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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.

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

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

A\ 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

Trademarks

Note the following:

A\ 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.

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 Document order number: A5E44751209B AB Copyright © Siemens AG 2018 - 2019.
Division Digital Factory ® 04/2019 Subject to change All rights reserved
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Fundamental safety instructions

1.1 General safety instructions

A\ 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.
e Always observe the country-specific safety rules.

Generally, the following six 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.

A\ 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.

® |n the case of a conductor-conductor or conductor-ground short-circuit, ensure that the
short-circuit current at the point where the inverter 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 G120X converter
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Fundamental safely instructions

1.1 General safety instructions
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A\ 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.

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

A\ WARNING

Electric shock if there is no ground connection

For missing or incorrectly implemented protective conductor connection for devices with
protection class I, 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.

A\ 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.

A\ 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 G120X converter
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Fundamental safety instructions

1.1 General safety instructions

A\ WARNING
Electric shock due to unconnected cable shield

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

® As aminimum, 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.

A\ 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.

A\ 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.

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

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.

e Tighten all power connections to the prescribed torque.

® Check all power connections at regular intervals, particularly after equipment has been
transported.

A\ 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 [nstall 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.

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

SINAMICS G120X converter
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Fundamental safely instructions

1.1 General safety instructions

A\ WARNING
Active implant malfunctions due to electromagnetic fields

Inverters 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 inverter 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.

A\ WARNING
Unexpected movement of machines caused by radio devices or mobile phones

When radio devices or mobile phones with a transmission power > 1 W are used in the
immediate vicinity of components, they may cause the equipment to malfunction.
Malfunctions may impair the functional safety of machines and can therefore put people in
danger or lead to property damage.

® |f you come closer than around 2 m to such components, switch off any radios or mobile
phones.

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.

A\ 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.

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

SINAMICS G120X converter
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Fundamental safety instructions

1.1 General safety instructions

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.

A\ 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 voltage/insulation tests

Incorrect voltage/insulation tests can damage the device.

e Before carrying out a voltage/insulation 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.

A\ 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.

e 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 plantinto live operation once you have guaranteed that the functions relevant
to safety are running correcily.

SINAMICS G120X converter
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1.1 General safety instructions

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.

A\ 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.

e Handle possible malfunctions by taking suitable measures, e.g. emergency stop or
emergency off.
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Fundamental safety instructions

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.

e 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 G120X converter
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Fundamental safety instructions

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 G120X converter
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Fundamental safety instructions

1.4 Industrial security

1.4 Industrial security

Note
Industrial security

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. Products and solutions from Siemens 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. using firewalls and/or network segmentation)
are in place.

For additional information on industrial security measures that can be implemented, please
visit:

Industrial security (https://www.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 become
available, and that only 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 at:

Industrial security (https://www.siemens.com/industrialsecurity)

Further information is provided on the Internet:

Industrial Security Configuration Manual (https://support.industry.siemens.com/cs/ww/en/
view/108862708)
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1.4 Industrial security
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A\ 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-art industrial
security concept for the installation or machine.

Make sure that you include all installed products into the holistic industrial security concept.

Protect files 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.

Protect the drive against unauthorized changes by activating the "Know-how protection"
converter function.
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Fundamental safety instructions

1.5 Residual risks of power drive systems

1.5 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

2. 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
3. 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

4. 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

5. 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

6. 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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Description 2

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 that it
is 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.
]

g @ Examples of converter function symbols
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Description

2.2 About the converter

2.2

About the converter

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

Use of OpenSSL

24

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.

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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2.3 Scope of delivery

2.3 Scope of delivery
The delivery comprises at least the following components:

® A ready-to-run converter with loaded firmware. Each converter comprises a Power Module
and a Control Unit.
Options for upgrading and downgrading the firmware can be found on the Internet:
Firmware (https://support.industry.siemens.com/cs/ww/en/view/67364620)

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

® One set of shield connection kit for the Power Module (available for FSA to FSG only).
® One set of shield connection kit for the Control Unit (available for FSD to FSG only).

® Compact Installation Instructions in German and English.

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

® The converter contains open-source software (OSS). The OSS license terms are saved in
the converter.
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Technical data
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3-phase 380 V AC to 480 V AC (article number: 6SL32...)

