32 In Discards Incoming packets, not processed
UINT32 In Errors Incoming packets with errors
UINT32 In Unknown Protos Incoming packets with unknown protocol
UINT32 Out Octets Sent octets
UINT32 Out Ucast Packets Sent Unicast packets
UINT32 Out NUcast packets Sent non-Unicast packets
UINT32 Out Discards Outgoing packets, not processed
UINT32 Out Errors Outgoing packets, with errors

SINAMICS G120X converter
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No. Service Type Name Value/explanation
5 get_and_cl | Struct of Media Counters Media-specific counters
ear UINT32 Alignment Errors Structure received, which does not match the number of octets
UINT32 FCS Errors Structure received, which does not pass the FCS check
UINT32 Single Collisions Structure successfully transmitted, precisely one collision
UINT32 Multiple Collisions Structure successfully transmitted, multiple collisions
UINT32 SQE Test Errors Number of SQE errors
UINT32 Deferred Transmis- First transmission attempt delayed
sions
UINT32 Late Collisions Number of collisions that occurred delayed by 512 bit timers to
the request
UINT32 Excessive Collisions Transmission unsuccessful. Reason: Intensive collision
UINT32 MAC Transmit Errors | Transmission unsuccessful. Reason: An internal MAC sublayer
receiving error
UINT32 Carrier Sense Errors Times that the carrier sense condition was lost or never asserted
when attempting to transmit a frame
UINT32 Frame Too Long Structure too large
UINT32 MAC Receive Errors Transmit unsuccessful. Reason: An internal MAC sublayer receiv-
ing error
6 get, set | Struct of Interface Control -
UINT16 Control Bits -
UINT16 Forced Interface -
Speed
10 get String Interface_Label Interface-Label

Parameter Object,

306

Instance Number: 401 hex

Supported services

Class e Get Attribute all Instance e+ Get Attribute all
e Set Attribute single
Table 8-42  Class Attribute
No. | Service Type Name
get UINT16 Revision
get UINT16 Max Instance
3 get UINT16 Num of Instances

Cyclic communication is established via parameter object 401.

SINAMICS G120X converter
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Example: Read parameter 2050[10] (connector output to interconnect the PZD received

from the fieldbus controller)

Get Attribute single function with the following values:

e Class =401 hex

* Instance = 2050 = 802 hex corresponds to the parameter number

* Attribute = 10 = A hex corresponds to index 10

Example: Parameter 1520[0] writing (upper torque limit)

Set Attribute single function with the following values:

* C(lass =401 hex

* Instance = 1520 = 5F0 hex corresponds to the parameter number
¢ Attribute = 0 = 0 hex corresponds to index 0

e Data =500.0 (value)

Supported ODVA AC/DC assemblies

Overview
Number required/ Type Name
hex dec optional
14 hex 20 Required Sending Basic Speed Control Output
46 hex 70 Required Receiving Basic Speed Control Input

Assembly Basic Speed Control, Instance Number: 20, type: Output

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Fault RUN
Reset Forward
1
2 Speed Reference (Low Byte)
Speed Reference (High Byte)
Assembly Basic Speed Control, Instance Number: 70, type: Input
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Running Faulted
Forward

Speed Actual (Low Byte)

Speed Actual (High Byte)

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF

307



Advanced commissioning

8.3 Drive control

8.34.3 Create generic /0 module

Overview

For certain controllers, or if you wish to use the SINAMICS profile, you cannot use the EDS file
provided by Siemens. In these cases, you must create a generic /0 module in the control system
for the cyclic communication.

Function description

Procedure
1. In your control, create a generic device with Ethernet/IP functionality.

2. In the control, enter the lengths for the process data for cyclic communication in the new
device which you set in the converter:
r2067[0] (input), r2067[1] (output), e.g.: Standard telegram 2/2
4 ms is supported as the minimum value for RPI (Requested Packet Interval).

3. Inthe converter, set the same values for IP address, subnet mask, default gateway and name
of the station as in the control.
Configuring communication (Page 292)

You have created a generic I/O module for cyclic communication with the converter.
m)

Further information

You can find a detailed description of how to create a generic I/O module on the Internet:
Application example (http://support.automation.siemens.com/WW/view/en/82843076)

SINAMICS G120X converter
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8.3.4.4 The converter as Ethernet node

Integrating a converter into an Ethernet network (assigning an IP address)

Procedure
1. Set p8924 (PN DHCP mode) =2 or 3
- p8924=2
The DHCP server assigns the IP address based on the MAC address of the converter
- p8924=3

The DHCP server assigns the IP address based on the device name of the converter

2. Save the settings with p8925 = 2. The next time that the converter switches on, it retrieves
the IP address. After this, you can address the converter as an Ethernet node.

Note
Immediate switchover without restart
The switchover to DHCP is performed immediately and without a restart if the change is

carried out with the EtherNet/IP command "Set Attribute Single" (class F5 hex, attribute 3).
The following options are available:

¢ Via an EtherNet/IP controller
* Via an EtherNet/IP commissioning tool

You have now integrated the converter into Ethernet
Displays
r8930: Device name of the converter

r8934: Operating mode, PN or DHCP
r8935: MAC address

Additional options of integrating converters into Ethernet

You also have the option of integrating the converter into Ethernet using Proneta or STEP 7, for
example.

Here is the example of the "Edit Ethernet station" screen form from Step 7, which you can use to
make the required settings.

SINAMICS G120X converter
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Ethernet-Teilnehmer bearbeiten

r— Ethemet T eilnehmer

MAC-Adresse:

Online emeichbare Teilnehmer

|| Durchzuchen... |

— IP-K.onfiguration einstellen

% IP-Parameter venwenden

|P-Adresse:

Subretzrmaske:

MNetziibergang

I % Keinen Router venwenden

I " Router verwenden
Adresse; I

" IP-Adresse von einem DHCP-Server beziehen

—identifiziert dber

% ClientD © MACAdesse

. Gerdtername

ClientiD: |

|IP-Kanfiguration sLweisen I

— Geratename vergeben

Gerdtename:

Mame zuweizen |

— Riicksetzen auf "Werkseinstellungen

Zuriicksetzen |

Schlifen |

Hilfe |

Function diagrams for PROFINET, PROFIBUS and EtherNet/IP

The following fieldbuses are described in common function diagrams:

8.3.5

8.3.5.1 Overview
e PROFINET
¢ PROFIBUS
e EtherNet/IP
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Function diagram 2401 - Overview

8.3.5.2
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Function diagram 2410 - Addresses and diagnostics

8.3.5.3
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Function diagram 2420 - Telegrams and process data

8.3.5.4
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Figure 8-21
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Function diagram 2468 - Receive telegram free interconnection

8.3.5.13
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Function diagram 2472 - Status word free interconnection
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Function diagram 2473 - Control word and status word interconnection
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8.3.6 Modbus RTU

8.3.6.1 Activating communication via fieldbus

Function description

326

Procedure
Proceed as follows to activate communication via Modbus RTU:
1. Start quick commissioning.

