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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 A5E34263257B AJ Copyright © Siemens AG 2011 - 2020.
Digital Industries ® 10/2020 Subject to change All rights reserved

Postfach 48 48
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Changes in the current edition

Essential changes with respect to Edition 04/2018

New hardware

e Reduced depth of converters FSAA ... FSC
Mounting the converter (Page 50)

New functions
Overview of all new and modified functions in firmware V4.7 SP13:

EE] Firmware version 4.7 SP13 (Page 471)

Corrections

* The output reactor as base component has a depth of 110 mm (and not 50 mm).
Some base components are wider than the FSAA converter. If several converters are
mounted laterally with a base component, this will result in increased space requirements.
Mounting base components (Page 46)
Mounting the converter (Page 50)

Revised descriptions

* Motor overload protection according to IEC/UL 61800-5-1
How do | achieve a motor overload protection in accordance with IEC/UL 61800-5-1?
(Page 362)

e Operation with residual current protective device
Operation with residual current protective device (RCD) (Page 79)

» Converter replacement
Uploading the converter settings (Page 169)
Replacing the converter hardware (Page 401)
Downloading the converter settings (Page 404)
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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.

SINAMICS G120C Converters
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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.

SINAMICS G120C Converters
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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.

SINAMICS G120C Converters
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1.1 General safety instructions

/\ 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 G120C Converters
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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.

SINAMICS G120C Converters
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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.

SINAMICS G120C Converters
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1.2 Equipment damage due to electric fields or electrostatic discharge

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).

SINAMICS G120C Converters
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1.3 Warranty and liability for application examples

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.

SINAMICS G120C Converters
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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.

SINAMICS G120C Converters
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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.
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Introduction

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
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Introduction

2.2 Guide through the manual

2.2 Guide through the manual

Chapter

In this section you will find answers to the following questions:

@ Description (Page 27)

How is the converter marked?

Which components make up the converter?

Which optional components are available for the converter?
What is the purpose of the optional components?

Which motors can be fed from the converter?

Which commissioning tools are there?

Em Installing (Page 39)

Which sequence is recommended when installing the converter?

What does EMC-compliant installation actually mean?

Which options are available to install optional components below the converter?
What are the converter dimensions?

Which mounting and installation materials are required when installing the con-
verter?

To which line supplies can the converter be connected?

How is the converter connected to the line supply?

How is the braking resistor connected to the converter?

Which terminals and fieldbus interfaces does the converter have?

What are the interface functions?

EE] Commissioning (Page 121)

Which motor data is required for commissioning
How is the converter set in the factory?
What is the commissioning procedure?

How do you restore the converter factory settings?

@ Uploading the converter set-
tings (Page 169)

Why is it necessary to back up the converter settings?

Which options are available to back up the settings?

How does the data backup function?

How do you prevent the converter settings from being changed?

How do you prevent the converter settings from being read out?

Em Protecting the converter set-
tings (Page 181)

How do | protect the converter settings against manipulation?

How do | protect my know-how, which is embedded in the converter settings, so that
it cannot be copied by unauthorized persons?

Advanced commissioning
(Page 191)

Which functions are included in the converter firmware?

How are the functions set?

E@ Corrective maintenance
(Page 399)

What is the meaning of the LEDs provided on the converter?
How does the system runtime respond?

How does the converter save alarms and faults?

What do the converter alarms and faults mean?

How are converter faults resolved?

Which I1&M data is saved in the converter?

24
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Introduction

2.2 Guide through the manual

Chapter

In this section you will find answers to the following questions:

@ Alarms, faults and system
messages (Page 381)

How are converter components replaced?
How is the firmware version of the converter changed?

What must be done after a converter replacement if the safety functions of the
converter are active?

E@ Technical data (Page 443)

What is the converter technical data?
What do "High Overload" and "Low Overload" mean?

What effect do the installation altitude or ambient temperature have on the con-
verter, for example?

@ Appendix (Page 471)

What are the new functions of the current firmware?

How is the converter operated using the BOP-2 Operator Panel?

How can signal interconnections be changed in the converter firmware?
What does "BiCo technology" mean?

Where can | find additional information about the converter?

SINAMICS G120C Converters
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Description

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.

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.

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)
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Description

3.1 Scope of delivery converters FSAA ... FSC

3.1

28

Scope of delivery converters FSAA ... FSC

The delivery comprises at least the following components:

A ready to run converter with loaded firmware.

Options for upgrading and downgrading the firmware can be found on the Internet:
Firmware (http://support.automation.siemens.com/WW/news/en/67364620)

You can find the article number 65L3210-1KE..., the hardware version (e.g. C02) and the

firmware (e.g. V4.7) on the converter rating plate.

1 set of terminal strips for connecting the inputs and outputs
1 set of shield plates, including mounting materials
Compact Operating Instructions in German and English

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

1 set of connectors for connecting the line supply, motor and braking resistor

Only for converters with fieldbus via USS or Modbus RTU: 1 connector for connecting the
fieldbus

SINAMICS G120C Converters
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Description

Rating plate and technical data

3.1 Scope of delivery converters FSAA ... FSC

Frame size Rated output Rated output Article No.
power current
Based on a low overload Without filter With filter
0.55 kW 1.7 A 6SL3210-1KE11-8U [] 2 | 6SL3210-1KE11-8A[] 2
0.75 kW 22A 6SL3210-1KE12-3U [] 2 | 6SL3210-1KE12-3A[] 2
1.1 kW 31A 6SL3210-1KE13-2U [] 2 | 6SL3210-1KE13-2A[] 2
1.5 kW 41 A 6SL3210-1KE14-3U [] 2 | 6SL3210-1KE14-3A[] 2
2.2 kW 56 A 6SL3210-1KE15-8U [] 2 | 6SL3210-1KE15-8A [] 2
3.0 kW 73 A 6SL3210-1KE17-5U ] 1 | 6SL3210-1KE17-5A [] 1
4.0 kW 8.8 A 6SL3210-1KE18-8U [] 1 | 6SL3210-1KE18-8A [] 1
5.5 kW 125A 6SL3210-1KE21-3U [] 1 | 6SL3210-1KE21-3A [] 1
7.5 kW 16.5A 6SL3210-1KE21-7U [] 1 | 6SL3210-1KE21-7A [] 1
11.0 kW 25.0A 6SL3210-1KE22-6U [] 1 | 6SL3210-1KE22-6A [] 1
15.0 kW 31.0A 6SL3210-1KE23-2U [] 1 | 6SL3210-1KE23-2A [] 1
(D 18.5 kW 370A 6SL3210-1KE23-8U [] 1 | 6SL3210-1KE23-8A [] 1
FSC

SINAMICS G120C USS/MB

(USS, Modbus RTU) B B

SINAMICS G120C DP (PROFIBUS) P P
SINAMICS G120C PN (PROFINET, EtherNet/IP) F F
®/S|EMENS ~\ The rating plate contains the Article No. and the hardware and

Sinamics G120C ... firmware version of the converter. You will find a rating plate at

Input: 3AC ... the following locations on the converter:

Output : 3AC ...

Motor : ... * Atthe front, after removing the blanking cover for the oper-

Input : 3AC ... ator panel.

Motor: IEC ... ) .

0 0O 0 * Atthe side on the heat sink

[Tt , -

\SerialNo: ... www.siemens.com/sinamics_/

SINAMICS G120C Converters
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Description

3.2 Scope of delivery converters FSD ... FSF

3.2 Scope of delivery converters FSD ... FSF
The delivery comprises at least the following components:

¢ Aready to run converter with loaded firmware.
Options for upgrading and downgrading the firmware can be found on the Internet:
Firmware (http://support.automation.siemens.com/WW/news/en/67364620)
You can find the article number 65L3210-1KE..., the hardware version (e.g. C02) and the
firmware (e.g. V4.7) on the converter rating plate.

¢ Shield plate, including mounting hardware
e Compact Operating Instructions in German and English

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

1 set of covers for the motor, line and braking resistor terminals.
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Description

Type plate and technical data

3.2 Scope of delivery converters FSD ... FSF

Frame size Rated output Rated output Article No.
power current SINAMICS G120C PN (PROFINET, EtherNet/IP)
Based on a low overload Without filter With filter
22 kW 43 A 6SL3210-1KE24-4UF1 6SL3210-1KE24-4AF1
30 kW 58 A 6SL3210-1KE26-0UF1 6SL3210-1KE26-0AF1
37 kW 68 A 6SL3210-1KE27-0UF1 6SL3210-1KE27-0AF1
45 kW 82.5 6SL3210-1KE28-4UF1 6SL3210-1KE28-4AF1
55 kW 103 A 6SL3210-1KE31-1UF1 6SL3210-1KE31-1AF1
75 kW 136 A 6SL3210-1KE31-4UF1 6SL3210-1KE31-4AF1
90 kW 164 A 6SL3210-1KE31-7UF1 6SL3210-1KE31-7AF1
110 kW 201 A 6SL3210-1KE32-1UF1 6SL3210-1KE32-1AF1
132 kW 237 A 6SL3210-1KE32-4UF1 6SL3210-1KE32-4AF1
@SlEMENS \ The rating plate contains the Article No. and the hardware and

Sinamics G120C ... firmware version of the converter. You will find a rating plate at

Input: 3AC ... the following locations on the converter:

Output : 3AC ...

Motor : ... ¢ At the front, after removing the blanking cover for the oper-

Input : 3AC ... ator panel.

Motor: IEC ... ) )

000 0 OO0 0 * Atthe side on the heat sink

| A _ -

\SerialNo: ... www.siemens.com/sinamics_/

SINAMICS G120C Converters
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Description

3.3 Directives and standards

3.3

Directives and standards

Relevant directives and standards

C€

32

The following directives and standards are relevant for the converters:

European Low Voltage Directive

The converters fulfill the requirements stipulated in the Low-Voltage Directive 2014/35/EU, if
they are covered by the application area of this directive.

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 converter fulfills the requirements of 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
verified through full compliance with IEC/EN 61800-3.

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.

EMC requirements for South Korea

The converters with the KC marking on the rating plate satisfy the EMC requirements for South
Korea.

Eurasian conformity

The converters comply with the requirements of the Russia/Belarus/Kazakhstan customs union
(EAQ).

Australia and New Zealand (RCM formerly C-Tick)

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

3.3 Directives and standards

Immunity to voltage drop of semiconductor process equipment.

The converters comply with the requirements of standard SEMI F47-0706.

China RoHS

The converters comply with the China-RoHs directive. Further information is provided on the
Internet:

@ China RoHS (https://support.industry.siemens.com/cs/ww/en/view/109738656)

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/ww/delview/
58275445)

. @ 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).
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Description

3.4 Optional components

3.4 Optional components

Line filter
The converter is available with and without an integrated line filter. With a line filter, the
converter achieves a higher radio interference class.

Converter Line filter 4 kHz pulse frequency

Class B (Category C1)
for cable-conducted in-
terference emission
and Class A (Category
C2) for field-conducted
interference emission

Maximum motor cable
length, shielded

Frame size AA 0.55 kW ... 2.2 kW 6SL3210-1KE11-8U. 2, 6SL3203-0BE17-7BA0 50 m
6SL3210-1KE12-3U. 2,
6SL3210-1KE13-2U. 2,
6SL3210-1KE14-3U. 2,
6SL3210-1KE15-8U . 2
Frame size A 3.0kW ... 4.0 kW 6SL3210-1KE17-5U . 1, 6SL3203-0BE17-7BA0?2 |25 m
6SL3210-1KE18-8U . 1
Frame size B 5.5 kW ... 7.5 kW 6SL3210-1KE21-3U . 1, | 6SL3203-0BE21-8BA0? |50 m
6SL3210-1KE21-7U . 1
Frame size C 11 kW ... 18.5 kW 6SL3210-1KE22-6UX1, 6SL3203-0BE23-8BA0?2 | 50 m with additional fer-
6SL3210-1KE23-2UX1, rite core
65L3210-1KE23-8UX1 We recommend ferrite
cores from Wurth Elektro-
nik GmbH, Article num-
ber 74270095.
2 |nstallation also as base component
Table 3-1 Line filter as base component for converter FSAA
Converters Class A Class B

Frame size AA

0.55 kW ... 2.2 kW

6SL3210-1KE11-8U .
6SL3210-1KE12-3U.
6SL3210-1KE13-2U.
6SL3210-1KE14-3U .
6SL3210-1KE15-8U .

NNNNN

n

6SE6400-2FA00-6AD0O

6SE6400-2FBO0-6ADO

Line reactor

34

Ywith restrictions for G120C FSAA, 2.2 kW. See below.

Additional information on line filter as base component for converter FSAA is available on the

internet at:

@ Compatible MICROMASTER 4 options (https://support.industry.siemens.com/cs/us/en/view!

109741027)

The line reactor increases the level of protection for the converter against overvoltages,
harmonics and commutation dips.
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Description

3.4 Optional components

In order that the converter service life is not reduced, a line reactor is required for a relative short-
circuit voltage u, of the line transformer < 1 %.

Converter

Line reactor

Line reactor as base
component

Frame size AA

0.55 kw

6SL3210-1KE11-8 . ..