380V ... 480 V | Rated output Rated output Article number
power - kW (hp) | current
kW -A (hp-A)
Frame size Based on a low overload Without filter With filter
FSA 0.75 (1) 2.2(2.1) 6SL32[]0-[JYE10-0UFO 68L32DO-EYE10-O A FO
1.1 (1.5) 3.1(3.0) 6SL32[]0- [JYE12-0UF0 | 6SL32[]0-[]YE12-0 A FO
1.5(2) 4.1 (3.4) 6SL32[]0- []YE14-0UF0 | 6SL32[]0-[]YE14-0 A FO
2.2 (3) 5.9 (4.8) 6SL32[]0-[JYE16-0UF0 | 6SL32[]0-[JYE16-0 A FO
3(4) 7.7 (6.2) 6SL32[]0- [JYE18-0UF0 | 6SL32[]0-[JYE18-0 A FO
FSB 4 (5) 10.2 (7.6) 6SL32[]0- [JYE20-0UF0 | 6SL32[]0-[]YE20-0 A FO
5.5 (7.5) 13.2 (11) 6SL32[]0- []YE22-0UF0 | 6SL32[]0-[]YE22-0 A FO
7.5 (10) 18 (14) 6SL32[]0- []YE24-0UFO | 6SL32[]0-[]YE24-0 A FO
FSC 11 (15) 26 (21) 6SL32[]0- [JYE26-0UFO0 | 6SL32[]0-[]YE26-0 A FO
15 (20) 32 (27) 6SL32[]0- []YE28-0UFO | 6SL32[]0-[]YE28-0 A FO
FSD 18.5 (25) 38 (34) 6SL32[]0-[JYE30-0UF0 | 6SL32[]0-[]YE30-0 A FO
22 (30) 45 (40) 6SL32[]0-[1YE32-0UF0 |6SL32[J0-[JYE32-0 A FO0
30 (40) 60 (52) 6SL32[]0-[JYE34-0UF0 | 6SL32[]0-[]YE34-0 A FO
37 (50) 75 (65) 6SL32[]0- ] YE36-0UF0 | 6SL32[]0-[]YE36-0 A FO
FSE 45 (60) 90 (77) 6SL32[]0- [JYE38-0UF0 | 6SL32[]0-[]YE38-0 A FO
55 (75) 110 (96) 6SL32[]0- ] YE40-0UF0 | 6SL32[]0-[]YE40-0 A FO
FSF 75 (100) 145 (124) 6SL32[]0- [JYE42-0UF0 | 6SL32[]0-[]YE42-0 A FO
90 (125) 178 (156) 6SL32[]0- [ YE44-0UF0 | 6SL32[]0-[]YE44-0 A FO
110 (150) 205 (180) 6SL32[]0- ] YE46-0UF0 | 6SL32[]0-[]YE46-0 A FO
132 (200) 250 (240) 6SL32[]0-[JYE48-0UF0 | 6SL32[]0-[]YE48-0 A FO
FSG 160 (250) 302 (302) - 6SL32[]0-[]YE50-0[]FO
200 (300) 370 (361) - 6SL32[]0-[]YE52-0[]FO0
250 (400) 477 (477) - 6SL32[]0-[]YE54-0[]FO0
FSH 315 (n/a) 570 (477) - 6SL32 2 0-[JYE56-0 C FO
355 (450) 640 (515) - 6SL32 2 0-[JYE58-0 C FO
400 (500) 720 (590) - 6SL32 2 0-[1YE60-0 C FO
FSJ 450 (n/a) 820 (663) - 6SL32 2 0-[1YE62-0/C FO
500 (600) 890 (724) - 6SL32 2 0-[]YE64-0 C FO
560 (700) 1000 (830) - 6SL32 2 0-[JYE66-0 C FO
Environment class 3C2 2 2
Environment class 3C3 3 3

Without operator panel

With Operator Panel BOP-2 2 2
With Operator Panel IOP-2 3 3
Filter C2 A
Filter C3 C
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Description