2. Inthe first steps of the quick commissioning, confirm all of the values that have already been
set.

3. Select one of the following default settings:
- 51:"Modbus RTU control"
— 52:"Modbus RTU control local/remote”
EE] Overview (Page 133)

4. In the next steps of the quick commissioning, confirm all additional values that have already
been set.

5. Exit quick commissioning.

You have activated communication via Modbus RTU.
O

ON/OFF commands via Modbus RTU

Selecting the macros 51 and 52 has the following effect:

* Only the ONJOFF2 command is possible via the terminal strip.
¢ The higher-level controller cannot turn the motor on or off.

To turn the motor on and off via the higher-level controller, you need to manually interconnect
the ON/OFF1 and OFF2 commands with the PROFIdrive control word:

* Set p0840[0] =r2090.0
* Set p0844[0] =r2090.1

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF
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8.3.6.2 Setting the address

Function description

Procedure

1.

Using parameter p2021, set the address using an operator panel or SINAMICS G120 Smart
Access.
Permissible addresses: O ... 31.

Switch off the converter power supply.

3. Wait until all LEDs on the converter are dark.

Switch on the converter power supply again.
Your settings become active after switching on.

You have set the bus address.

)
Parameters
Parameter Description Factory setting
p2021 Fieldbus interface address 0
8.3.6.3 Parameters for setting communication via Modbus RTU

General settings

Fieldbus protocol selection p2030 =2 (Modbus RTU)

Baud rate p2020 =7, 19200 bit/s
Setting range: 4800 bit/s ... 187500 bit/s

Parity

In the factory, the converter is set for controllers with "parity even". You can adapt the parity at
your controller using p2031:

SINAMICS G120X converter

p2031 =0: No parity, 1 stop bit or 2 stop bits
p2031 = 1: Odd parity, 1 stop bit

p2031 = 2: Even parity, 1 stop bit

p2031 = 3: No parity, 1 stop bit

Operating Instructions, 06/2021, FW V1.04, A5E447512098 AF 327
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Modbus timing p2024[0 ... 2]

* p2024[0]: Maximum slave telegram processing time:
The time after which the slave must have sent a response to the master. 0 ms ... 10000 ms,
factory setting = 6000 ms.

* p2024[1]: Character delay time:
Character delay time: Maximum permissible time between the individual characters in the
Modbus frame. (Modbus standard processing time for 1.5 bytes).

* p2024 [2]: Inter-telegram delay:
maximum permissible time between Modbus telegrams. (Modbus standard processing time
for 3.5 bytes).

Values for p2024 [1] and p2024 [2]

Table 8-43 Baud rates, transmission times, and delays (Page 331).
Fieldbus monitoring time p2040 = 1000 ms
Setting range: 0 ms ... 1999999 ms

The more slaves that are connected in the network, the longer the fieldbus monitoring time must
be.

If process data is not transferred within one cycle of the fieldbus monitoring time, then the
converter shuts down with fault F01910.

p2040 = 0 = bus monitoring deactivated.

Fieldbus error statistics r2029

Displaying receive errors at the fieldbus interface

Interconnecting analog outputs

328

If you set communication via Modbus (p2030 = 2), then the analog outputs of the converter are
internally interconnected with the fieldbus analog outputs:

« p0771[0] = 791[0]
e p0771[1] =791[1].

The values for p0791[0] and p0791[1] are written via registers 40523 and 40524.
Interconnections between parameter p0791 and other sources are rejected.

This means that the control outputs system-specific values via the analog outputs of the
converter.

However, if you still wish to display a converter-specific value, you must adapt the appropriate
wiring.

Example

¢ AO 0 should display the value written via the control with register 40523. In this particular
case, no other settings are required in the converter.

* AO 1 should display the smoothed actual current value. To do this, you must set
p0771[1] = 27 (r0027 smoothed actual current value).
In this case, a write access via register 40524 to p0791[1] results in a fault message in the
control.

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Advanced commissioning

8.3 Drive control

Note
Reset to the factory setting for Modbus

If you have set communication via Modbus (p2030 = 2), when restoring the factory settings, the
analog outputs are again interconnected with p0771[0] = 791[0] and p0771[1] = 791[1].

SINAMICS G120X converter
Operating Instructions, 06/2021, FW V1.04, A5E447512098 AF 329
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8.3.6.4

Description

330

Modbus RTU telegram

For Modbus, there is precisely one master and up to 247 slaves. The master always starts the
communication. Slaves send data when requested to do so by the master. Slave-to-slave
communication is not possible. The converter always operates as slave.

The following figure shows the structure of a Modbus RTU telegram.

Start

Applikation Data Unit /
delay Modbus frame frame

delay

Modbus RTU telegram

Applikation Data Unit /
Modbus frame

Protocol Data Unit (PDU)

slave Function Data CRC
Code
2 byte LI )
2 3.5 byte 1 byte | 1 byte 0 ... 252 bytes -
CRC low|CRC high| =  »

23.5byte |~ 1byte " 1byte |+~

N

1 byte |~"| 1byte |+

N

1 byte [+

1 byte

t, = character delay time

Figure 8-34  Modbus with delay times

The data area of the telegram is structured according to the mapping tables.

SINAMICS G120X converter

Operating Instructions, 06/2021, FW V1.04, A5E44751209B AF



Advanced commissioning

8.3 Drive control

8.3.6.5 Baud rates and mapping tables

Permissible baud rates and telegram delay
The Modbus RTU telegram requires pauses for the following situations:
» for the start identifier
» for separating the individual frames
» for the end identifier
Minimum duration: Processing time for 3.5 bytes (can be set via p2024[2]).