0.75 kW ... 1.1 kW

6SL3210-1KE12-3 ...
6SL3210-1KE13-2. ..

65L3203-0CE13-2AA0

6SE6400-3CC0O0-2AD3
6SE6400-3CCO0-4AD3

1.5 kW

6SL3210-1KE14-3 . ..

2.2 kW

6SL3210-1KE15-8 . ..

Frame size A

3.0kW ... 4.0 kW

6SL3210-1KE17-5 ..
6SL3210-1KE18-8 ..

6SL3203-0CE21-0AAO0

6SE6400-3CCO0-6AD3 "

Frame size B

5.5kW ... 7.5 kW

6SL3210-1KE21-3 ..
6SL3210-1KE21-7 ..

6SL3203-0CE21-8AA0

Frame size C

11.0 kW ... 18.5 kW

6SL3210-1KE22-6 . .
6SL3210-1KE23-2 ..
6SL3210-1KE23-8 ..

_ e Aa A a

65L3203-0CE23-8AA0

Frame size
D ...framesize F

22 kW ... 132 kW

An external line reactor is not required.

Sine-wave filter

Dwith restrictions for G120C FSAA, 2.2 kW. See below.

Sine-wave filters limit the the rate of voltage rise (dv/dt) and the peak voltages at the motor
winding. The sine-wave filter increases the maximum permissible length of the motor cables.

Converter

Sine-wave filter as base component

Frame size AA

0.55 kW ... 2.2 kW

6SL3210-1KE11-8U .
6SL3210-1KE12-3U .
6SL3210-1KE13-2U .
6SL3210-1KE14-3U.
6SL3210-1KE15-8U .

1))

NNNNN

6SE6400-3TD0O0-4ADO

Output reactor

Frame size A ... frame size F (3 kW ... 132 kW): A sine-wave filter is not available.

Ywith restrictions, see below.

In order to increase the maximum permissible motor cable length you need one or two output
reactors, depending on the converter.

Frame size AA ... frame size C: An output reactor

Frame size D ... frame size F: Two output reactors connected in series

SINAMICS G120C Converters
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3.4 Optional components

Converter

Output reactor

Output reactor as base
component

Frame size AA

0.55 kW ... 2.2 kW

6SL3210-1KE11-8 ...
6SL3210-1KE12-3 ...
6SL3210-1KE13-2. ..
6SL3210-1KE14-3 . ..
6SL3210-1KE15-8 . ..

65L3202-0AE16-1CAO

6SE6400-3TC00-4AD2 "

Frame size A 3.0kW ... 4.0 kW 6SL3210-1KE17-5. .1 6SL3202-0AE18-8CAO -
6SL3210-1KE18-8 . . 1

Frame size B 55kW ... 7.5 kW 6SL3210-1KE21-3 .. 1 6SL3202-0AE21-8CAO -
6SL3210-1KE21-7 . . 1

Frame size C 11.0kW ... 18.5kW | 6SL3210-1KE22-6 .. 1 6SL3202-0AE23-8CAO -
6SL3210-1KE23-2. .1
6SL3210-1KE23-8 . . 1

Frame size D 22 kW ... 37 kW 6SL3210-1KE24-4 . . 1 6SE6400-3TCO7-5EDO -
6SL3210-1KE26-0 . . 1
6SL3210-1KE27-0. .1

45 kW 6SL3210-1KE28-4 . . 1 6SE6400-3TC14-5FDO -
Frame size E 55 kw 6SL3210-1KE31-1. .1
Frame size F 75 kW ... 90 kW 6SL3210-1KE31-4 . . 1
6SL3210-1KE31-7 .. 1

110 kW 6SL3210-1KE32-1. .1 6SL3000-2BE32-1AA0 -

132 kW 6SL3210-1KE32-4 . . 1 6SL3000-2BE32-6AA0 -

Ywith restrictions for G120C FSAA, 2.2 kW. See below.

dv/dt filter plus Voltage Peak Limiter

The "dv/dt filter plus Voltage Peak Limiter" is intended for motors for which the voltage strength
is either unknown or is not adequate.

The dv/dt filter plus Voltage Peak Limiter limits the voltage rate of rise and the voltage peaks at

the converter output.

Converter dv/dt filter plus VPL
Frame size F 75 kW ... 132 kW 6SL3210-1KE31-4 .. 1, 65L3210-1KE31-7 .. 1, 6SL3000-2DE32-6AA0
6SL3210-1KE32-1.. 1, 6SL3210-1KE32-4 . . 1
SINAMICS G120C Converters
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Description

3.4 Optional components

Braking resistor

The braking resistor allows the converter to actively brake loads with high moments of inertia.

Converter Braking resistor Braking resistor as base
component
Frame size AA 0.55 kW ... 1.1 kW 6SL3210-1KE11-8 ... 6SL3201-0BE14-3AA0 6SE6400-4BD11-0AAQ "

6SL3210-1KE12-3 ...
6SL3210-1KE13-2. ..

1.5 kw 6SL3210-1KE14-3 . ..
2.2 kW 6SL3210-1KE15-8 . .. 6SL3201-0BE21-0AA0
Frame size A 3.0 kW ... 4.0 kW 6SL3210-1KE17-5 .. -
6SL3210-1KE18-8 ..
Frame size B 55kW ... 7.5 kW 6SL3210-1KE21-3 .. 6SL3201-0BE21-8AAOQ -
6SL3210-1KE21-7 ..
Frame size C 11.0kW ... 18.5kW | 6SL3210-1KE22-6 .. 6SL3201-0BE23-8AA0 -

6SL3210-1KE23-2 ..
6SL3210-1KE23-8 ..

Frame size D 22 kW 6SL3210-1KE24-4 . . JJY:023422620001 -
30 kW ... 37 kW 6SL3210-1KE26-0 . . JJY:023424020001 -
6SL3210-1KE27-0 ..
45 kW 6SL3210-1KE28-4 .. JJY:023434020001 -
Frame size E 55 kW 6SL3210-1KE31-1 ..
Frame size F 75 kW ... 90 kW 6SL3210-1KE31-4 .. JJY:023454020001 -
6SL3210-1KE31-7 ..
110 kW ... 132 kW 6SL3210-1KE32-1 .. JJY:023464020001 -

RN\ N [N\ SN RN [T\ N (N N [USIE' N N [NFSSE G N (RN Y

6SL3210-1KE32-4 ..

Ywith restrictions for G120C FSAA, 2.2 kW. See below.

Drestrictions for G120C FSAA, 2.2 kW

Operation of the optional component is only permitted for operation of the converter with the
HO base load output = 1.5 kW.

Supplementary optional components for the converter

In addition to the optional components offered by SIEMENS, supplementary components are
also available from selected partners.

Further information is provided on the Internet:

@ Drive options partner (www.siemens.de/drives-options-partner)

SINAMICS G120C Converters
Operating Instructions, 10/2020, FW V4.7 SP13, ASE34263257B AJ 37


http://www.siemens.de/drives-options-partner

Description

3.5 Motors and multi-motor drives that can be operated

3.5

Motors and multi-motor drives that can be operated

Siemens motors that can be operated

You can connect standard induction motors to the converter.
You can find information on further 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 operate standard asynchronous motors from other manufacturers with the converter:

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

Further information is provided on the Internet:

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

Multi-motor operation

38

Multi-motor operation involves simultaneously operating several motors from 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)
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Installing

4.1 Installing the label for the North American market

Description

- N
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.

- N
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.

- J

- J

Figure 4-1

SINAMICS G120C Converters
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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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4.2 EMC-compliant setup of the machine or plant

4.2 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 ensured for EMC-compliant installation.

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

EMC zones
Line supply f Control cabinet
|
Fuses, switches, and
contactors

Line reactor or line filter 24V power supply

T
Higher-level control

- Converter system
|
I Connection of sensors,
Output reactor or e.g. position, pressure, or
sine-wave filter temperature

Braking resistor

E :H]: Driven machine

Figure 4-2  Example of the EMC zones of a plant or machine

Inside the control cabinet
* Zone A: Line supply connection

* Zone B: Power electronics
Devices in Zone B generate energy-rich electromagnetic fields.

e Zone C: Control and sensors

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

Outside the control cabinet

* Zone D: Motors, braking resistors
Devices in Zone D generate electromagnetic fields with a significant amount of energy

SINAMICS G120C Converters
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4.2 EMC-compliant setup of the machine or plant

4.2.1 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

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.

Measures required for several control cabinets

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.

In plants and 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.

SINAMICS G120C Converters
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4.2 EMC-compliant setup of the machine or plant

Transformer

Control cabinet 1

Control cabinet 2

[
[2
[L3

[PE

Figure 4-3

Mounting plate

Fuses, switches and
contactors

| Line filter

| Converter

Output reactor or
sine-wave filter

[ g J

Electrically
conductive
connections
through a large
surface area

Shield support |

PE |

PE

Equipotential bonding

PE

i

Yl

Ul

Foundation

HF

I

Driven machine

/£
[/

Further information

/[
T~

[ | [ [ [
Grounding and high-frequency equipotential bonding measures in the control cabinet and
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)

4.2.2

Cables

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

42

Cables with a high level of interference:

— Cable between the line filter and converter

— Motor cable

— Cable at the converter DC link connection

— Cable between the converter and braking resistor

Cables with a low level of interference:

— Cable between the line and line filter

— Signal and data cables

SINAMICS G120C Converters
Operating Instructions, 10/2020, FW V4.7 SP13, ASE34263257B AJ
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Installing

4.2 EMC-compliant setup of the machine or plant

Cable routing inside the cabinet

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.
Use shielded cables for the following connections:

— Cable between the converter and line filter

— Cable between the converter and output reactor or sine-wave filter

*— Control cabinet

l—* Mounting plate

Fuses, switches and
contactors

| Line filter |

[ o )

Connect shield = A

| ﬂ Converter | Electrically

[ P oL I

P _— conduetve
: ]! connections

\\

/
/L
—————f e @ =] -

Connect shield = ./ : L= ) LB through a large
! Ol_Jtput react_or or surface area
’-T i sine-wave filter

<

oo Shield support+-T
!

i

Connect shield N

Ve

_

Brakiﬁg resistor

E

Figure 4-4  Routing converter cables inside and outside a control cabinet

SINAMICS G120C Converters
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4.2 EMC-compliant setup of the machine or plant

Routing cables outside the control cabinet

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

e Use shielded cables for the following connections:
— Converter motor cable
— Cable between the converter and braking resistor
— Signal and data cables

¢ Connect the motor cable shield to the motor enclosure using a PG gland that establishes a
good electrical connection.

Requirements relating to shielded cables
¢ Use cables with finely-stranded, braided shields.

¢ Connect the shield to at least one end of the cable.

@ Connect shield ZEE

“ Shield plate
A

(=

Mounting plate

= .

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

@ Bare shield

Hose clamp

Figure 4-5  Examples for EMC-compliant shield support

* Do not interrupt the shield.

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

SINAMICS G120C Converters
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4.2 EMC-compliant setup of the machine or plant

4.2.3 Electromechanical components

Surge voltage protection circuit

* 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 G120C Converters
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4.3 Mounting base components

4.3 Mounting base components

Dimensions

All dimensions in mm

e
(Y
FSAA, FSA
B 73
b 623
H o 202
h 186

T 65
Figure 4-6  Line filter

160

FSB
100
80
297
281
85

200

187

Figure 4-7  Line reactor

46

FSC
140
120
359
343
95

SINAMICS G120C Converters
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160

56

200

Figure 4-8  Output reactor

|e— 76 —

‘k 56 —=

287

I

Figure 4-9  Sine-wave filter

SINAMICS G120C Converters
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4.3 Mounting base components
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4.3 Mounting base components

!
|

;
{

@

©

@

@
1

®

217

(]

MANNNNNNNNNN

A

3

-

A4

Figure 4-10  Braking resistor

Mounting
Mounting of the base components:
* 4 x M4 screws
* 4 x M4 nuts
* 4 x M4 washers

Tightening torque: 5 Nm

Mounting frame size FSAA on a base component

Line filter or line Braking resistor

reactor Line supply,

line filter or
Line supply line reactor

&

Motor, Motor,
output reactor output reactor
or sine-wave filter or sine-wave filter

Figure 4-11  Available base components

Output reactor or

sine-wave filter Line supply,
line filter or
line reactor

Reactors, filters and braking resistors are available as base components for converters, frame size

FSAA.

Mount the converter using two M4 screws on the base component.

SINAMICS G120C Converters
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4.3 Mounting base components

Mounting frame size FSAA on two base components

(D) Line filter (1) Line filter or line (1) Line filter or line (1) Line filter or line
reactor reactor reactor
() Line reactor (2) Output choke (2) Braking resistor (2) sine-wave filters
Line supply Line supply Line supply Line supply

Motor, Motor, Motor
output choke output choke
or sine-wave filter or sine-wave filter

Figure 4-12  Permissible combinations of base components

You can combine two base components.

SINAMICS G120C Converters
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4.4 Mounting the converter

4.4

Mounting the converter

Mounting position

/\ CAUTION

Overheating due to inadmissible mounting position

The converter can overheat, and therefore be damaged if mounted in an inadmissible position.