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

500V ...690 V* |Rated output Rated output Article number

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

Frame size Based on a low overload Without filter With filter

FSD 3(3) 5(5) 6SL32[]0-[]YH18-0UFO | 6SL32[]0-[]YH18-0AF0
4 (5) 6.3 (6.3) 6SL32[]0-[]YH20-0UF0 | 6SL32[]0- []YH20-0AF0
5.5(7.5) 9(9) 6SL32[]0-[JYH22-0UFO0 | 6SL32[]0-[]YH22-0AF0
7.5 (10) 11 (11) 6SL32[]0-[JYH24-0UF0 | 6SL32[]0- []YH24-0AF0
11 (n/a) 14 (14) 6SL32[]0-[]YH26-0UF0 | 6SL32[]0- []YH26-0AF0
15 (15) 19 (19) 6SL32[]0-[YH28-0UFO0 | 6SL32[]0-[]YH28-0AF0
18.5 (20) 23 (23) 6SL32[]0-[]YH30-0UF0 | 6SL32[]0-[]YH30-0AF0
22 (25) 27 (27) 6SL32[]0-[JYH32-0UF0 | 6SL32[]0-[]YH32-0AF0
30 (30) 35 (35) 6SL32[]0-[]YH34-0UF0 | 6SL32[]0-[]YH34-0AF0
37 (40) 42 (42) 6SL32[]0-[JYH36-0UF0 | 6SL32[]0-[]YH36-0AF0

FSE 45 (50) 52 (52) 6SL32[]0-[JYH38-0UF0 | 6SL32[]0-[]YH38-0AF0
55 (60) 62 (62) 6SL32[]0-[JYH40-0UF0 | 6SL32[]0-[]YH40-0AF0

FSF 75 (75) 80 (80) 6SL32[]0-[JYH42-0UF0 | 6SL32[]0-[]YH42-0CFO
90 (100) 100 (100) 6SL32[]0-[]YH44-0UF0 | 6SL32[]0-[]YH44-0CFO
110 (125) 125 (125) 6SL32[]0-[JYH46-0UF0 | 6SL32[]0-[]YH46-0CFO
132 (150) 144 (144) 6SL32[]0-[]YH48-0UF0 | 6SL32[]0-[]YH48-0CFO

FSG 160 (n/a) 171 (171) - 6SL32[]0-[]YH50-0CFO
200 (200) 208 (208) - 6SL32[]0-[]YH52-0CFO
250 (250) 250 (250) - 6SL32[]0-[]YH54-0CF0

FSH 315 (350) 330 (345) - 6SL32 2 0-[]YH56-0CFO
355 (400) 385 (388) - 6SL32 2 0-[[]YH58-0CFO
400 (450) 420 (432) - 6SL32 2 0-[]YH60-0CFO
450 (500) 470 (487) - 6SL32 2 0-[]YH62-0CFO

FSJ 500 (n/a) 520 (546) - 6SL32 2 0-[]YH64-0CFO
560 (600) 580 (610) - 6SL32 2 0-[1YH66-0CFO
630 (700) 650 (679) - 6SL32 2 0-[]YH68-0CFO

Environment class 3C2 2 2

Environment class 3C3 3 8

Without operator panel

[N

With Operator Panel BOP-2 2 2
With Operator Panel IOP-2 8 3
Filter C2 A
Filter C3 C

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

2.3 Scope of delivery

Rating plate

SIEMENS

SINAMICS G120X
1P 6SL3230-1YE30-0AF0

8:— S ZVK5375000118 FS: 01 01
= D

®
®
®

400V AC Class| 480V AC Class
Power Rating |  18.5kW 25HP
Voltage| 3Ph 380-439V | 3Ph 440-480V
INPUT |[Frequency 47-63Hz
Current 36A | 32A
Voltage 3Ph 0-INPUTV
OUTPUT | Frequency 0-550Hz
Current 38A [ 34A

Use 60/75 °C Copper Conductors

Use in PD2 and QVCIII env. only c@us
SCCR 100kA LISTED

IND CONTEQ

Enclosure UL Typel o

Input: 3AC 380V - 480V
— Motor: IEC 18.5kW

— i 183kg IP|20 fLace B C€

KCC-XXX-XXX- —

XXXX @ [H[

refer to user manual
http://support.automation.siemens.com

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

Made in United Kingdom

Article number
Product serial number
Motor data

Figure 2-1  Example for a rating plate

@ Net weight
® Degree of protection

You will find the rating plate at the side of the converter.
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2.4

2.4 Directives and standards

Directives and standards

Relevant directives and standards

C€

> B 6 m

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

EMC requirements for South Korea

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

Underwriters Laboratories (North American market)

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

Eurasian conformity

The converter complies with the requirements of the Russia/Belarus/Kazakhstan customs
union (EAC).

Australia and New Zealand (RCM formerly C-Tick)

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

Immunity to voltage drop of semiconductor process equipment.

The converters comply with the requirements of standard SEMI F47-0706.
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2.4 Directives and standards

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/de/view/
58275445)

U @ 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)

e @B 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
2.5 Device disposal

2.5 Device disposal

Recycling and disposal

hr¢

.