A character delay time is also permitted between the individual bytes of a frame. Maximum
duration: Processing time for 1.5 bytes (can be set via p2024[1]).

Table 8-43  Baud rates, transmission times, and delays

Baud rate in bit/s (p2020) | Transmission time per | Minimum pause be- | Maximum pause be-
character (11 bits) tween two telegrams | tween two bytes

(p2024[2]) (p2024[1])

4800 2.292 ms >8.021 ms <3.438 ms

9600 1.146 ms =4.010 ms <1.719 ms

19200 (factory setting) 0.573 ms =1.75ms <0.859 ms

38400 0.286 ms >1.75ms <0.75ms

57600 0.191 ms >1.75ms =0.556 ms

76800 0.143 ms >1.75ms <0.417 ms

93750 0.117 ms >1.75ms =0.341 ms

115200 0.095 ms >1.75ms <0.278 ms

187500 0.059 ms =1.75ms <0.171ms

Note

The factory setting for p2024[1] and p2024[2] is 0. The converter defines the particular values
depending on the protocol selection (p2030) or the baud rate.

Modbus register

The converter supports the subsequently listed registers. Error "Exception Code" is output if an
attempt is made to access other registers.

Note
Read and write access to converter data

R: read via FCO3; W: write via FCO6; R/W: read via FCO3 or write via FCO6
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Table 8-44  Assigning the Modbus registers to the process data

Regis- | Description Access | Scaling | Data/parameter
ter

40100 | Control word RIW 1 Process data 1
40101 | Main setpoint RIW 1 Process data 2
40110 | Status word R 1 Process data 1
40111 | Main actual value R 1 Process data 2
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8.3.6.6 Mapping tables - converter data

Table 8-45  Assigning the Modbus registers to the parameters - inputs and outputs

Regis- | Description Ac- Unit | Scaling ON/OFF text/ Data / parameter

ter cess value range

Digital outputs

40200 |DOO RIW - 1 HIGH LOW | p0730,r747.0, p748.0
40201 DO 1 RIW - 1 HIGH LOW | p0731,r747.1, p748.1
40202 | DO 2 RIW - 1 HIGH LOW | p0732,r747.2, p748.2
40203 |DO3 RIW - 1 HIGH LOW | p0733,r747.3, p748.3
Analog outputs

40220 |AOO R % 100 -100.0... 100.0 |r0774.0

40221 |AO1 R % 100 -100.0...100.0 |r0774.1

40523 |AOO RIW % 100 |-199.99...199.99 | p0791.0

40524 |AO1 RIW % 100 [-199.99...199.99 | p0791.1

Digital inputs

40240 |DIO R - 1 HIGH LOW | r0722.0

40241 DI R - 1 HIGH LOW |r0722.1

40242 |DI2 R - 1 HIGH LOW | r0722.2

40243 |DI3 R - 1 HIGH LOW | r0722.3

40244 |Dl4 R - 1 HIGH LOW |r0722.4

40245 |DI5 R - 1 HIGH LOW |r0722.5

Analog inputs

40260 |AIO R % 100 -300.0...300.0 | r0755[0]

40261 |Al1 R % 100 -300.0...300.0 |r0755[1]
Table 8-46  Assigning the Modbus registers to the parameters - converter data

Regis- | Description Ac- Unit | Scaling ON/OFF text/ Data / parameter

ter cess value range

40300 | Powerstack number R - 1 0...32767 r0200

40301 Converter firmware R - 1 e.g. 470 r0018 /10000

40320 | Rated power R kW 100 0...327.67 r0206

40321 | Current limit RIW A 10 10.0 ... 400.0 p0640

40322 | Ramp-up time RIW S 100 0.00... 650.0 p1120

40323 | Ramp-down time RIW S 100 0.00 ... 650.0 p1121

40324 | Reference speed RIW RPM 1 6...32767 p2000

Converter diagnostics

40340 | Speed setpoint R RPM 1 -16250 ... 16250 |r0020

40341 | Actual speed value R RPM 1 -16250 ... 16250 |r0022

40342 | Output frequency R Hz 100 -327.68 ... 327.67 | r0024

40343 | Output voltage R \ 1 0...32767 r0025

40344 | DC-link voltage R \Y 1 0...32767 r0026
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Regis- | Description Ac- Unit | Scaling ON/OFF text/ Data / parameter
ter cess value range

40345 | Current actual value R A 100 0..163.83 r0027

40346 | Actual torque value R Nm 100 |-325.00...325.00 | r0031

40347 | Actual active power R kw 100 0...327.67 r0032

40348 | Energy consumption R kWh 1 0...32767 r0039

40349 | Control priority R -- 1 HAND AUTO | r0807

Table 8-47  Assigning the Modbus registers to the parameters - fault diagnostics

Regis- | Description Ac- Unit | Scaling ON/OFF text/ Data / parameter
ter cess value range

40400 | Failure number, index 0 R -- 1 0...32767 r0947 [0]
40401 Failure number, index 1 R - 1 0...32767 r0947 [1]
40402 | Failure number, index 2 R -- 1 0...32767 r0947 [2]
40403 | Fault number, index 3 R -- 1 0...32767 r0947 [3]
40404 | Fault number, index 4 R -- 1 0...32767 r0947 [4]
40405 | Fault number, index 5 R - 1 0..32767 r0947 [5]
40406 | Fault number, index 6 R - 1 0...32767 r0947 [6]
40407 | Fault number, index 7 R -- 1 0...32767 r0947 [7]
40408 | Alarm number R -- 1 0...32767 r2110 [0]
40409 | Actual alarm code R - 1 0...32767 r2132
40499 PRM ERROR code R -- 1 0...255 -

Table 8-48  Assigning the Modbus registers to the parameters - technology controller