¢ Only mount the converter in a permissible position.

- NI & [
]
i 7
| MM ——
J 1 AN VAN

Figure 4-13  Only mount in the vertical position with the line connection at the bottom

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

50

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.

SINAMICS G120C Converters
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Dimensions

Height

Height including shield plate

80 mm

100 mm

4.4 Mounting the converter

Figure 4-14  Dimensions and minimum spacing to other devices, FSAA ... FSC

Table 4-1 Dimensions, FSAA ... FSC

Frame size AA | Frame size A Frame size B Frame size C

0.55 kW ... 3.0kw ... 5.5kw ... 11 kW ...

2.2 kW 4.0 kW 7.5 kW 18.5 kW
Height 173 mm 196 mm 196 mm 295 mm
Height including shield plate | 268 mm 276 mm 276 mm 375 mm
Width 73 mm?" 73 mm 100 mm 140 mm
Depth of the converter with | 160 mm 200 mm 205 mm 205 mm
PROFINET interface
Depth of the converter with | 155 mm 203 mm 203 mm 203 mm
USS/MB or PROFIBUS interface

Additional depth with opera-
tor panel attached

+ 11 mm with inserted BOP-2 (Basic Operator Panel) or IOP-2 (Intelligent

Operator Panel)

" Theline reactor, output reactor and sine-wave filters as base components are 76 mm wide. If you mount
the converter on one of these base components and several converters are mounted laterally, this will
result in increased space requirements.

SINAMICS G120C Converters
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4.4 Mounting the converter

300 mm

Inverter height

Height including shield plate
350 mm

Minimum spacing at the front: 100 mm

Figure 4-15  Dimensions and minimum spacing to other devices, FSD ... FSF

Table 4-2 Dimensions, FSD ... FSF

Frame size D Frame size E Frame size F
22 kW ... 45 kw 55 kW 75 kW ... 132 kW
Converter height 472 mm 551 mm 708 mm
Height including shield plate | 708 mm 850 mm 1107 mm
Height of the lower shield 152 mm 177 mm 257 mm
plate
Height of the upper shield 84 mm 123 mm 142 mm
plate
Width 200 mm 275 mm 305 mm
Depth 237 mm 237 mm 357 mm
Additional depth with opera- |+ 11 mm with inserted BOP-2 (Basic Operator Panel) or IOP-2 (Intelligent
tor panel (OP) attached Operator Panel)

" The upper shield plate is optionally available

SINAMICS G120C Converters
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4.4 Mounting the converter

Mounting the shield plates, FSAA ... FSC

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

&)

FSAA:M4-1.5Nm |
FSA ... FSC: M4 - 2.5 Nm

Figure 4-16  Mounting the shield plates, FSAA ... FSC

Mounting the shield plate and EMC connecting bracket, FSD ... FSE

Procedure

1. If you are using a converter with an integrated line filter, then mount the EMC connecting
bracket on the shield plate @
On converters without a filter, the EMC connecting bracket is not included in the scope of
supply of the converter.

2. Then slide the shield module into the converter, so that it is held in the converter @ by the
clamping spring. The shield module is located correctly if it can be easily withdrawn from the
converter without any resistance.

3. After you have ensured that it is correctly located, fix the shield module using the four
screws (3.

You have mounted the EMC connecting bracket and the shield plate.
m)

SINAMICS G120C Converters
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4.4 Mounting the converter

Mounting the shield plate and EMC connecting bracket, FSF

Procedure

1. If you are using a converter with an integrated line filter, then mount the EMC connecting
bracket on the shield plate @
On converters without a filter, the EMC connecting bracket is not included in the scope of
supply of the converter.

2. Screw the shield module to the converter (2) using three screws, as shown in the figure.

You have mounted the EMC connecting bracket and the shield plate.
m)

SINAMICS G120C Converters
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Mounting on a control cabinet panel

Table 4-3

4.4 Mounting the converter

Drilling patterns and mounting equipment, FSAA ... FSC

Frame size AA
0.55 kW ... 2.2 kW

Frame size A
3.0 kW ... 4.0 kW

Frame size B
5.5kW...7.5 kW

Frame size C
11 kW ... 18.5 kW

2 x M4 washers

3 x M4 washers

4 x M4 washers

Drilling pattern ‘36.5 o, ‘36.5 ©, 80 «©, 118 N
6 J'C = = i g
g 11\
o
© © ©
2 2 @
©
N
R 62.3
. K h LA A
Drilling pattern
without shield plate y .
When the shield
plate is mounted,
the drilling pattern
is compatible to
frame size A
Mounting parts | 2 x M4 bolts 3 x M4 bolts 4 x M4 bolts 4 x M5 bolts
2 x M4 nuts 3 x M4 nuts 4 x M4 nuts 4 x M5 nuts

4 x M5 washers

Tightening tor-
que

2.5Nm

2.5Nm

2.5Nm

2.5Nm

Table 4-4

Drilling templates and mounting equipment, FSD ... FSF

Frame size D

Frame size E

Frame size F

SINAMICS G120C Converters

Operating Instructions, 10/2020, FW V4.7 SP13, ASE34263257B AJ

22 kW ... 45 kW 55 kw 75 kW ... 132 kW
Drilling pattern 170 2 230 = 270 |
3 3 2
< 0 ©
Mounting parts |4 x M5 bolts 4 x M6 bolts 4 x M8 bolts
4 x M5 nuts 4 x M6 nuts 4 x M8 nuts
4 x M5 washers 4 x M6 washers 4 x M8 washers
Tightening tor- | 6 Nm 10 Nm 25 Nm
que
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Installing

4.4 Mounting the converter

Mounting on a standard mounting rail (TS 35)

You can mount converters, frame
size FSAAon a TS 35 standard mount-
ing rail.

SINAMICS |

Procedure
1. Mount the converter on the top edge of the mounting rail.
2. Using a screwdriver, actuate the release button on the upper side of the converter.

3. Continue to actuate the release button until the converter audibly snaps onto the mounting
rail.

Figure 4-17  Mounting on a standard mounting rail

You have mounted the converter on the mounting rail.
m)

To remove, actuate the release button and at the same time withdraw the converter from the
mounting rail.

SINAMICS G120C Converters
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4.5 Mounting the line reactor
4.5 Mounting the line reactor

Mounting position

4 N N\

%ﬁ 4

—LT T ——t 7
| |
\§ N\ J

Clearances to other devices

Keep shaded areas free of any devices and components.

Figure 4-18  Clearances between the line reactors and other devices, examples for space-saving
installation

SINAMICS G120C Converters
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4.5 Mounting the line reactor

Dimensions [mm] and drilling patterns

Article number M4 x 8 1]
6SL3203-0CE13-2AA0 o NO0000O—< e O 1
-
[©) [©)
IIIIIII IIIIIIII IIIIIIIIII o
o o
q -~
~ AT L A
) ) f @ @
125 \ 71 \ 55
Article number M4 x 8 A —
6SL3203-0CE21-0AA0D nopoooo e S
X
o ° ° pE
I | o | N N N | e | N N o
< o
a =
IL'.II_II_II_II_II_II_II_II_II_II_II_II_II.'_II
(-] (] ) q P @ ©
125 L7 \ 55
Article number M5 x 10 1
6SL3203-0CE21-8AAD ELDIELDIELI] o 1 S
i 1 i é}
o 0 o Yo}
e e S e S
3 3
oo oss s . ~
125 81
90 65
Article number M5 x 10 I —
651.3203-0CE23-8AA0 #  ppooog TD ©
K A = »
&
Q|
N R
& o o 1T B ® =
190 [ of &

Mount the line reactor using M5 screws, nuts and washers. Tightening torque: 6 Nm

Assignment of line reactor to converter:
Optional components (Page 34)

SINAMICS G120C Converters
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4.6 Mounting the output reactor
4.6 Mounting the output reactor

Mounting position

4 N N\

%ﬁ 4

—LT T ——t 7
| |
\§ N\ J

Clearances to other devices

Keep shaded areas free of any devices and components.

Figure 4-19  Minimum clearances of the output reactor to other devices, space-saving mounting
examples

SINAMICS G120C Converters
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4.6 Mounting the output reactor

Dimensions [mm] and drilling patterns

60

Article number M4 24.8x9
65L3202-0AE16-1CAO [ I N r
Reepg oo
o e ) }
s ‘

. 2 ‘ ©
Installation: M4 screws, O e e ——— ©
nuts and washers. |
Tightening t :3N . : !

ightening torque m = = = |
207 57
Article number F48x9
6SL3202-0AE18-8CAOD N T
o—F———o
|
|

. Q |
Installation: M4 screws, ] e A E— 8
nuts and washers. ‘ -
Tightening torque: 3 Nm et ey }

° ° ° }
o——=
178 i
207 57
Article number M5
6SL3202-0AE21-8CAO0 [
o o o J\
Installation: M5 screws, g ”ﬁ
nuts and washers.
Tightening torque: 6 Nm
° ° °
247
Article number M5 @7.0x12
6SL3202-0AE23-8CAQ N _ : —
e € e o= }
0 |
Installation: M5 screws, & I L 9
nuts and washers. ; N
Tightening torque: 6 Nm I S — i
' ' i
e e © = i =
243 } 115 85

SINAMICS G120C Converters
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4.6 Mounting the output reactor

Article number P10x 18
6SE6400-3TCO7-5DEO 10 T —
Qo o o( e ©
B |
N2 7 :
AN
Installation: M8 screws, & @7 I R =]
n.uts anq washers. — - o / : o
Tightening torque: 25 Nm o | o o I
|
219 133 —F—
270 162.5 101.8
Article number P10x18
6SE6400-3TC14-5FDO 10 ——
0 o o o 0 — i \—4
29 I
~ |
Installation: M8 screws, 3 29 _._._: ...... §
nuts and washers. | | /
. ) (W || W] I
Tightening torque: 25 Nm ® ® o |
|
299 168.3 L= — —
360 194.7 140.3
Article number gl P10x 18
6SL3000-2BE32-1AA0 - = I =
.’j\z 11 i
|
o i
Installation: M8 screws, & Lo_l 11 _._._.: _____ §
N .
nuts and washers. 1, i
Tightening torque: 25 Nm ! !
|
193 fecy i =
257 165 |
Article number (“\I’l P10x18
6SL3000-2BE32-6AA0 - = I =
0 0 —\2 11 i
!
- !
Installation: M8 screws, - 0 @11 ] §
nuts and washers. ﬁl :
Tightening torque: 25 Nm l_ﬂk |
_ |
249 213 [ez i =)
300 277 \ 185

Assignment of output reactor to converter:

EE] Optional components (Page 34)
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4.7 Mount dU/dt filter plus Voltage Peak Limiter

4.7

Mount dU/dt filter plus Voltage Peak Limiter

Dimensions [mm] and drilling patterns

62

=}
I M 2105 x 14
2
@ il @ 10.5x 14
i
410 229
Figure 4-20  dU/dt filter

Mounting: M10 screws, nuts and washers.

DCPS, DCNS
PE | ; ﬂ
M ,
1U2, 1v2, 1W2 <
Figure 4-21  Overview of the Voltage Peak Limiter
g7 =)
K3 . 1] Ij
w0
88
N
Ij d7x15
15 15
233 150
263 188
Figure 4-22  Voltage Peak Limiter

d12x18
S ] =
!
|
!
| ©
I i___ 5
!
|
!
(e 1 A=
141

—

Mounting: M6- screws, nuts and washers.

SINAMICS G120C Converters
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4.8 Mounting the braking resistor

4.8 Mounting the braking resistor

Mounting position

4 N \/’-“ N [ N

L= \m

- AN 2N

/\ CAUTION

Risk of burns due to touching hot surfaces

During operation and for a short time after the converter shuts down, the surface of the device
can reach a high temperature. Touching the surface of the converter can cause burns.
¢ Do not touch the device during operation.

After shutting down the converter, wait for the device to cool down before touching it.

Clearances to other devices

Figure 4-23

Minimum clearances for the braking resistor when mounting on the floor or a wall

Keep shaded areas free of any devices and components.

Mounting instructions

Mount the resistor on a heat-resistant, level surface with a high thermal conductivity.

SINAMICS G120C Converters
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4.8 Mounting the braking resistor

Dimensions and drilling patterns
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Tiefe
T\
ﬂ L I L t
Breite
[0
Hohe

Table 4-5

Figure 4-24  Dimensions of the braking resistor

Dimensions [mm]

Do not cover the ventilation openings of the braking resistor.

Article number

Total dimensions

Drilling dimensions

Width Height Depth w H Fixing
6SL3201-0BE14-3AA0 105 295 100 72 266 M4 /3 Nm
6SL3201-0BE21-0AAO 105 345 100 72 | 316 M4 /3 Nm
6SL3201-0BE21-8AAOQ 175 345 100 142 | 316 M4 /3 Nm
6SL3201-0BE23-8AA0 250 490 140 217 | 460 M5 /6 Nm
JJY:023422620001 220 470 180 187 | 430 M5 /6 Nm
JJY:023424020001 220 610 180 187 | 570 M5 /6 Nm
JJY:023434020001 350 630 180 317 | 570 M5 /6 Nm
JJY:023454020001 "

JJY:023464020001 "

Mount the braking resistor using screws, nuts and washers.