For environmentally-friendly recycling and disposal of your old device, please contact a
company certified for the disposal of waste electrical and electronic equipment, and dispose of
the old device as prescribed in the respective country of use.
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2.6 Optional components

2.6 Optional components
The following optional components are available so that you can adapt the converter to different
applications and ambient conditions:
e External line filter (Page 32)
® Line reactor (Page 33)
e Qutput reactor (Page 35)
® Sine-wave filter (Page 36)
® dv/dt filter plus VPL (Page 38)
® Push-through mounting kit (Page 39)
® P21 top cover (Page 42)
® Operator panel (Page 44)
¢ SINAMICS G120 Smart Access (Page 44)

Further information

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

2.6.1 External line filter

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

NOTICE

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

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

® For converters equipped with line filter, only connect to TN or TT line supplies with a
grounded neutral point.

Article number

Converter frame size Rated power (kW) | Line filter

400 V converters

FSA 0.75...3 6SL3203-0BE17-7BAO
FSB 4..75 6SL.3203-0BE21-8BA0
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Converter frame size Rated power (kW) | Line filter

FSC 11...15 6SL3203-0BE23-8BA0

FSD 18.5...22 6SL3203-0BE23-8BA0
30...37 6SL3203-0BE27-5BA0

FSE 45 ...55 6SL3203-0BE31-1BAO

FSF 75...110 6SL3203-0BE31-8BA0
132 -

FSG 160 ... 250 -

FSH 315 ... 400 6SL3760-0MR00-0AAQ

FSJ 450 ... 560

690 V converters

FSH 315 ... 450 6SL3760-0MS00-0AA0

FSJ 500 ... 630

2.6.2 Line reactor
Note

Line reactors are not required for converters of frame sizes FSA to FSG.

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

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

Connection point of
the converter

kline

(e} — -
Main supply cable
inductance Line reactor

Requirements for line reactors

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

315... 500 <33 >33

> 500 <20 >20
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Article number

34

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

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

Note

A line reactor is always needed if a line filter is used.

Connection point of Connection point of
the transformer the converter
Sk2 i Stransf Sk1
e )— (O <EComere ]
Main supply cable 0
inductance p—

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

Sk = Stranst | (U transt * Stranst / Skzine)
Sians = Transformer rated power
Si2ine = Short-circuit power of the higher-level voltage level
U transt = Relative short-circuit voltage
Converter frame size | Rated power (kW) | Line reactor
400 V converters
FSH 315 6SL3000-0CE36-3AA0
355 ... 400 6SL3000-0CE37-7AAQ
FSJ 450 6SL3000-0CE38-7AAQ
500 ... 560 6SL3000-0CE41-0AA0
690 V converters
FSH 315 ... 400 6SL3000-0CH34-8AA0
450 6SL3000-0CH36-0AA0
FSJ 500
560 ... 630 6SL3000-0CH38-4AA0
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2.6 Optional components

2.6.3 Output reactor

Article number

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

EE] Maximum permissible motor cable length (Page 78)

NOTICE

Damage to the output reactor by exceeding the maximum pulse frequency

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

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

NOTICE

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

The output reactor may be damaged if it is not activated during commissioning.

e Activate the output reactor during commissioning via the parameter specified by the
converter manufacturer.

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

Note

Output reactors are available as optional components for 400 V converters, FSD ... FSH and
FSJ as well as 690 V converters, FSH/FSJ only.

Converter frame size | Rated power (kW) | Output reactor

400 V converters

FSD 18.5 6SL3202-0AE23-8CA0
22 .37 6SE6400-3TC07-5EDO

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

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

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

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

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

690 V converters
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264

Article number

36

Converter frame size | Rated power (kW) Output reactor
FSD 3...18.5 JTA:TEU2532-0FP00-4EAQ
22..37 JTA:TEU9932-0FP00-4EAQ
FSE 45 ...55 JTA:TEU9932-0FS00-0EAO
FSF 75 ...90 JTA:TEU9932-1FC00-1BAO
110 ... 132 JTA:TEU9932-0FV00-1BAO
FSG 160 ... 250 JTA:TEU4732-0FA00-0BAO
FSH 315...355 6SL3000-2AH34-7AA0
400 6SL3000-2AH35-8AA0
450 6SL3000-2AH38-1AA0
FSJ 500 ... 630

Sine-wave filter

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

EE] Maximum permissible motor cable length (Page 78)
When using sine-wave filters, observe the following restrictions:

® Forrated power up to 90 kW, the pulse frequency should not exceed 8 kHz; for rated power
above 90 kW, the pulse frequency should be 4 kHz.