Regis- | Description Ac- Unit | Scaling ON/OFF text/ Data / parameter
ter cess value range
40500 | Technology controller enable RIW - 1 0..1 p2200, r2349.0
40501 | Technology controller MOP RIW % 100 -200.0 ... 200.0 | p2240
Technology controller adjustment
40510 | Time constant for actual-value filters of RIW - 100 0.00 ... 60.0 p2265
the technology controller
40511 | Scaling factor for actual value of the RIW % 100 0.00...500.00 |p2269
technology controller
40512 | Proportional amplification of the tech- RIW - 1000 0.000 ... 65.000 |p2280
nology controller
40513 | Integral time of the technology control- | R/W S 1 0...60 p2285
ler
40514 | Time constant D-component of the tech- | R/W - 1 0...60 p2274
nology controller
40515 | Max. limit of technology controller RIW % 100 -200.0 ... 200.0 | p2291
40516 | Min. limit technology controller RIW % 100 -200.0 ... 200.0 | p2292
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Table 8-49  Assigning the Modbus registers to the parameters - PID diagnostics
Regis- | Description Ac- Unit | Scaling ON/OFF text/ Data / parameter
ter cess value range
40520 | Effective setpoint acc. to internal tech- R % 100 -100.0 ... 100.0 | r2250
nology controller MOP ramp-function
generator
40521 | Actual value of technology controller af- R % 100 -100.0... 100.0 |r2266
ter filter
40522 | Output signal technology controller R % 100 -100.0 ... 100.0 | r2294
Table 8-50  Modbus registers for communication via DS47
Regis- | Description Ac- Unit Scaling Data / parameter
ter cess
40601 DS47 Control RIW - - -
40602 | DS47 header RIW - - -
40603 | DS47 data 1 RIW - - --
40722 | DS47 data 120 RIW -- -- --
Table 8-51 Modbus registers for multi-pump control
Register | Lastreg- | Description Ac- Unit Scaling ON/OFF text/value | Data/parameter
ister cess range
40800 Status word R -- 1 0...65535 p29529
40801 Motor index speed control R - 1 0..3 p29538
40802 Status word, service mode R - 1 0... 65535 p29544
40804 40805 Motor 1 operating hours RIW h 10 0...429496729.5 p29530[0]
40806 | 40807 Motor 2 operating hours RIW h 10 0...429496729.5 p29530[1]
40808 | 40809 Motor 3 operating hours RIW h 10 0...429496729.5 p29530[2]
40810 | 40811 Motor 4 operating hours RIW h 10 0...429496729.5 p29530[3]
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8.3.6.7

336

Acyclic communication via Modbus RTU

Acyclic communication or general parameter access is realized using the Modbus registers
40601 ... 40722.

Acyclic communication is controlled using 40601. 40602 contains the function code (always =
47 = 2F hex) and the number of the following user data. User data are contained in registers
40603 ... 40722.

Overview of acyclic communication

Value in the register Explanation
40601 40602 40603 ... 40722
0 47 Write values for acyclic access
1 47 Request Request data Activate acyclic access
length
[bytes]
2 47 Response Response data Response for a successful request
length
[bytes]
2 47 0 Error code Response for an erronous request

Error codes

1 hex:
2 hex:
3 hex:
4 hex:
5 hex:

Invalid Length (invalid length)
Invalid State (in the current converter state, this action is not permitted)
Invalid function code (FC = 2F hex)
Response not ready (the response has still not been issued)
Internal Error (general system error)

Incorrect access operations to parameters via data set47 are logged in registers 40603 ... 40722.
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8.3.6.8 Write and read access using function codes

Basic structure of read and write access using function codes

Slave Protocol Data Unit (PDU) CRC
ID FC Data low high
1 Byte | 1 Byte 0 ... 252 Bytes 2 Byte

Function codes used

For data exchange between the master and slave, predefined function codes are used for

communication via Modbus.

The converter uses the following Modbus function codes:

e FCO03: Holding register to read data from the converter

e FCO06: Write single register to write to individual register

e FC 16: Write to multiple registers to write to several registers

Structure of a read request via Modbus function code 03 (FC 03)

Any valid register address is permitted as the start address.

8.3 Drive control

Via FC 03, the control can address more than one register with one request. The number of
addressed registers is contained in bytes 4 and 5 of the read request.

Table 8-52  Structure of a read request via slave number 17, example

Value Byte Description

11 h 0 Slave address

03 h 1 Function code

00 h 2 Register start address "High" (register 40110)

6D h 3 Register start address "Low"

00 h 4 Number of registers "High" (2 registers: 40110; 40111)
02 h 5 number of registers "Low"

xx h 6 CRC "Low"

xx h 7 CRC "High"
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The response returns the corresponding data set:

Table 8-53  Slave response to the read request, example
Value Byte Description

11 h 0 Slave address

03 h 1 Function code

04 h 2 Number of bytes (4 bytes are returned)
11 h 3 Data first register "High"
22 h 4 Data first register "Low"
33 h 5 Data second register "High"
44 h 6 Data second register "Low"
XX h 7 CRC "Low"

xx h 8 CRC "High"

Table 8-54  Invalid read request

Read request

Converter response

Invalid register address Exception code 02 (invalid data address)
Read a write-only register Telegram in which all values are set to 0.
Read a reserved register

Controller addresses more than 125 registers Exception code 03 (invalid data value)
The start address and the number of registers of an Exception code 02 (invalid data address)

address are located outside of a defined register block

Structure of a write request via Modbus function code 06 (FC 06)

Start address is the holding register address.

Via FC 06, with one request, only precisely one register can be addressed. The value, which is
written to the addressed register, is contained in bytes 4 and 5 of the write request.

Table 8-55  Structure of a write request for slave number 17, example

Value Byte | Description

11 h 0 Slave address

06 h 1 Function code

00 h 2 Register start address "High" (write register 40100)
63 h 3 Register start address "Low"

55 h 4 Register data "High"

66 h 5 Register data "Low"

xxX h 6 CRC "Low"

xx h 7 CRC "High"

338
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The response returns register address (bytes 2 and 3) and the value (bytes 4 and 5), which the
higher-level control had written to the register.