" The article number contains two braking resistors, which must be switched in parallel

Assignment of braking resistor to converter:

Car]] Optional components (Page 34)
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4.9 Connect the line supply, motor and braking resistor

4.9 Connect the line supply, motor and braking resistor

/\ WARNING

Electric shock when the motor terminal box is open

As soon as the converter is 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.

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.
* Ensure the continuity of the protective conductor.
e Observe the applicable installation standards.

4.9.1 Permissible line supplies

The converter is designed for the following line supplies according to IEC 60364-1 (2005).
e TN system

e TT system

e IT system (only 1 AC devices)

General requirements on line supply

The plant builder or machine manufacturer must ensure for operation with rated current | ;.4
that the voltage drop between the transformer input terminals and the converter when
operated with its rated values is less than 4% of the transformer rated current

Restrictions for installation altitudes above 2000 m

Above an installation altitude of 2000 m, the permissible line supplies are restricted.

Cex]] Restrictions for special ambient conditions (Page 456)
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4.9 Connect the line supply, motor and braking resistor

4.9.1.1

TN line system

A TN system transfers the PE protective con-
ductor 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.

A TN system can transfer the neutral conduc-
tor N and the PE protective conductor either
separately or combined.

Converter operated on a TN line system

66

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

LYY Y L1
¢ Y Y Y\, L2
Y Y Y\, L3
N

T PE

Transformer or
generator

e Converter with integrated or external line filter:

To the system

— Operation on TN line systems with grounded neutral point permissible.

— Operation on TN line systems with grounded line conductor not permissible.

e Converter without line filter:

— Operation permissible on all TN line systems.

SINAMICS G120C Converters
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4.9 Connect the line supply, motor and braking resistor

4.9.1.2 TT line system

InaTT line system, the transformer ground- Example: Transfer of N, grounded neutral

ing and the installation grounding are inde- point

pendent of one another. L1

There are TT line supplies where the neutral L2

conductor N is either transferred — or not. L3

N
J_ T PE

Transformer or To the system
generator

Note
Operation in IEC or UL systems

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

Operating converter on a TT line system
e Converter with integrated or external line filter:
— Operation on TT line systems with grounded neutral point permissible.
— Operation on TT line systems without grounded neutral point not permissible.
e Converter without line filter:

— Operation on all TT line systems permissible.

SINAMICS G120C Converters
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4.9 Connect the line supply, motor and braking resistor

4.9.1.3 IT system

In an IT line system, all of the conductors are Example: Transfer of N, impedance with
insulated with respect to the PE protective respect to PE protective conductor
conductor — or connected to the PE protective L1
conductor through an impedance. L2
There are IT systems with and without transfer L3
of the neutral conductor N. ﬂ N

* PE

= <1
Transformer or To the system

generator

Operating the converter on an IT line system
* Converters with integrated line filter:
— Operation on IT line systems not permissible.
e Converter without line filter:

— Operation on all IT line systems permissible.

Behavior of the converter when a ground fault occurs

You must install an output reactor if the converter is to remain operational even when a ground
fault occurs at the converter output. This output reactor prevents an overcurrent trip or damage
to the converter.

4.9.2 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 G120C Converters
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4.9 Connect the line supply, motor and braking resistor

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 G120C Converters
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4.9 Connect the line supply, motor and braking resistor

4.9.3

Overview

Precondition

70

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.

Installation after a long storage time

If the converter has not been in operation for too long, you must form the DC link capacitors
before switching the full mains voltage to the converter.

Form the DC-link capacitors in the following cases:
* The converter was not operational for longer than one year.

* The date of manufacture of the converter was more than one year ago when installing the
converter for the first time.
The date of manufacture of the converter is coded in positions 3 - 6 of the serial number.

SN-D4[21123456

\—{ Day of manufacture |

Day of manufacture
1 January 3 March 5 May 7 July 9 September N November
2 February 4 April 6 June 8 August O October D December

Year of manufacture

A 2010 D 2013 H 2016 L 2019 P 2022 T 2025 W 2028
B 2011 E 2014 J 2017 M 2020 R 2023 U 2026 X 2029
C 2012 F 2015 K 2018 N 2021 S 2024 V 2027

Figure 4-25  Data of manufacture in the serial number (example, April 21, 2013)
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4.9 Connect the line supply, motor and braking resistor

Description
You form the DC-link capacitors by connecting power to the converter as shown below.
Forming for storage times of 1 ... 2 years
U [%] & . .
Forming for storage times of 2 ... 3 years
100
75 - —l
50 -
25 | L Forming for storage times of 3 and more years
T T T T T T T #
0 05 1 2 3 4 5 6 7 g '
Figure 4-26  Forming the DC-link capacitors
4.9.4 Connecting the converter and converter components to the supply
Overview
Line reactor External line Inverter Output reactor or
filter sine-wave filter
— 1L1 2L1 L1 L1' Li—u2 1U1 1U2
— 1L2 | 2L2 12 L2 L2 V2 V1| fE 1v2
— 1L3 2L3 L3 ‘ ‘ L3' L3 w2 1W1 1W2
QIc @ PE PE' QOPE L  PE1 PE2
PE m R2 R2
L1 R1 R1
L2} e
PE Braking resistor

Figure 4-27  Connecting converters FSAA ... FSC and their optional components

Inverter Output reactor or
duU/dt filter
_ Li—Uu2  1U1 1U2
— L2 V2 1V 1v2
— L3 w2 1WA 11wz (M
— QPE @  PE1 PE2
= 2? 2? F3  DCNS|pmm—n1U2
g L DCPS 1v2
L2 PEIL— J1w2
LSE Braking resistor Voltage Peak Limiter

Figure 4-28  Connection of the converters FSD, FSE and their optional components
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4.9 Connect the line supply, motor and braking resistor

Inverter Output reactor or
du/dt filter
— Li— U2 1U1 1U2
— L2|[FE==v2 1v1| CEEY [1v2
— L= lwz 1w+ W2 (M
Qpe|filo8ofD  PE1 PE2
mp\eoo
— oo 1
PE R2 R2
é@ R1_R1 F3
STem. =
PE ﬁ R2 DCNS |petummn | 1 U2
=L R DCPS 1v2
L1 il PE 1W2
L2 . . :
LSE Two braking resistors in Voltage Peak Limiter
parallel

Figure 4-29  Connection of the converter FSF and its optional components
If an EMC-compliant installation is required, you must use shielded cables.

EE] EMC-compliant setup of the machine or plant (Page 40)

Overview of the connections, FSAA ... FSC

The plugs for connecting the line supply, mo-
tor, and braking resistor are located on the
lower side of the converter.

SINAMICS G120C Converters
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4.9 Connect the line supply, motor and braking resistor

Overview of the connections, FSD ... FSF

Braking resistor

Braking resistor

&

e
F3——/ L\h R1
R2

L3 — (@)

NV

Line supply Motor

Line supply Motor

Figure 4-30  Connections for the line supply, motor and braking resistor

Connecting the line supply and motor, frame sizes FSD ... FSE

Remove the lower connection covers.

You must re-attach the covers in order to re-establish
the touch protection of the converter after the cables
have been connected.
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4.9 Connect the line supply, motor and braking resistor

Connecting the line supply and motor, frame size FSF

Figure 4-31  Connecting the line supply and motor, FSF

Remove the lower connection covers.
Use side cutters or a fine saw blade to make openings in the cover for the cables.

You must re-attach the covers in order to re-establish the touch protection of the converter after
the cables have been connected.

Connecting the braking resistor, frame sizes FSD ... FSF

We recommend mounting the shield plate. The shield plate is not included in the scope of
delivery of the converter.

Car]] Overview (Page 426)

Procedure

1. Remove the upper converter cover.

2. Release the two braking resistor terminals.

3. Remove the seal together with the connection cover upwards away from the converter.

4. Adapt the seal to the cable cross-section.

SINAMICS G120C Converters
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Conductor cross-sections and tightening torques of the converter

4.9 Connect the line supply, motor and braking resistor

5. Place the seal on the cables to be connected.

6. Connect the cables in the converter.

7. Push the seal into the converter housing.

8. Mount the upper converter cover.

You have connected the braking resistor.

m)

Table 4-6 Conductor cross-sections and tightening torques
Converter Connection Cross-section, tightening torque Stripped
Metric Imperial insula-
tion
length
FSAA, FSA | Line system, motor 1...2.5mm? 0.5 Nm 18 ... 14 AWG, 4.5 Ibfin |8 mm
FSB and braking resistor 4.6 mm? 0.6 Nm 12... 10 AWG, 5.5 Ibfin |8 mm
FSC, 6..16 mm?, 1.5Nm 10...5 AWG, 13.5Ibfin |10 mm
11 kW Plug connector
FSC, with Srewtemt 14016 mm?, 1.5 Nm 7 ..5AWG, 13.5Ibfin | 10 mm
15 kW ...
18.5 kW
FSD Line and motor Screw-type termi- | 10 ... 35 mm?, 8 ... 2 AWG, 22 Ibfin 18 mm
nal 2.5...45Nm
Braking resistor 2.5...16 mm?, 20 ... 6 AWG, 15 Ibfin 10 mm
1.2...1.5Nm
SINAMICS G120C Converters
Operating Instructions, 10/2020, FW V4.7 SP13, A5E34263257B AJ 75



Installing

4.9 Connect the line supply, motor and braking resistor

Converter Connection Cross-section, tightening torque Stripped
Metric Imperial insula-
tion
length
FSE Line and motor Screw-type termi- [ 25...70mm?,8... TONm |6 ... 3/0 AWG, 88.5 Ibfin | 25 mm
Braking resistor nal 10... 35 mm?, 8 ...2 AWG, 22 Ibfin 18 mm
2.5...45Nm
FSF Line and motor o 35...2x 120 mm?, 1T AWG ... 2 x 4/0 AWG, |-
22 ...25Nm 210 Ibf.in
Cablelugaccording
to SN71322 for
M10 bolts
Braking resistor Screw-type termi- [ 25...70 mm? 8 ... TONm |6 ... 3/0 AWG, 88.5 Ibfin | 25 mm
nal

Conductor cross-sections and tightening torques of the optional converter components

Reactor, filter or braking resistor as base components Frame size, rated power of the
converter
Connection cross-section (tightening torque)
1,0...25mm? (1,1 Nm) | 17 ... 14 AWG (10 Ibfin) FSAA | 0,55 kW ... 2,2 kW
Line reactor Rated power of the
Connection cross-section (tightening torque) inverter
2.5mm? (0.8 Nm) 14 AWG (7 1bfin) | PE M4 (3 Nm /27 Ibfin) 0.55 kW ... 4.0 KW
6 mm? (1.8 Nm) 10 AWG (16 Ibfin) . 5.5 kW ... 7.5 kW
16 mm?__ (4 Nm) 5 AWG (35 Ibfin) | = MO (5 Nm /44 Ibfin) 11 KW ... 18.5 KW
Output reactor Rated power of the
Conductor cross-section (tightening torque) inverter
2.5mm? (0.8 Nm) 14 AWG (7 1bfin) | PE M4 (3 Nm /27 Ibfin) 0.55 kW ... 4.0 kW
10 mm? (1.8 Nm) 8 AWG (16 Ibfin) . 55 kW ... 7.5 KW
16 mm>__ (4 Nm) 5 AWG (35 Ibfin) | = Mo (5 Nm /44 Ibfin) 11 kW ... 18.5 KW
M6 @O PEM6 @D 22 kW ... 37 kW
M8 @] PE M8 @I 45 kW ... 90 kW
M10 ©J] PE M8 QI 110 kW ... 132 kW
du/dt filter Rated power of the
Conductor cross-section (tightening torque) inverter
M10 ©]J ] | PEM6 @O 75 kW ... 132 kW
Voltage Peak Limiter Rated power of the
Conductor cross-section (tightening torque) inverter
M8 @] 75 kW ... 132 kKW
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76 Operating Instructions, 10/2020, FW V4.7 SP13, ASE34263257B AJ



Installing

4.9 Connect the line supply, motor and braking resistor

Braking resistor Rated power of the
Connection cross-section (tightening torque) inverter
R1, R2, PE Temperature contact

2.5 mm? (0.5 Nm)| 14 AWG (4.5 Ibf in) 0.55 kW ... 7.5 kW
2.5 mm? (0.6 Nm)| 10 AWG (5.5 Ibf in) 11 kW ... 18.5 kW

10mm2___ (0.8Nm)| 8 AWG (7.1 1bfin)] 2:5mMm* | 14 AWG 22 KW ... 37 KW

16mm> __ (1.2Nm)| 6 AWG __ (10.6 Ibfin)| (0-5Nm) | (4.51bfin) ™ 45w ... 55 kw

10/16 mm? (0.8/1.2 Nm)| 8/6 AWG (7.1/10.6 Ibf in) 75 kW ... 90 kW
16 mm?2 (1.2Nm)| 6 AWG (10.6 Ibf in) 110 KW ... 132 kW

4.9.5 Branch circuit protection
Table 4-7 Branch circuit protection according to the IEC standard and UL standard
Frame size | Rated power Article number
Converter Fuse according to | Max. rated current
the IEC standard | of the fuse accord-
ing to UL standard,
ClassJ"
FSAA 0.55 kw 6SL3210-1KE11-8... 3NA3803 10A
0.75 kw 6SL3210-1KE12-3...
1.1 kW 6SL3210-1KE13-2...
1.5 kW 6SL3210-1KE14-3...
2.2 kw 6SL3210-1KE15-8...
FSA 3 kw 6SL3210-1KE17-5... 3NA3805 15A
4 kW 6SL3210-1KE18-8...
FSB 5.5 kW 6SL3210-1KE21-3... 3NA3812 35A
7.5 kw 6SL3210-1KE21-7...
FSC 11 kW 6SL3210-1KE22-6... 3NA3822 60 A
15 kW 6SL3210-1KE23-2...
18.5 kW 6SL3210-1KE23-8...
FSD 22 kW 6SL3210-1KE24-4... 3NA3824 70 A
30 kw 6SL3210-1KE26-0... 3NA3830 90 A
37 kW 6SL3210-1KE27-0... 3NA3830 100 A
45 kW 6SL3210-1KE28-4... 3NA3832 125A
FSE 55 kW 6SL3210-1KE31-1... 3NA3836 150 A
FSF 75 kW 6SL3210-1KE31-4... 3NA3140 200 A
90 kW 6SL3210-1KE31-7... 3NA3142 250 A
110 kW 6SL3210-1KE32-1... 3NA3250 300A
132 kW 6SL3210-1KE32-4... 3NA3252 350 A

" The stated fuses are only permissible with a cabinet volume =0.36 m?