Table 8-56  Slave response to the write request

Value Byte | Description

11 h 0 Slave address

06 h 1 Function code

00 h 2 Register start address "High"
63 h 3 Register start address "Low"
55 h 4 Register data "High"

66 h 5 Register data "Low"

xx h 6 CRC "Low"

xx h 7 CRC "High"

Table 8-57  Invalid write request

Write request Converter response

Incorrect address (a holding register address does not exist) Exception Code 02 - invalid data ad-
dress

Write to a "read-only" register Exception Code 04 - device failure

Write to a reserved register

For Exception Code 4, via the holding register 40499, you can read out the internal drive error
code, which has occurred for the last parameter access via the holding register.

8.3.6.9 Reading and writing parameters acyclically via FC 16

Via FC 16, with one request, up to 122 registers can be written to directly one after the other,
while for Write Single Register (FC 06) you must individually write the header data for each
register.

Header

In addition to the slave address, enter the transfer type, the start address and the number of the
following registers in the header.

User data

You control the access in the user data via register 40601.

In register 40602, you define the acyclic access as well as the length of the request data.

Register 40603 contains the request reference - it is defined by the user - and the access type -
reading or writing.

Register 40604 contains the number of the drive object (always 1) and the number of
parameters that are read or written.

Register 40605 contains the attribute that you use to control whether you read out the
parameter value or the parameter attribute. In the number of elements you specify how many
indices are read.
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Example: r0002 read acyclically

Table 8-58  Write parameter request: Reading the parameter value of r0002 from slave number 17
Value Byte Description

11 h 0 Slave address

10 h 1 Function code (write multiple)
0258 h 2,3 Register start address
0007 h 4,5 Number of registers to be read (40601 .. 40607)

OE h 6 Number of data bytes (7 registers, each 2 bytes = 14 bytes)
0001 h 7,8 40601: DS47 Control = 1 (activate request)
2F0A h 9,10 40602: Function 2F h (47), request length 10 bytes (0A h)
8001 h 11,12 |40603: Request reference = 80 h, request identifier = 1 h
0101 h 13,14 40604: DO-Id = 1, number of parameters = 1
1001 h 15,16 40605: Attribute, number of elements = 1
0002 h 17,18 40606: Parameter number = 2
0000 h 19,20 |[40607: Subindex = 0

xx h 21 CRC "Low"

xx h |22 CRC "High"
Table 8-59  Start parameter request: Reading the parameter value of r0002 from slave number 17
Value Byte Description

11 h 0 Slave address

03 h 1 Function code (read)
0258 h 2,3 Register start address
0007 h 4,5 Number of registers to be read (40601 .. 40607)
0010 h 6,7 Number of registers

xx h |8 CRC "Low"

xx h 9 CRC "High"
Table 8-60  Response for successful read operation
Value Byte Description

11 h 0 Slave address

03 h 1 Function code (read)

20 h 2 Number of following data bytes (20 h: 32 bytes corresponds to 16 registers)
0002 h 3,4 40601: DS47 Control = 2 (the request was executed)
2F08 h 5,6 40602: Function code 2F h (47), response lengths 8 bytes
8001 h 7,8 40603: Request reference mirrored = 80 h,

response identifier = 1 (request parameter)

0101 h 9,10 40604: DO-ID = 1, number of parameters =1
0301 h 11,12 40605: Format, number of elements = 1
001F h 13,14 40606: Parameter value = 1F h (31)

xx h 15 CRC "Low"

xx h 16 CRC "High"
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Table 8-61 Response for unsuccessful read operation - read request still not completed
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Value Byte Description
11 h 0 Slave address
03 h 1 Function code (read)
20 h 2 Number of following data bytes (20 h: 32 bytes corresponds to 16 registers)
0001 h 3,4 40601: Check value 1 = request is processed
2F00 h 5,6 40602: Function 2F h(47), response length 0 (fault)
0004 h 7,8 40603: Error code: 0004 Response Not Ready (response has still not been
issued)
xx h 9 CRC "Low"
xx h |10 CRC "High"

Example: Set p1121 =12.15

Table 8-62  Write parameter request: Writing the parameter value of p1121 from slave number 17

Value Byte Description
11 h 0 Slave address
10 h 1 Function code (write multiple)
0258 h 2,3 Register start address
000A h 4,5 Number of registers to be written to (40601 .. 40610)
14 h 6 Number of data bytes (10 registers, each 2 bytes = 20 bytes)
0001 h 7,8 40601: C1 (activate request)
2F10 h 9,10 40602: Function 2F h (47), request length 16 bytes (10 h)
8002 h 11,12 |40603: Request reference = 80 h, request identifier = 2 h (write)
0101 h 13,14 40604: DO-Id = 1, number of parameters = 1
1001 h 15,16 40605: Attribute, number of elements = 1
0461 h 17,18 40606: Parameter number = 1121
0000 h 19,20 |40607: Subindex = 0
0801 h 21,22 40608: Format + number of values
4142 h 23,24 40609: Parameter value 12,15
6666 h 25,26 40610: Parameter value
xXx h 27 CRC "Low"
xx h 28 CRC "High"

Table 8-63  Start parameter request: Writing the parameter value of p1121 from slave number 17

Value Byte Description
11 h 0 Slave address
06 h 1 Function code (write)
0258 h 2,3 Register start address
0007 h 4,5 Number of registers to be written to (40601 .. 40610)
0010 h 6,7 Number of registers
xx h 8 CRC "Low"
xx h 9 CRC "High"
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Table 8-64  Response for successful write operation

Value Byte Description

11 h 0 Slave address

06 h 1 Function code (write)

20 h 2 Number of following data bytes (20 h: 32 bytes corresponds to 16 registers)
0002 h 3,4 40601: DS47 Control = 2 (request was executed)
2F04 h 5,6 40602: Function code 2F h (47), response length 4 bytes
8002 h 7,8 40603: Request reference mirrored = 80 h,

response identifier = 2 (change parameter)

0101 h 9,10 40604: DO-ID = 1, number of parameters = 1

xx h 11 CRC "Low"

xx h |12 CRC "High"

Table 8-65  Response for unsuccessful write operation - write request still not completed

Value Byte Description
11 h 0 Slave address
06 h 1 Function code (write)
20 h 2 Number of following data bytes (20 h: 32 bytes corresponds to 16 registers)
0001 h 3,4 40601: DS47 Control = 1 (request is processed)
2F00 h 5,6 40602: Function 2F h(47), response length 0 (fault)
0004 h 7,8 40603: Error code: 0004 Response Not Ready (response has still not been
issued)
xx h 9 CRC "Low"
xx h 10 CRC "High"
8.3.6.10 Communication procedure

Procedure for communication in a normal case

Normally, the master sends a telegram to a slave (address range 1 ... 247). The slave sends a
response telegram to the master. This response telegram mirrors the function code; the slave
enters its own address in the telegram and so the slave identifies itself with the master.

The slave only processes orders and telegrams which are directly addressed to it.

Communication error

If the slave detects a communication error on receipt (parity, CRC), it does not send a response
to the master, since this can lead to "setpoint timeout".
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Logical error

If the slave detects a logical error within a request, it responds to the master with an "exception
response”. In the response, the slave sets the highest bit in the function code to 1. If the slave
receives, for example, an unsupported function code from the master, the slave responds with
an "exception response” with code 01 (lllegal function code).

Table 8-66  Overview of exception codes

Exception | Modbus name Remark

code

01 Illegal function code An unknown (unsupported) function code was sent to the
slave.

02 lllegal Data Address An invalid address was requested.

03 Illegal data value An invalid data value was detected.

04 Server failure Slave has terminated during processing.

Maximum processing time, p2024[0]

The slave-response time is the time in which the Modbus master expects a response to a request.
Set the same slave-response time (p2024 [0] in the converter) in the master and slave.

Process data monitoring time (setpoint timeout), p2040

"Setpoint timeout” (F1910) is issued by the Modbus if p2040 is set to a value > 0 ms and no
process data is requested within this time period.

The "Setpoint timeout" only applies for access to process data (40100, 40101, 40110, 40111).
The "Setpoint timeout" is not generated for parameter data (40200 ... 40522).

Note

Adjust the time (factory setting = 100 ms) depending on the number of slaves and the baud rate
set on the bus.

8.3.6.11 Application example
An application example for MODBUS RTU is provided on the Internet:

@ Communication via the MODBUS interface (https://
support.industry.siemens.com/cs/ww/en/view/35928944)
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8.3.7 uss

8.3.7.1 Activating communication via fieldbus

Function description

344

Procedure
Proceed as follows to activate communication via USS:
1. Start quick commissioning.

2. Inthe first steps of the quick commissioning, confirm all of the values that have already been
set.

3. Select one of the following default settings:
— 54:"USS control”
— 55:"USS control locallremote”
EE] Overview (Page 133)

4. In the next steps of the quick commissioning, confirm all additional values that have already
been set.

5. Exit quick commissioning.

You have activated communication via USS.
O

ON/OFF commands via USS

Selecting the macros 54 and 55 has the following effect:

* Only the ONJOFF2 command is possible via the terminal strip.
¢ The higher-level controller cannot turn the motor on or off.

To turn the motor on and off via the higher-level controller, you need to manually interconnect
the ON/OFF1 and OFF2 commands with the PROFIdrive control word:

* Set p0840[0] =r2090.0
* Set p0844[0] =r2090.1
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8.3.7.2 Setting the address

Function description

Procedure

1. Using parameter p2021, set the address using an operator panel or SINAMICS G120 Smart
Access.
Permissible addresses: 1 ... 247.

2. Switch off the converter power supply.
3. Wait until all LEDs on the converter are dark.

4. Switch on the converter power supply again.
Your settings become active after switching on.

You have set the bus address.

)
Parameters
Parameter Description Factory setting
p2021 Fieldbus interface address 0
8.3.7.3 Telegram structure
Overview
A USS telegram comprises a series of elements with a defined sequence. Each element contains
11 bits.
Header information n net data Final information
- A v A A
| | stx | tee | abr | 1. | 2 | 2 | n | BcC
AN v A v J
Start delay USS frame
1 Bit . 1Bit | 1Bit
Start 8-bit data P-even| Stop

Figure 8-35  Structure of a USS telegram

Telegram part Description

Startdelay/response | There is always a start / response delay between two telegrams.
delay Em Telegram monitoring (Page 350)

STX An ASCII character (02 hex) indicates the beginning of the message.
LGE The telegram length "LGE" is calculated as follows:

LGE = user data (n bytes) + ADR (1 byte) + BCC (1 byte)
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Telegram part Description
ADR 7 6 5 4 3 2 1 0
Special Mirror Broadcast [ [ [ [
telegram telegram bit Address
I I I I

e Bit 7=0: Normal data exchange.
Bit 7 =1, to transfer telegrams that require a net data structure different from
the device profile.

e Bit 6 =0: Normal data exchange.
Bit 6 = 1: Testing the bus connection: The converter returns the telegram
unchanged to the master.

e Bit5=0: Normal data exchange.
(Bit 5 = 1: Not supported in the converter.)

e Bits 0 ... 4: Address of the converter.

User data E@I Specify user data of telegram (Page 346).
BCC Checksum (exclusive or) across all telegram bytes — with the exception of BCC.
8.3.7.4 Specify user data of telegram

Overview
The user data of the telegram consist of the following elements:
* Parameter channel (PIV) for writing and reading parameter values

* Process data (PZD) for controlling the drive

Log data | Parameter channel (PIV) Process data (PZD)
Log words |PKW1 [PKW2|PKW3|PKW4| : : : |PKWm|PZD1 | PZD2 | PZD3 | PZD4 | ::: | PZD8
PIV/PZD structure | PKE | IND [PWE1|PWE2|::: |PWEm|STW1| HSW STW2|:::
FIEIR [P IFTPTPIOF P
Databyte [1[2|3|4|5|6[7 (8 +1|+2|+3|+4|+5]|+6]+7|+8] 1" +16)
p2023 =3 _ p2022=2
p2023 = 4 j p2022=4 |
p2023 = 127 (variable IengtI:) . p2022 =8 ) |

Figure 8-36  USS telegram - user data structure

Function description

Parameter channel

You specify the length of the parameter channel in parameter p2023:

* p2023=0
With this setting, no parameter values are transferred.
* p2023=3

You can select this setting if you only want to read or write 16-bit data or alarm signals.
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* p2023=4:
If you want to read or write 32-bit values (for example indexed parameters or bit parameters,
e.g.r0722.2), then this setting is required. In this case, the send or receive telegram always
contains four words, even if only three would be required. The values are right-justified in the
4th word.