You can find information about other permissible overcurrent protection devices on the Internet.

@ Protective devices for SINAMICS G120C (https://support.industry.siemens.com/cs/ww/en/
view/109750343)
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4.9 Connect the line supply, motor and braking resistor

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

Measures for a UL and cUL-compliant installation:

Use the specified overcurrent protection device.

A multi-motor drive is not permissible, i.e. simultaneously operating several motors
connected to one converter.

The integrated semiconductor short-circuit protection in the converter does not provide
branch protection. Install branch protection in compliance with the National Electric Code or
the Canadian Electrical Code, part 1 and also all local regulations.

Depending on the converter, use the following power and motor cables:

— FSAA with rated power < 1.5 kW: Copper cable with a nominal temperature value of 60°C
D)

— FSAA (2.2 KW) and FSA ... FSC: Copper cable with a nominal temperature value of 75°C"
— FSD ... FSF: Copper cable with a nominal temperature value of 60 °C/75 °C"

For frame size FSE, use copper cables suitable for temperatures < 75° C" for connecting the
braking resistor.

For frame size FSF, to connect the line supply and motor, only use UL approved ring-type
cable lugs (ZMVV), which are certified for the particular voltage. Permissible current of the
ring-type cable lugs = 125 % of the input or output current.

Leave parameter p0610 in its factory setting.
The factory setting p0610 = 12 means: The converter responds to motor overtemperature
immediately with an alarm and after a certain time with a fault.

When commissioning the drive system, set the motor overload protection to 115 %, 230 %
or 400 % of the rated motor current using parameter p0640. As a consequence, the motor
overload protection is fulfilled according to UL 508C and UL 61800-5-1.

" When connecting a cable with a higher nominal temperature value, it is not permissible that
you reduce the cable cross-section.

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

Additional measures for CSA conformity
Frame sizes FSA ... FSC

78

Install the converter on a surge protection device with the following features:
Rated voltage 3-phase 480 V AC

Overvoltage category lll
Overvoltage VPR< 2500 V

Applications, type 1 or type 2

SINAMICS G120C Converters
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4.9 Connect the line supply, motor and braking resistor

Frame sizes FSD ... FSF
¢ Operate the converter under the following ambient conditions:
— Pollution degree 2

— Overvoltages category Il

4.9.6 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

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.

e 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
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* 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
R s o
e
\
.
i I>1>1> ‘
B
Circuit breaker L3 L2 L1
SITOP 20 A
19 . .
> Other 24 V loads
V24 121 A1 A2
Measuring current Modular residual
transformer current protective
To the converter device (MRCD)

Figure 4-32  MRCD
* 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:
Maximum permissible motor cable length (Page 81)
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Maximum permissible motor cable length

Table 4-8 Maximum permissible motor cable lengths for FSAA ... FSC"?
Converter | EMC category: Sec- No EMC category
frame size | ond environment,
C2orC3
Converter with fil- | Converter with fil- | Converter without | Converter without
ter ter and without out- | filter and without filter, with an out-
put reactor output reactor put reactor
with shielded mo- | Shielded | Unshiel- | Shielded | Unshiel- | Shielded | Unshiel-
tor cable ded ded ded
FSAA 25m? 50m 100 m 150 m* 150 m 150m?® | 225m?
FSA ... FSC 25m? 50 m 100 m 150 m 150 m 150m?® | 225m?

" The values are valid for a pulse frequency set at the factory

2)

4)

capacitance
»  For a line voltage 440V ... 415 V: shielded 100 m, unshielded 150 m

For operation in conjunction with a residual current protective device: shielded 15 m, unshielded 30 m
3 When using a low-capacitance motor connection cable: FSAA ... FSB: 50 m, FSC: 100 m
Exception for 2.2 kW: 125 m with standard motor cable, 150 m when using a motor cable with low

Table 4-9 Maximum permissible motor cable lengths for FSD ... FSF P2
Converter EMC category: Second No EMC category
frame size environment, C2 or C3
Converter with filter Converter with or with- | Converter without filter,
out filter, without output | with two output reactors
reactor in series
with shielded motorcable | Shielded | Unshielded | Shielded | Unshielded
FSD, FSE? 150 m 200m 300 m 350 m 525 m
FSF3? 150 m 300 m 450 m 525m 800 m

" The values are valid for a pulse frequency set at the factory

2)

3 The specified motor cable lengths apply for a line voltage of 400 V

SINAMICS G120C Converters
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4.9 Connect the line supply, motor and braking resistor

4.9.8 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 v 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

w2 U2 V2 In a delta connection, the motor is oper-
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 In the range f=0 ... 87 Hz, the motor can
output its rated torque M.

Ul V3PP The maximum voltage U =400 V is avail-
m Paf——== | _ ableata 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.

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

4.10 Connecting the interfaces for the converter control

4.10.1 Overview of the interfaces

Frame sizes FSAA ... FSC

To access the interfaces at the front of the Control Unit, you must lift the Operator Panel (if one
is being used) and open the front doors.

(O Terminal strip -X138
(2 Terminal strip -X137
(3 Terminal strip -X136

@ Interface -X21 to the Opera-
tor Panel

@ Memory card slot
@ Switch for Al O

| U

<« =

& ~

e | 0O/4mA..20mA
e U-10/0V...10V

(@) Switch for the bus address

Only on G120C DP and
G120C USS/MB

Bit 6 (64)H
Bit 5 (32)M
Bit4 (16)Hl
Bit3(8) H
Bit2(4) W
Bit1(2) W
Bit0 (1) W
On Off

G120C PN: No function

USB interface -X22 for con-
X150 nection to a PC

(® ENK1  @RDY  Status LED
@ W LNK1/2 only for G120C PN

Terminal strip -X139

@ OFF ON Switch for bus termination, only on G120C USS/MB
G120 DP and G120C PN: No function

@ Fieldbus interface at the bottom

SINAMICS G120C Converters
Operating Instructions, 10/2020, FW V4.7 SP13, A5E34263257B AJ 83



Installing

4.10 Connecting the interfaces for the converter control

Frame sizes FSD ... FSF

O .l

——=

[ - —

SIEMENS

——c]

X150
@ Terminal strip -X134

(@ BWRDY Status LED
Il BF
L] SAFE
Bl LNK1
Il LNK2

@ USB interface -X22 for connection to a
PC

® [an m| Switch for analog inputs
AIO TJ (Al0and Al 1)

I
e | 0/4mA..20mA
e U-10/0V..10V

@ Interface -X21 to the Operator Panel
(® Memory card slot

The memory card slot is located under a cov-
er. You must temporarily remove the cover to
insert or withdraw the memory card.

(@ Terminal strip -X130

Terminal strip -X132
(® Terminal strip -X133
Fieldbus interface -X150 at the bottom

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

Protection against unauthorized access via the USB interface

/\ WARNING

Unsafe operating states resulting from manipulation of the converter software
Manipulation of the converter software can cause unsafe operating states in your system that
may lead to death, serious injury, and property damage.
e Prevent unauthorized persons from accessing the converter's USB interface:

— Do not route the USB interface outside the control cabinet.

— Lock the control cabinet or the control room in which the converter is installed.

4.10.2

The fieldbus interface is on the underside of the converter.

9
X126
PROFIBUS

1 5

[222.08] \10dbus RTU

USs

10V

2 RS485P, receive and
transmit (+)

3 RS485N, receive and
transmit (-)

4 Shield

5 —-

SINAMICS G120C Converters

WN -~

o ~NOoO oD

Fieldbus interface assignment

RxD/TxD-P, receive and
transmit (B/B'")

CNTR-P, control signal

GND, reference for data (C/C")
+ 5V power supply
RxD/TxD-N, receive and
transmit (A/A")

Operating Instructions, 10/2020, FW V4.7 SP13, ASE34263257B AJ

O~NO GO~ WN -

— X150 P1
. X150 P2

8 1 PROFINET
EtherNet/IP
RX+ Receive data +
RX- Receive data -
TX+ Transmit data +
TX- Transmit data -
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4.10 Connecting the interfaces for the converter control

4.10.3 Terminal strips

Terminal strips for FSAA ... FSC with wiring example

-X136

31[+24V IN. 20.4 V ... 28.8 optional power supply, typically 0.5 A

32,GND IN. Reference for terminal 31

11 [+10VOUT | 10-V output, max. 10 mA

2 |GND Reference for terminals 1, 9, and 12

3 |Al 0+ Analog input (<10 V ... 10 V, 0/4 mA ... 20 mA)

4 |Al0- Reference for terminal 3

-X137

12|A0 0+ Analog output (0 V ... 10V, 0 mA ... 20 mA)

13|GND Reference for terminals 1, 9, and 12

21|DO 1+ -

Ao T }I:I Digital output, max. 0.5 A, 30 V DC

1‘5‘2 mggg :ITemperature sensor (PTC, KTY84, Pt1000, bimetal)

28GND Reference for terminals 1, 9, and 12

-X138

69DI COM1 Reference for terminals 5, 7, and 16

34DICOM2 P Reference for terminals 6, 8, and 17
Ll 5DIo ST AvFK
——"—{6 [DI1 H
17 1DI2 . Ay K Digital inputs, for contacts switching to P or N,
L gois BYK| llow<5V, high> 11V, max. 30 V
-—"—{16DI 4 STI4 AYAK
L 47015 AV 7 -X139

;g Bg 8 ggM 1 Digital output,
®-igboone ) max. 0.5A, 30V DC

—9 |+24V OUT 24-V output, max. 100 mA

Figure 4-33  Wiring example of the digital inputs with the internal converter 24 V power supply
All terminals with the reference potential "GND" are connected to each other inside the
converter.
DI COM1 Reference potentials "DI COM1" and "DI COM2" are electrically isolated from "GND".
DI COM2 - if, as described above, you use the 24-V power supply from terminal 9 to supply the digital
inputs, then you must connect "GND" with "DI COM1" and "Dl COM2" at the terminals.
31[+24 VIN When an optional 24-V power supply is connected to terminals 31, 32, the Control Unit remains
32[GND IN in operation even after the Power Module has been disconnected from the line supply. The
Control Unit thus maintains fieldbus communication, for example.
- for terminals 31, 32 only use a 24 VDC power supply with PELV (Protective Extra Low Voltage).
-> for applications in the USA and Canada: Use a 24 VDC power supply, NEC Class 2.
-> connect the 0 V of the power supply with the protective conductor.
- if you also wish to use the power supply at terminals 31, 32 for the digital inputs, then you
must connect "DI COM1/2" and "GND IN" with one another at the terminals.
3 |AI O+ For the analog input, you can use the internal 10-V power supply or an external voltage source.
4 |AIQ- Typical current consumption: 10 mA ... 20 mA.
- If you use the internal 10-V supply, you must connect Al 0- to GND.
SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

Further wiring options of digital inputs for FSAA ... FSC

-X137
12
13
24V, +—X-21|D0 1+ If you wish to connect the external and the
GND,, 22|00 1- internal converter power supply voltages
14 with one another, then you must connect
15 "GND" with terminals 34 and 69 at the ter-
28{GND minals.
-X138
69|DI COM1
34Dl COM2
H—"—5 DI 0
H—"—6 [DI 1
——"—7 [DI2
—+—"—8 [DI3
——"—16|DI 4 -X139
——"—17|DI 5 19]D0 0 NO
20[D0 0 COM
&-18|D0 0 NC
9 [+24V OUT
Connection of contacts switching to P potential
with an external power source
-X137
12 Connect terminals 69 and 34 at the termi-
13 nals.
—X-21|D0 1+
GND,, 22D0 1-
14
15
28/GND
-X138
24V 69DI COM1
34/DI COM2
H—"—5 [DIO
H—"—6 [DI 1
H—"—7 [DI2
++—"—8 |DI3
——"—16|DI 4 -X139
H—"—17|DI 5 19[DO 0 NO
20DO 0 COM
&-18D0OONC
9 [+24V OUT