* p2023=127:
If you set p2023 =127 (variable length), the send and response telegrams are exactly as long
as the task requires.

Process data

Parameter p2022 defines the length for the process data. You can transfer up to eight process
data items in one telegram (p2022 =0 ... 8). For p2022 = 0, no process data is transferred.

Parameter Description Factory setting
p2022 Fieldbus interface USS PZD number 2
p2023 Fieldbus interface USS PKW number 127

USS process data channel (PZD)

Function description

The process data channel (PZD) contains the following data depending on the transmission
direction:

¢ Control words and setpoints for the slave

¢ Status words and actual values for the master.

STW1 HSW STW2
Requirement T T T T
o USS shave~ PzD1 | PzD2 | PzD3 | PzD4 | i P7D8 ]
) p2022 >
ZSW1 HIW 7SW2
Answer T T T T
to USS master PZD1 | pzD2 | PZD3 | PZD4 | i PzD8
p2022 = 2
) p2022=8 >

Figure 8-37  Process data channel
The first two words are:
e Control 1 (STW1) and main setpoint (HSW)
* Status word 1 (ZSW1) and main actual value (HIW)

If p2022 is greater than or equal to 4, then the converter receives the additional control word
(STW2).
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Control word 1 (STW1)

Bit | Significance Explanation Signal inter-
connection
in the con-
verter

0 |0=O0FF1 The motor brakes with the ramp-down time p1121 of | p0840[0] =

the ramp-function generator. The converter switches | r2090.0
off the motor at standstill.
0->1=0ON The converter goes into the "ready"” state. If, in addition
bit 3 = 1, then the converter switches on the motor.
1 | 0=O0FF2 Switch off the motor immediately, the motor then p0844[0] =
coasts down to a standstill. r2090.1
1=No OFF2 The motor can be switched on (ON command).
2 | 0 =Quick stop (OFF3) Quick stop: The motor brakes to a standstill with the | p0848[0] =
OFF3 ramp-down time p1135. r2090.2
1 = No quick stop (OFF3) | The motor can be switched on (ON command).
3 | 0 =Inhibit operation Immediately switch-off motor (cancel pulses). p0852[0] =
1 = Enable operation Switch-on motor (pulses can be enabled). r2090.3
4 | 0 =Disable RFG The converter immediately sets its ramp-function gen- | p1140[0] =
erator output to 0. r2090.4
1 =Do not disable RFG | The ramp-function generator can be enabled.
5 | 0=Stop RFG The output of the ramp-function generator stopsatthe | p1141[0] =
actual value. r2090.5
1 = Enable RFG The output of the ramp-function generator follows the
setpoint.
6 | 0 =Inhibit setpoint The converter brakes the motor with the ramp-down | p1142[0] =
time p1121 of the ramp-function generator. r2090.6
1 = Enable setpoint Motor accelerates to the setpoint with the ramp-up
time p1120.
7 |0 = 1=Acknowledge Acknowledge fault. If the ON command is still active, | p2103[0] =
faults the converter switches to the "switching on inhibited" | r2090.7
state.

8, 9 | Reserved

10 | 0 = No control via PLC Converter ignores the process data from the fieldbus. | p0854[0] =

1 = Control via PLC Control via fieldbus, converter accepts the process data r2090.10
from the fieldbus.

11 | 1 = Direction reversal Invert setpoint in the converter. p1113[0] =
r2090.11

12 | Reserved

13 | 1=MOPup Increase the setpoint saved in the motorized potenti- | p1035[0] =

ometer. r2090.13

14 | 1 = MOP down Reduce the setpoint saved in the motorized potentiom- | p1036[0] =

eter. r2090.14

15 | Reserved
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Bit | Significance Remarks Signal inter-
connection
in the con-
verter

0 1 = Ready for switching | Power supply switched on; electronics initialized; pul- | p2080[0] =

on ses locked. r0899.0

1 1 = Ready Motor is switched on (ON/OFF1 = 1), no fault is active. | p2080[1] =

With the command "Enable operation" (STW1.3), the |r0899.1
converter switches on the motor.

2 1 = Operation enabled | Motor follows setpoint. See control word 1, bit 3. p2080[2] =
r0899.2

3 1 = Fault active The converter has a fault. Acknowledge fault using p2080[3] =

STW1.7. r2139.3

4 1 = OFF2 inactive Coast down to standstill is not active. p2080[4] =
r0899.4

5 1 = OFF3 inactive Quick stop is not active. p2080[5] =
r0899.5

6 1 = Switching on inhibi- | Itis only possible to switch on the motor after an OFF1 | p2080[6] =

ted active followed by ON. r0899.6

7 1 = Alarm active Motor remains switched on; no acknowledgementis | p2080[7] =

necessary. r2139.7

8 1=Speed deviation with- | Setpoint / actual value deviation within the tolerance | p2080[8] =

in the tolerance range range. r2197.7

9 1 = Master control re- The automation system is requested to accept the con- | p2080[9] =

quested verter control. r0899.9

10 | 1 =Comparison speed Speed is greater than or equal to the corresponding p2080[10] =

reached or exceeded maximum speed. r2199.1

11 | 1 =Torque limit not Fallen below comparison value for current or torque. | p2080[11] =

reached r0056.13/
r1407.7

12 | Reserved p2080[12] =
r0899.12

13 | 0 =Alarm, motor over- | -- p2080[13] =

temperature r2135.14

14 | 1 = Motor rotates clock- | Internal converter actual value > 0. p2080[14] =

wise r2197.3
0 = Motor rotates coun- | Internal converter actual value < 0.
ter-clockwise
15 |0 =Alarm, converter p2080[15] =
thermal overload r2135.15
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8.3.7.6

Function description

Telegram monitoring

You require the telegram runtimes in order to set the telegram monitoring. The character
runtime is the basis of the telegram runtime:

Table 8-67  Character runtime
Baud rate in bit/s Transmission time per bit Character run time (= 11 bits)
9600 104.170 ps 1.146 ms
19200 52.084 ps 0.573 ms
38400 26.042 ps 0.286 ms
57600 17.361 ps 0.191 ms
115200 8.681 ps 0.095 ms

The telegram runtime is longer than just purely adding all of the character runtimes (=residual
runtime). You must also take into consideration the character delay time between the individual
characters of the telegram.

Residual runtime
(compressed telegram)

50% of compressed telegram
residual runtime

T T
STX LGE | ADR 1. 2. . n. BCC
1 1
T T
STX LGE ADR 1. 2. B n. BCC
1 1
—>  l— —> «—
Character delay time Character runtime
Maximum remaining telegram runtime o
Figure 8-38  Telegram runtime as the sum of the residual runtime and character delay times

The total telegram runtime is always less than 150% of the pure residual runtime.

Before each request telegram, the master must maintain the start delay. The start delay must be
> 2 x character runtime.

The slave only responds after the response delay has expired.

STX]LGEJADR[ 1. ©:: n. [BCC [STX|LGE: ::
Request from master Slave response Request from
| — the master
11 BCC STX|LGEJADR[ 1. :::} n. [BCC
—  le— —> -— — ] fe—
Start delay Response delay Start delay
Figure 8-39  Start delay and response delay
Table 8-68  Start delay

Baud rate in bit/s

Transmission time per character (= 11 bits)

Min. start delay

9600 1.146 ms

>2.291 ms

19200 0.573 ms

>1.146 ms
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Baud rate in bit/s | Transmission time per character (= 11 bits) Min. start delay

38400 0.286 ms >0.573 ms
57600 0.191 ms >0.382 ms
115200 0.095 ms >0.191 ms

The character delay time must be shorter than the start delay.

Telegram monitoring of the master
With your USS master, we recommend that the following times are monitored:

* Response delay:
Response time of the slave to a request from the master
The response delay must be < 20 ms, but longer than the start delay

* Telegram runtime:
Transmission time of the response telegram sent from the slave
Telegram monitoring of the converter

The converter monitors the time between two requests of the master. Parameter p2040 defines
the permissible time in ms. If a time p2040 = O is exceeded, then the converter interprets this as
telegram failure and responds with fault F01910.

150% of the residual runtime is the guide value for the setting of p2040, i.e. the telegram
runtime without taking into account the character delay times.

For communication via USS, the converter checks bit 10 of the received control word 1. If the bit
is not set when the motor is switched on ("Operation"), the converter responds with fault

F07220.
Parameters
Parameter Description Factory setting
p2040 Fieldbus interface monitoring time 1000 ms
8.3.7.7 USS parameter channel

Structure of the parameter channel

Depending on the setting in p2023, the parameter channel has a fixed length of three or four
words, or a variable length, depending on the length of the data to be transferred.

1. and 2nd word contain the parameter number and index as well as the type of job (read or
write). The other words of the parameter channel contain parameter contents. The parameter
contents can be 8-bit values, 16-bit values (such as baud rate) or 32-bit values (e.g. CO
parameters). The parameter contents are entered right justified in the word with the highest
number. Words that are not required are assigned 0.

Bit 11 in the 1st word is reserved and is always assigned 0.

The diagram shows a parameter channel that is four words long.
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Parameter channel

PKE (1st word) | IND (2nd word) | PWE (3rd and 4th word)
1151211 10..0 i 15.8 ! 7.0 ! _____ 5.0 1 _
1 AK 1S PNU ! Pageindex ! Subindex '  PWE 1, High Word !
P
M

You can find examples of telegrams at the end of this section.

Function description

AK: Request and response ID

Table 8-69  Request identifiers, control = converter

PWE 2, Low Word

AK Description Response identifier
positive | nega-
tive
0 No request 0 718
1 Request parameter value 112 718
2 Change parameter value (word) 1 718
3 Change parameter value (double word) 2 718
4 Request descriptive element 3 718
62 Request parameter value (field) V 4]5 718
72 Change parameter value (field, word) 4 718
82 Change parameter value (field, double word) ” 5 718
9 Request number of field elements 6 718

" The required element of the parameter is specified in IND (2nd word).

2 The following request IDs are identical: 1=6,2=7 and 3 = 8.
We recommend that you use identifiers 6, 7 and 8.

Table 8-70  Response identifiers, converter = control

AK Description

0 No response

1 Transfer parameter value (word)

2 Transfer parameter value (double word)

3 Transfer descriptive element

4 Transfer parameter value (field, word) 2

5 Transfer parameter value (field, double word) 2
6 Transfer number of field elements
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AK

Description

Converter cannot process the request.
In the most significant word of the parameter channel, the converter sends an error number to
the control, refer to the following table.

No master controller status / no authorization to change parameters of the parameter channel
interface

D The required element of the parameter is specified in IND (2nd word).

2 The required element of the indexed parameter is specified in IND (2nd word).

Table 8-71 Error numbers for response identifier 7

No. Description

00 hex Illegal parameter number (access to a parameter that does not exist)

01 hex | Parameter value cannot be changed (change request for a parameter value that cannot be
changed)

02 hex | Lower or upper value limit exceeded (change request with a value outside the value limits)

03 hex Incorrect subindex (access to a subindex that does not exist)

04 hex No array (access with a subindex to non-indexed parameters)

05 hex Incorrect data type (change request with a value that does not match the data type of the
parameter)

06 hex | Setting not permitted, only resetting (change request with a value not equal to O without
permission)

07 hex Descriptive element cannot be changed (change request to a descriptive element error
value that cannot be changed)

0B hex No master control (change request but with no master control, see also p0927.)

0C hex Keyword missing

11 hex Request cannot be executed due to the operating state (access is not possible for tempo-
rary reasons that are not specified)

14 hex Inadmissible value (change request with a value that is within the limits but which is illegal
for other permanent reasons, i.e. a parameter with defined individual values)

65 hex | Parameter number is currently deactivated (depending on the mode of the converter)

66 hex Channel width is insufficient (communication channel is too small for response)

68 hex Illegal parameter value (parameter can only assume certain values)

6A hex | Requestnotincluded/taskis not supported (the valid request identifications can be found
in table "Request identifications controller - converter")

6B hex No change access for a controller that is enabled. (The operating state of the conerter
prevents a parameter change)

86 hex | Write access only for commissioning (p0010 = 15) (operating state of the converter pre-
vents a parameter change)

87 hex | Know-how protection active, access locked

C8 hex | Change request below the currently val