Connection of contacts switching to N potential
with an external power source

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

Terminal strips for FSD ... FSF with wiring example

-X130
31|+24V IN 20.4V ... 28.8 V optional power supply, typically 0.5 A
32|GND IN Reference for terminal 31
—34|DICOM2 | Reference for terminals 6, 8 and 17
27|GND Reference for terminals 1, 9 and 12
-X132
1 [+10V out 10 V output referred to GND, max. 10 mA
2 |GND Reference for terminals 1, 9, 12 and 26
3 |AI O+ Analog input (<10 V ... 10 V, 0/4 mA ... 20 mA)
4 |Al0- Reference for Terminal 3
12|A0 0+ Analog output (O V ... 10V, 0/4 mA ... 20 mA)
13|GND Reference for terminals 1, 9, and 12
21|DO 1+ F s
5200 1- ' I Digital output, max. 0.5 A 30V
14{T1 MOTOR .
152 MOTOR :|Temperature sensor (PTC, KTY84, Pt1000, bimetal)
-X133
9 [|+24V out 24 \/ output referred to GND, max. 200 mA
H28|GND Reference for terminals 1, 9 and 12
—69|DI COM1 R AK Reference for terminals 5, 7 and 16
—"—5 [DI0 ~
——16 |DI1 AYAK| | Digital inputs,
17 D2 S EYAK | for connecting P or M-switching contact
L 8 DI3 EFAK , low < 5V, high > 11 V, max. 30 V
- 16]DI 4 __AVAK
L 117DI'5 AYAK
-X134
—&®-18|DO 0 NC
19ID0 0 NO ? Digital output, max. 0.5 A 30V
20/DO 0 COM
Figure 4-34  Wiring example of the digital inputs with the internal converter 24 V power supply
All terminals with the reference potential "GND" are connected to each other inside the
converter.
DI COM1 Reference potentials "DI COM1" and "DI COM2" are electrically isolated from "GND".
DI COM2 - if, as described above, you use the 24-V power supply from terminal 9 to supply the digital
inputs, then you must connect "GND" with "DI COM1" and "DI COM2" at the terminals.
31[+24 VIN When an optional 24 V power supply is connected to terminals 31, 32, the converter remains in
32/GND IN operation even after the Power Module has been disconnected from the line supply. As a
consequence, the converter maintains fieldbus communication, for example.
- for terminals 31, 32 only use a 24 VDC power supply with PELV (Protective Extra Low Voltage).
- for applications in the USA and Canada: Use a 24 VDC power supply, NEC Class 2.
-» connect the 0 V of the power supply with the protective conductor.
- if you also wish to use the power supply at terminals 31, 32 for the digital inputs, then you
must connect "DI COM1/2" and "GND IN" with one another at the terminals.
3 |AI O+ For the analog input, you can use the internal 10 V supply or an external voltage source.
4 JAIO-

88

- If you use the internal 10 V power supply, you must connect Al 0- or Al 1- to GND.
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4.10 Connecting the interfaces for the converter control

Further wiring options of digital inputs for FSD ... FSF

DI COM2 If you wish to connect the external
_ and the internal converter power sup-
32 ply voltages with one another, then
[1] | you must connect "GND" with termi-
24V, R 211D0 1 POS nals 34 and 69 at the terminals.

GND,, 22|D0 1NEG

-X133
9 [+24V out
—28|GND
69|DI COM1
-X134 L~ 15 [DI0
—-&®-18]DO O NC +—"——6 |DI 1
19|D0 0 NO ———7 [DI2
20/D00COM | +—"—8 [DI3
—~—116|DI 4
L———17|DI 5

Connection of contacts switching to P potential with an
external power source

-X130
3@: Connect terminals 69 and 34 at the

|C0|v|2 | terminals.

il

GNDexI E

AV ®-{-21]D0 1P0S
22|D0 1 NEG

-X133
9 |[+24V out
28|GND
69|DI COM1
-X134 +——15 DI
&®-18[DO 0 NC — —16 [DI 1
19|DO 0 NO —"——7 [DI2
20/DO0COM | +——8 [DI3
———16|DI 4
L—-—117IDI5

Connection of contacts switching to N potential with an
external power source

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

4.10.4

Factory setting of the interfaces

Converters FSAA ... FSC

The factory setting of the interfaces depends on which fieldbus the converter supports.

Figure 4-35

90

||

il

-X136

31

+24V IN

32

GND IN

1

+10V out

2

GND

3

Al 0+

4

Al 0-

Speed setpoint (-10V ... 10 V)

-X137

12

AO 0+

Actual speed value (0 mA ... 20 mA)

13

GND

21

DO 1POS

22

DO 1NEG

Alarm

14

T1 MOTOR

15

T2 MOTOR

28

GND

-X138

69

DI COM1

34

DI COM2

5

DIO

ON/OFF1

6

DI 1

Reversing direction of rotation

-X139

7

DI 2

Acknowledge fault

—18/DOONC

8

DI 3

19/D0 0 NO Fault

16

DI 4

—X)-20[DO 0 COM

17

DI5

9 |+24V out

Factory settings for G120C USS, FSAA ... FSC

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

}LQ

Higher-level open-
loop control

| PROFIBUS / ~{DI3 = 0) Open-loop control via PROFIdrive telegram 1

PROFINET Fieldbus is not active
-X136 :

31

+24V IN

32

GND IN

1

+10V out

2

GND

3

Al 0+

4

Al 0-

-X137

12

13

AO 0+ Actual speed value (0 mA ... 20 mA)
GND :

21

DO 1POS

®||o

22

DO1NEG | Alarm

14

T1 MOTOR

15

T2 MOTOR

28

GND

-X138

69

DI COM1

34

M|

5

ol e

5 013=0) —
~ A6 D FopB=1) Jog 2

DI3 = 1) Jog 1

— -7 IDI2 [ Acknowledge fault -X139
B3 Switch over open-loop (DI3 = 0) Fieldbus —18|DOQONC
control and setpoint (D13 =1) Jog 19/DO 0 NO Fault
16(DI 4 -—- -X-20|D0 0 COM
17/DI 5 --- 9 |+24V out

Figure 4-36  Factory settings for G120C DP and G120C PN, FSAA ... FSC

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

Converters FSD ... FSF

a

|

Higher-level open-
loop control

Figure 4-37

92

-X130

31

+24V IN

32

GND IN

34

DI COM2

27

GND

-X134

18

DOONC

19

DOONO Fault

20

DO 0 COM

-X132

1

+10V out

2

GND

~DI 3 =0 Control via PROFIdrive telegram 1
Fieldbus is not active

3

Al 0+

4

Al 0-

12

AO 0+

Speed actual value (0 mA ... 20 mA)

113

GND

21

DO 1POS

| o] |

22

DO 1NEG

Alarm

14

T1 MOTOR

15

T2 MOTOR

-X133

9

+24V out

28

GND

69

DI COM1

M

5

DIO

—a

——6 DI 1

=

Jog 1

3

==
Q0|
o
o)
Q
N

QO[O (L)

= el =)

— -7 bI2

Acknowledge fault

——8 DI3

Switch over open-loop (I 3 = () Fieldbus
control and setpoint  OI3=1) Jogging

16

DI4

17

DI5

Factory setting for G120C PN, FSD ... FSF
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4.10 Connecting the interfaces for the converter control

4.10.5 Default setting of the interfaces

Default setting 1: "Conveyor systems with 2 fixed frequencies"

5DI0 | ON/OFF1 clockwise

6Dl 1 | ON/OFF1 counterclockwise

7IDI 2 | Acknowledge fault
16D 4 | Fixed speed setpoint 3:

— 1715 | Fixed speed setpoint 4

18
19
20

DO 0 | Fault

—®-21D0 1 | Warning
122
S Actual speed value

DO 0: p0730, DO 1: p0731 AO 0: p077110] DI 0:r0722.0, ..., DI 5:r0722.5
Fixed speed setpoint 3: p1003, fixed speed setpoint 4: p1004, fixed speed setpoint active: r1024
Speed setpoint (main setpoint): p1070[0] = 1024

DI 4 and DI 5 = high: The converter adds both fixed speed setpoints

Designation in the BOP-2: coN 2 SP

Default setting 2: "Conveyor systems with Basic Safety"

— — 5DI0 | ON/OFF1 with fixed speed setpoint 1
— — 6Dl 1 | Fixed speed setpoint 2:
:// — 7|DI2 | Acknowledge fault
] 1?3: g } Reserved fiir a safety function
—X-18D0 0 | Fault

19

20
-®-21|D0 1 | Warning

22
Actual speed value
DO 0: p0730, DO 1: p0731 AO 0: p07711[0] DI 0:r0722.0, ..., DI 5:r0722.5
Fixed speed setpoint 1: p1001, fixed speed setpoint 2: p1002, fixed speed setpoint active: r1024
Speed setpoint (main setpoint): p1070[0] = 1024
DI 0 and DI 1 = high: The converter adds both fixed speed setpoints.
Designation in the BOP-2: coN SAFE

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

Default setting 3: "Conveyor systems with 4 fixed frequencies"

5DI0 | ON/OFF1 with fixed speed setpoint 1
6011 | Fixed speed setpoint 2
7IDI 2 | Acknowledge fault
16014 | Fixed speed setpoint 3
— —17|DI5_| Fixed speed setpoint 4
18
19

DO 0 | Fault

—®-21|D0 1 | Warning
122
© Actual speed value

DO 0: p0730, DO 1: p0731 AO 0: p077110] DI 0:r0722.0, ..., DI 5:r0722.5
Fixed speed setpoint 1: p1001, ... fixed speed setpoint 4: p1004, fixed speed setpoint active: r1024
Speed setpoint (main setpoint): p1070[0] = 1024

Several of the DI 0, DI 1, DI 4, and DI 5 = high: the converter adds the corresponding fixed speed setpoints.
Designation in the BOP-2: coN 4 SP

Default setting 4: "Conveyor system with fieldbus"

ad

o

L Control via PROFIdrive telegram 352
—®-{18D0 0 | Fault

—®—§; DO 1| Warning
© Actual speed value

DO 0: p0730, DO 1: p0731 AO 0: p07711[0]
Speed setpoint (main setpoint): p1070[0] = 2050[1]
Designation in the BOP-2: coN Fb

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

Default setting 5: "Conveyor systems with fieldbus and Basic Safety"

e

»

L Control via PROFIdrive telegram 352

] 17% } Reserved fir a safety function

—XH j]SDO 0] Fault

20
—®—2;DO 1] Warning

2
Actual speed value
DO 0: p0730, DO 1: p0731 AO 0: p0771[0] DI 4:r0722.4, DI 5:r0722.5
Speed setpoint (main setpoint): p1070[0] = 2050[1]
Designation in the BOP-2: coN Fb S

;

Default setting 7: "Fieldbus with data set switchover"
Factory setting for converters with PROFIBUS or PROFINET interface

Cls]

[

| ~~DI3 = () Control via PROFIdrive telegram 1
io (D13 = 1) Fieldbus is not active

_ Em. DI3 =0 No function

:=(DI3 = 1) Jogging 1
— oD DI 3 = 0) No function
:=DI3 = 1) Jogging 2
—— 712 | : Acknowledge fault
— — 8DI3 [-i Switch over control and speed setpoint

Telegram 1, PZD2 DIS=0;

Jogging 1 or2 _(DI3=1 = Speed setpoint
Speed setpoint

—X-18D0 0 | Fault
19
20
—X-21Dp01] Alarm
22
O Speed actual value
DO 0: p0730, DO 1: p0731 AO 0: p0771[0] DI 0:r0722.0, ..., D1 3:r0722.3

Speed setpoint (main setpoint): p1070[0] = 2050[1]
Jog 1 speed setpoint: p1058, factory setting: 150 rpm
Jog 2 speed setpoint: p1059, factory setting: -150 rpm
Designation in the BOP-2: FB cdS

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

Default setting 8: "MOP with Basic Safety"

—— 5DI0 ON/OFF1
Motorized potentiometer, raise
— — 7D 2 Motorized potentiometer, lower

|
o
=

I:L'»— Speed setpoint

—— 8DI3 | Acknowledge fault
— —16DI4 || Reserved for a safety functi
— 715 y function
—X-18D00 | Fault

119

20
-®-21D01] Warning

22
Actual speed value
DO 0: p0730, DO 1: p0731 AO 0: p0771[0] DI 0:r0722.0, ..., DI 5:r0722.5
Motorized potentiometer setpoint after ramp-function generator: r1050
Speed setpoint (main setpoint): p1070[0] = 1050
Designation in the BOP-2: MoP SAFE

Default setting 9: "Standard 1/0 with MOP"

—— 5DI0 ON/OFF1

—— 6Dl 1 Motorized potentiometer, raise
—— 7012 Motorized potentiometer, lower
—— 8DI3 Acknowledge fault

I:]}o— Speed setpoint

—X®-18D00 | Fault
119
20
—X-21Db0 1] Alarm
22
S Speed actual value
DO 0: p0730, DO 1: p0731 AO 0: p0771[0] DI 0:r0722.0, ..., D1 3:r0722.3

Motorized potentiometer setpoint after ramp-function generator: r1050
Speed setpoint (main setpoint): p1070[0] = 1050
Designation in the BOP-2: Std MoP

SINAMICS G120C Converters
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4.10 Connecting the interfaces for the converter control

Default setting 12: "Standard 1/0 with analog setpoint"

Factory setting for converters with USS interface

— — 5DI0 | ON/OFF1
— — 6DI1 | Reversing
—— 7IDI 2 | Acknowledge fault

i Speed setpoint
—X{18D0 0 | Fault
119
20
—X-21|D0 1 | Alarm

122
S Speed actual value

DO 0: p0730,D0O 1: AO 0: p0771[0]
p0731

DI 0:r0722.0, ..., DI 2:10722.2 Al 0: r0755[0]

Speed setpoint (main setpoint): p1070[0] = 755[0]

Designation in the BOP-2: Std ASP

Default setting 13: "Standard 1/0 with analog setpoint and safety"

ON/OFF1
Reversing
Acknowledge fault

5
6
] 7
— 16

17

wliwllw/lelle]
(S, 1R Sl fe]

: Speed setpoint
-®-18D0 0] Fault
19

—®-21|D0 1 | Warning
122
© Actual speed value

DO 0: p0730,D0O 1: AO 0: p0771[0]
p0731

Reserved fur a safety function

DI 0:r0722.0, ..., DI 5:r0722.5 Al 0: r0755(0]

Speed setpoint (main setpoint): p1070[0] = 755[0]

Designation in the BOP-2: ASPS
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4.10 Connecting the interfaces for the converter control

Default setting 14: "Process industry with fieldbus"

o

»

L Control via PROFIdrive telegram 20

.~ PZD01.15=0 No function
_/EPZD01.15 =1 ON/OFF1

—— 6DI1 | i External fault
—— 7D12 | i Acknowledge fault
—— 8DI3 | | No function

»» PZD01.15=0 No function
1614 : =PZD01.15 = 1— Motorized potentiometer (MOP), raise
_ _/- PZD01.15=0 | No function
A7D1s : =PZD01.15 = 14 | Motorized potentiometer, lower

PZD01.15=0

_ \DSpeed setpoint
MOP (- PEODLIS=1

3

—X{18D0 0 | Fault
19
20
—®—§;DO 1] Alarm
O Speed actual value
DO 0: p0730, DO 1: p0731 AO 0: p07711[0] DI 0:r0722.0, ..., DI 5:r0722.5

Motorized potentiometer setpoint after ramp-function generator: r1050
Speed setpoint (main setpoint): p1070[0] = 2050[1], p1070[1] = 1050
Switch controller via PZD01, bit 15: p0810 =r2090.15

Designation in the BOP-2: Proc Fb

SINAMICS G120C Converters
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Default setting 15: "Process industry"

—— 5DI0 ON/OFFA1
— — 6Dl 1 External fault
—— 7Dl 2 Acknowledge fault
—— 8DI3 -+ Switchover sfetpoint
> [D13=0] No function
— L
o= Motorized potentiometer (MOP), raise
_ _.:_ No function

Motorized potentiometer, lower

] —3AT0Y] D|3—0{

_—@ - \m Speed setpoint

—X-{18D0 0 | Fault
119
20

—X-21Db01] Alarm
122

O Speed actual value

DO 0: p0730,D0O 1: AO 0: p0771[0] DI 0:r0722.0, ..., DI 5:r0722.5
p0731

Motorized potentiometer setpoint after ramp-function generator: r1050
Speed setpoint (main setpoint): p1070[0] = 755[0], p1070[1] = 1050
Designation in the BOP-2: Proc

Default setting 17: "2-wire (forw/backw1)"

— — 5DI0 | ON/OFF1 clockwise
— — 6Dl 1 | ON /OFF counterclockwise
— — 7012 | Acknowledge fault

) Speed setpoint
—X{18D0 0 | Fault

—X-21D0 1 | Alarm
122
© Speed actual value

DO 0: p0730,D0O 1: AO 0: p0771[0] DI 0:r0722.0, ..., DI 2: r0722.2
p0731

Speed setpoint (main setpoint): p1070[0] = 755[0]
Designation in the BOP-2: 2-wIrE 1

SINAMICS G120C Converters
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Default setting 18: "2-wire (forw/backw2)"

— — 5DI0 | ON/OFF1 clockwise
— — 6DI1 | ON /OFF counterclockwise
— — 7IDI12 | Acknowledge fault
i Speed setpoint
—X{18D0 0 | Fault

—X-21D0 1 | Alarm

122
© Speed actual value

DO 0: p0730,D0O 1: AO 0: p0771[0] DI 0:r0722.0, ..., DI 2:r0722.2
p0731

Speed setpoint (main setpoint): p1070[0] = 755[0]
Designation in the BOP-2: 2-wIrE 2

Default setting 19: "3-wire (enable/forw/backw)"

100

—~— 5DI0 | Enable / OFF1

— — 6DI1 | ON clockwise

— — 7|D12 | ON counterclockwise
——{16[DI 4 | Acknowledge fault

h Speed setpoint
—X-{18D0 0 | Fault

119
20
—®-21]D0 1 | Alarm

122
© Speed actual value

DO 0: p0730,D0O 1: AO 0: p0771[0] DI 0:r0722.0, ..., DI 4:r0722.4
p0731

Speed setpoint (main setpoint): p1070[0] = 755[0]
Designation in the BOP-2: 3-wIrE 1

Al 0: r0755[0]

Al 0: r0755(0]
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Default setting 20: "3-wire (enable/on/reverse)"

5DI0 | Enable / OFF1
6Dl 1 | ON
— — 7DI2 | Reversing
16[D14 | Acknowledge fault

: Speed setpoint
—X-18D0 0 | Fault

—X-21|D0 1 | Alarm
122
© Speed actual value

DO 0: p0730, DO 1:  AO 0: p0771(0] DI 0: 10722.0, ..., DI 4:10722.4 Al 0: r0755[0]
p0731

Speed setpoint (main setpoint): p1070[0] = 755[0]
Designation in the BOP-2: 3-wilrE 2

Default setting 21: "USS fieldbus"

o |

L— USS (38400 baud, 2 PZD, PKW variable)

—— 7pI2 ] Acknowledge fault
—X-18D0 0 | Fault

119
20
—®-21D0 1 | Alarm
122

© Speed actual value

DO 0: p0730, DO 1: p0731 AO 0: p0771[0] DI 2: 10722.2
Speed setpoint (main setpoint): p1070[0] = 2050[1]

Designation in the BOP-2: FB USS

SINAMICS G120C Converters
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4.10.6 Failsafe digital input

To enable a safety function via the terminal strip of the converter, you need a failsafe digital

input.

— —16

DI 4 HIP{S
DI5 FD'O

Which devices are you allowed to connect?

For specific default settings of the terminal strip, e.g. default
setting 2, the converter combines two digital inputs to form
one failsafe digital input FDI O.

The failsafe digital input is designed for the following devices:

* Connection of safety sensors, e.g. emergency stop command devices or light curtains.

* Connection of pre-processing devices, e.qg. failsafe control systems and safety relays.

Signal state

The converter expects signals with the same state at its failsafe digital input:

¢ High signal: The safety function is deselected.

* Low signal: The safety function is selected.

Connecting P/P and P/M-switching fail-safe digital outputs

24V DC 24V DC
F-DO F-DO
M M {
PP-switching digital output PM-switching digital output

It is permissible to connect PP and PM-switching safe outputs to a fail-safe digital input.

Fault detection

The converter compares the two signals of the failsafe digital input. The converter thus detects,
for example the following faults:

e (Cable break

¢ Defective sensor

The converter cannot detect the following faults:

e Cross-circuit of the two cables

* Short-circuit between signal cable and 24 V power supply

102
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Special measures to prevent cross-circuits and short-circuits

The routing of cables over longer distances, e.g. between remote control cabinets, increases the
risk of damaging cables. Damaged cables raise the risk of an undetected cross-circuit with power-
conducting cables laid in parallel. A cross-circuit can cause interruption to the transfer of safety-
related signals.

To avoid cross circuit faults and short-circuits, you must protect the cables between a sensor and
the converter; this can be done by routing the cables separately or in a steel pipe/duct

On and off test

The converter filters signal changes using on and off tests at the failsafe digital input using an
adjustable software filter.

SINAMICS G120C Converters
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4.10.7

Overview

Connecting a failsafe digital input

The converter has the following connection options for failsafe digital inputs:
e Sensor output

* PM-switching failsafe digital output

* PP-switching failsafe digital output

24V DC 24V DC

34|DI COM2
- = -
{— EI
oHo 16D 4
F-DO F-DI [\ooo F-DO 17DI5 F-DI |[2Bo
m— ooo
ot
M L 34|DI COM2
69|DI COM1 69(DI COMA1 —
M . M

Figure 4-38  Connecting a PM-switching and PP-switching failsafe digital output

Function description

104

The following examples comply with PL d according to EN 13849-1 and SIL2 according to IEC
61508 for the case that all components are installed within one control cabinet.

E 34[DI COM2)
28|GND

Figure 4-39  Connecting a sensor, e.g. Emergency Stop mushroom pushbutton or limit switch

SINAMICS G120C Converters
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24V DC

©)

Start

ATINK  IN1T1IN2 T2 INF INS

[Cm] 1 Autostart / Monitored Start

[CH2 Cross fault detection OFF/ON
[CM] 3 2 single channels / 1 double sensor
[Cmm|4 Start up test yes / no

3SK1120-1AB40

A2 Q1
—O

LT: 16]DI 4 ﬂﬂ@

17[D1 5 —

]F-Dl oHo

ooo

G

69]DI COM1 |

F 34|DI COM2

Figure 4-40  Connecting a safety relay, e.g. SIRIUS 3SK11

24V DC
572l 16D 4
R [ +7ors
19
22 69]DI COM1
39 34|DI COM2
M

Figure 4-41  Connecting an F digital output module, e.g. SIMATIC F digital output module

Further information
EE] Manuals and technical support (Page 487)

The Safety Integrated Function Manual provides additional connection options and connections
in separate control cabinets.
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4.10.8 Wiring terminal strips

/\ WARNING

Electric shock due to unsuitable power supply

Death or serious injury can result when live parts are touched in the event of a fault.

¢ For all connections and terminals of the electronic boards, only use power supplies that
provide PELV (Protective Extra Low Voltage) or SELV (Safety Extra Low Voltage) output
voltages.

/\ 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.qg.
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/
csiww/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.

SINAMICS G120C Converters
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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.

Permissible cables

Table 4-10  Permissible cables and wiring options

Solid or finely stran-
ded conductor

Finely stranded con-

ductor with non-insu-

lated conductor end
sleeve

Finely stranded con-

ductor with partially

insulated conductor
end sleeve

Two finely stranded conductors
with the same cross-section with
partially insulated twin end
sleeves

8 mm

l;kg 2+ 0.5 mm?2

8 mm

AEE 0.5 mm?

8mm 05 ..

a@ 1.0 mm?

8mm g5 .

= 15mm

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 converter as strain relief.

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:

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

SINAMICS G120C Converters
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4.10.8.1

108

Connecting the cable shields (FSAA ... FSC)

For EMC-compatible wiring, you must use shielded cables to the motor and to the braking
resistor. Connect the cable shields to the shield plate of the converter. The shield support for
converter FSA is displayed as an example.

A ferrite core in the power cable is additionally required for the converter FSAA, 2.2 kW.

L2 PE
L1 L3

Unshielded line cable

Toothed tapes on the shield plate of the converter
Shielded cable to the braking resistor
Shield clamp for the cable to the terminal strip on the shield plate of the converter

Shielded motor cable
Unlacquered, good electrically conducting mounting plate

Supplied ferrite core in the line cable, relevant only for FSAA, 2.2 kW (65L3210-1KE15-8A . 2)
Figure 4-42  EMC-compliant wiring shown using the example of a frame size A and frame size AA

converter
© Connect shield .—@—.

Shield plate

@
@
®
@
@ Shielded cables to the terminal strip, to the fieldbus and to the motor temperature sensor
®
@

@ Bare shield

Mounting plate
Hose clamp

=1

Figure 4-43  EMC-compliant shield connection
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4.10.8.2 Connecting cable shields (FSD ... FSF)

Connect cables at the converter so that they are EMC compliant

Attach the cable tie holders to the Power Mod-
ule as shown to the left in the diagram before
you establish the connections.

Fix the line connecting cable using a cable tie
as shown in @

Fix the shield of the motor connecting cable
using a hose clamp (@).

Connectthe shield of the control cable with the
shield plate of the Control Unit ®) using a
steel band. Also attach the control cable to the
Power Module using a cable tie (@).

SINAMICS G120C Converters
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4.10.9 Fieldbus interfaces

Overview

The Control Units are available in different versions for communication with higher-level
controls with the subsequently listed fieldbus interfaces:

Fieldbus Profiles S7 commu- Control Unit
PROFIdrive | PROFIsafe® PROFlenergy? nication?

PROFINET v v v v G120CPN

EtherNet/IP?

PROFIBUS v v v G120CDP

Uss? G120C USS/MB

Modbus RTU?

DInformation on PROFIsafe can be found in the "Safety Integrated" Function Manual.

JInformation about these fieldbuses, profiles and communication types can be found in the
"Fieldbus" Function Manual.

=] Overview of the manuals (Page 487)

4.10.10 Connecting the converter to PROFINET

4.10.10.1 Communication via PROFINET 10 and Ethernet

You can either integrate the converter in a PROFINET network or communicate with the
converter via Ethernet.

The converter in PROFINET IO operation

ﬁ =7 SIMATIC S7-1500 PC (Supervisor)
-~ (Controller)
EPROFINET = SINAMICS G120
SINAMICS G120C
SINAMICS SINAMICS G120X

G110M

Figure 4-44  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.

SINAMICS G120C Converters
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* 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 10 controller, not from its memory card or from the
programming device.

¢ Shared Device for converters that support PROFlIsafe.

The converter as Ethernet node

L]~

J/———\
B Ethernet — SINAMICS G120
SINAMICS G120C
SINAMICS SINAMICS G120X

G110M

Figure 4-45  The converter as Ethernet node (examples)

Further information on the operation as Ethernet nodes can be found in the Function Manual
"Fieldbuses".

Cer]] Overview of the manuals (Page 487)

Further information on PROFINET
Further information on PROFINET can be found on the Internet:

. @ PROFINET - the Ethernet standard for automation (http://w3.siemens.com/mcms/
automation/en/industrial-communications/profinet/Pages/Default.aspx)

. @ PROFINET system description (https://support.industry.siemens.com/cs/ww/enlview/
19292127)
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4.10.10.2

4.10.10.3

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 83)
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)
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.

What do you have to set for communication via PROFINET?

Configuring PROFINET communication in the 1/0 controller

Device name

IP address

112

You require the appropriate engineering system to configure PROFINET communication in the IO
controller.

If required, load the GSDML file of the converter into the engineering system.
Carl] Installing GSDML (Page 113)

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.

To assign the device name, you need an engineering software, e.g. HW-Config.

The converter saves the device name on the inserted memory card.

In addition to the device name, PROFINET also uses an IP address.
You have the following options to specify the IP address of the converter:
* You specify the IP address using engineering software, e.g. via HW Config.

* The IO Controller assigns an IP address to the converter.

SINAMICS G120C Converters
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Telegram

Set the same telegram in the converter as in the IO Controller. Interconnect the telegrams in the
control program of the 10 Controller with the signals of your choosing.

Cer]] Drive control via PROFIBUS or PROFINET (Page 223)

Application examples
You can find application examples for PROFINET 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)

4.10.10.4 Installing GSDML

Procedure
1. Save the GSDML to your PC.

— With Internet access:
GSDML (https://support.industry.siemens.com/cs/ww/en/view/26641490)

— 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.

4.10.11 Connecting the converter to PROFIBUS

{

= SIMATIC S7-1500 PC (Class 2 Master)
D (Class 1 master)

m
ca
LUy

BPROFIBUS DP

o SINAMICS G120D
i55el (Slave)
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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://www.profibus.com/downloads/installation-guide/)

. @ Information about PROFIBUS DP (http://lwww.automation.siemens.com/net/html_76/
support/printkatalog.htm)

4.10.11.1 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 83)
The maximum permitted cable length to the previous station or the subsequent oneis 100 m
at a baud rate of 12 Mbit/s.

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.

You connected the converter with the control via PROFIBUS.
m)
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.

4.10.11.2 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.
Lot Installing the GSD (Page 116)

Setting the address
Set the address of the PROFIBUS slave.
Cat]] Set the PROFIBUS address (Page 116)

SINAMICS G120C Converters
114 Operating Instructions, 10/2020, FW V4.7 SP13, A5E34263257B AJ


http://www.profibus.com/downloads/installation-guide/
http://www.automation.siemens.com/net/html_76/support/printkatalog.htm
http://www.automation.siemens.com/net/html_76/support/printkatalog.htm

Installing

4.10 Connecting the interfaces for the converter control

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.

Cer]] Drive control via PROFIBUS or PROFINET (Page 223)

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)
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4.10.11.3 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.

4.10.11.4 Set the PROFIBUS address

Valid address area: 1...125
You have the following options for setting the address:

¢ Using the address switch on the Control Unit:

Bit6 (64) W Example: B
Bit5 (32) A [
Bit4 (16) A [
Bit3(8) M L

Bit2(4) N [
Bit1(2) W 2|l

Bito(1) M [
On Off =10|0n_Off

Figure 4-46  Address switch with example for bus address 10

The address switch has priority over the other settings.

¢ With a commissioning tool, e.g. an operator panel, via parameter p0918 (factory setting:
p0918 = 126).
It is only possible to change p0918 if an invalid address is set in the address switch.

Catl] Overview of the interfaces (Page 83)
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Installing

4.10 Connecting the interfaces for the converter control

Setting the bus address

Procedure

1. Set the address using one of the subsequently listed options:
— Via the address switch
—  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.
m)
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4.11 Connecting a motor holding brake
4.11 Connecting a motor holding brake

Connecting a motor holding brake
You can use any converter digital output to control the motor holding brake.

If the current or voltage rating of the digital output is not sufficient, then you must control the
motor holding brake through a coupling relay.

oof0oooooooooo

u
18]DO O NC J
|19][po oNO
[ p0730] | 4120[DO 0 COM X
r0052.12) 5242} - - - * %I ' *
E‘)m e Al CCRLES 00—
22|DO 1 NEG '

=

U, Power supply for the interface relay

U, Power supply for the motor holding brake

Figure 4-47  Connect the motor holding brake to digital output DO O of the converter via interface relay
K1.

To define which of the digital outputs of the converter is used to control the motor holding brake,
you must interconnect the corresponding digital output with the brake control signal:

* Digital output DO 0: p0730=52.12
e Digital output DO 1: p0731=52.12
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4.12 Monitoring the temperature of the braking resistor

4.12 Monitoring the temperature of the braking resistor

/\ WARNING

Fire caused by an unsuitable or incorrectly installed braking resistor

Using an unsuitable or improperly installed braking resistor can cause fires and smoke to
develop. Fire and smoke development can cause severe personal injury or material damage.

* Only use braking resistors that are approved for the converter.
* Install the braking resistor in accordance with regulations.
* Monitor the temperature of the braking resistor.

Procedure

1. Connect the temperature monitoring system of the braking resistor (terminals T1 and T2 on
the braking resistor) to a free digital input on the converter.

: T1 [— 8 I3 R > External fault

L'?;; = 9 eV OUTE—=

R E= 28[GND ]

R2 I Li54prcom HHH -
==y e

T 0[]
ml [ il "
Braking resistor =X
R2 Inverter

Figure 4-48  Example: Temperature monitoring of the braking resistor via digital input DI 3 on the
Control Unit

2. Define the function of the digital input used as an external fault with p2106.
As an example with temperature monitoring via digital input DI 3: p2106 = 722.3.

You have ensured that the temperature is monitored.
m)
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4.12 Monitoring the temperature of the braking resistor
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Commissioning

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 G120C Converters
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. Define the requirements to be met by the

drive for your application.

EE] (Page 124)

. Restore the factory settings of the con-

verter if necessary.
(Page 157)

. Check if the factory setting of the con-

verter is sufficient for your application.
(Page 125)

. Set the following for quick commission-

ing of the drive:

— The closed-loop motor control
— The inputs and outputs

— The fieldbus interface

x]]  (Page 127)

. Check if additional converter functions

are required for the application.
(Page 191)

. If necessary, adapt the drive.

o]l

(Page 191)

. Save your settings.

(Page 169)
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5.2 Tools to commission the converter

5.2 Tools to commission the converter

Operator panel

PC tools

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:
Lot l] Overview of the manuals (Page 487)

Smart Access is snapped onto a converter, and is a web server-based operating unit with wireless
connection to a PC, tablet or smartphone. Smart Access is used to commission and maintain the
converter.

You can find additional information about Smart Access on the Internet:

@ SINAMICS G120 Smart Access Operating Instructions (https://
support.industry.siemens.com/cs/ww/en/view/109758122)

STARTER and Startdrive are PC tools that are used to commission, troubleshoot and control the
converter, as well as to back up and transfer the converter settings. You can connect the PC with
the converter via USB or via the PROFIBUS / PROFINET fieldbus.

Connecting cable (3 m) between PC and converter: Article number 65L3255-0AA00-2CAOQ
() startdrive DVD: Article number 6SL3072-4CA02-1XGO

@ Startdrive, system requirements and download (https://
support.industry.siemens.com/cs/ww/en/view/109752254)

@ Startdrive tutorial (http://support.automation.siemens.com/WW/view/en/73598459)

@ STARTER, system requirements and download (http://
support.automation.siemens.com/WW/view/en/26233208)

Compliance with the General Data Protection Regulation

122

Siemens respects the principles of data protection, in particular the data minimization rules
(privacy by design).
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Commissioning

5.2 Tools to commission the converter

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.
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5.3 Preparing for commissioning

5.3

5.3.1

Preparing for commissioning

Collecting motor data

Data for a standard induction motor

124

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.

Made in Czech Rep.
3~Mot.  1AV3094A  1LE10430EA422AA0-Z UD 1410/1410842-001-001

IEC/EN 60034 90L IMB3 P55
20kg | ThCL1B5(F) | -20°C<=TAMB<=40C |
Bearing

DE | 6205-2ZC3
NE | 6004-2ZC3

SIEMENS s ® C€

O

v | Hz | A | kw [cosq|NOMEFE| 1/min | IE-CL
IEC | 230 o| 50 | 73 | 220 |088 | 859 | 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 [0.87 | 865 | 3530 | IE3

Code

\ 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.

SINAMICS G120C Converters
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5.3 Preparing for commissioning

5.3.2 Converter factory setting

Motor

With its factory settings, the converter is set up for an induction motor suitable for the power
rating of the Power Module.

Converter interfaces

The inputs and outputs and the fieldbus interface of the converter have specific functions when
set to the factory settings.

EE] Factory setting of the interfaces (Page 90)

Switching the motor on and off

ON/OFF1 T

Reversing T

'—Q-v

‘ t
Motor speed .

1500 rpm 7 N

Setpoint

Clockwise rotation
Counter-clockwise rotation 10s 10s |

. 4

Setpoint inverted

Figure 5-2  Switching on and switching off the motor and reversing in the factory setting
The converter is set in the factory as follows:

» After the ON command, the motor accelerates with a ramp-up time of 10 s (referred to
1500 rpm) to its speed setpoint.

¢ After the OFF1 command, the motor brakes down to standstill with 10 s ramp-down time.
¢ The motor direction of rotation reverses with the reversing command.

The ramp-up and ramp-down times define the maximum motor acceleration when the speed
setpoint changes. The ramp-up and ramp-down time is derived from the time between motor
standstill and the maximum speed, or between the maximum speed and motor standstill.
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5.3 Preparing for commissioning

Switching the motor on and off in the jog mode

Jog 1T
»
Jog 2# t
- >
Motor speed A
150 rpm
»
-150 rpm t

Figure 5-3  Jogging the motor with the factory settings

In the case of converters with a PROFIBUS or PROFINET interface, operation can be switched via
digital input DI 3. The motor is either switched on and off via the fieldbus — or operated in the jog
mode via its digital inputs.

When a control command is received at the respective digital input, the motor rotates at +150
rpm. The same ramp-up and ramp-down times as described above apply.

5.3.3 Minimum and maximum speed

Minimum and maximum speed

e Minimum speed - factory setting O [rpm]
The minimum speed is the lowest speed of the motor independent of the speed setpoint. A
minimum speed > 0 is, for example, useful for fans or pumps.

* Maximum speed - factory setting 1500 [rpm]
The converter limits the motor speed to the maximum speed.

Operate the converter with 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.

In basic applications with a standard induction motor, you can attempt to operate the drive with
arated power of < 18.5 kW without carry out an additional commissioning steps. Check whether
the control quality of the drive without commissioning is adequate for the requirements of the
application.
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5.4 Quick commissioning using the BOP-2 operator panel

5.4 Quick commissioning using the BOP-2 operator panel

Plug Basic Operator Panel BOP-2 into the converter

Procedure

1. Remove the blanking cover of the converter.
2. Locate the lower edge of the BOP-2 housing in the matching recess of the converter housing.

3. Press the BOP-2 onto the converter until you hear the latching mechanism on the converter
housing engage.

You have plugged the BOP-2 onto the converter.

When you power up the converter, the BOP-2 will be ready for operation.

SINAMICS G120C Converters
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5.4 Quick commissioning using the BOP-2 operator panel

5.4.1 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 5-4  Quick commissioning using the BOP-2 operator panel
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5.4.2

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__

543

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 commencin