® The maximum permissible output frequency is 150 Hz.

Note

Sine-wave filters are available as optional components for 400 V converters of frame sizes FSD
to FSG.

Converter frame Rated power (kW) Sine-wave filter
size
400 V converters
FSD 18.5...22 6SL3202-0AE24-6SA0
30 6SL3202-0AE26-2SA0
37 6SL3202-0AE28-8SA0
FSE 45
55 6SL3202-0AE31-5SA0
FSF 75
90 6SL3202-0AE31-8SA0
110 ... 132 6SL3000-2CE32-3AA0
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Converter frame Rated power (kW) Sine-wave filter

size

FSG 160 6SL3000-2CE32-8AA0
200 6SL3000-2CE33-3AA0
250 6SL3000-2CE34-1AA0

Special restrictions for converter FSG

2.6.5

Article number

When connecting 400 V converter FSG with sine-wave filters, set parameters as follows:

Parameter 6SL3000-2CE32-8AA0 6SL3000-2CE33-3AA0 6SL3000-2CE34-1AA0
p0230 4 4 4

p0233 [mH] 0.25 0.2 0.15

p0234 [uF] 28.2 42.3 56.4

p1082 [rpm] 150*60/r0313 150*60/r0313 150*60/r0313

p1800 [kHZ] 4 4 4

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

Line harmonics filter

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

If you use a line harmonics filter, you do not need a line reactor or a line filter.

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

® The operating frequency is 50 Hz.

For technical details refer to the following link:

@ Line harmonics filter (https://www.schaffner.com/products/download/product/datasheet/
fn-3440-ecosine-50hz-passive-harmonic-filters/)

400 V Converter | Rated power (kW) Line harmonics filter

frame size

FSB 5.5 UAC:FN34406112E2XXJRX
7.5 UAC:FN34408112E2XXJRX

FSC 11 UAC:FN344011113E2FAJRX
15 UAC:FN344015113E2FAJRX
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400 V Converter | Rated power (kW) Line harmonics filter

frame size

FSD 18.5 UAC:FN344019113E2FAJRX
22 UAC:FN344022115E2FAJRX
30 UAC:FN344030115E2FAJRX
37 UAC:FN344037115E2FAJRX

FSE 45 UAC:FN344045115E2FAJRX
55 UAC:FN344055115E2FAJRX

FSF 75 UAC:FN344075116E2FAJRX
90 UAC:FN344090116E2FAJRX
110 UAC:FN3440110118E2FAJRX
132 UAC:FN3440132118E2FAJXX

FSG 160 UAC:FN3440160118E2FAJXX
200 UAC:FN3440200118E2FAJXX
250 2x UAC:FN3440132118E2FAJXX "

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

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

Special restrictions for converter FSG

When connecting 400 V converter FSG with line harmonics filters, only the following settings of
parameter P1300 are allowed:

e P1300=20
e P1300 =21
e P1300 =22
e P1300 =23

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

2.6.6 dv/dt filter plus VPL

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

EE] Maximum permissible motor cable length (Page 78)
When using the dv/dt filter plus VPL, observe the following restrictions:
® The maximum output frequency is 150 Hz.

® The maximum pulse frequency is 4 kHz.
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Further details for the functional principle and the application cases are available on the Internet
(https://support.industry.siemens.com/cs/ww/en/view/109748645).

Note

dv/dt filters plus VPL are available as optional components for converters FSH/FSJ only.

Article number

Converter frame size Rated power (kW) | dv/dt filter plus VPL
400 V converters
FSD 18.5 JTA:TEF1203-0HB

22...30 JTA:TEF1203-0JB

37 JTA:TEF1203-0KB
FSE 45

55 JTA:TEF1203-0LB
FSF 75

90 ...132 JTA:TEF1203-0MB
FSG 160 ... 250 6SL3000-2DE35-0AA0
FSH 315 ...400 6SL3000-2DE38-4AA0
FSJ 450 ... 560 6SL3000-2DE41-4AA0
690 V converters
FSD 3...18.5 JTA:TEF1203-0GB

22 ...37 JTA:TEF1203-0HB
FSE 45 ...55 JTA:TEF1203-0JB
FSF 75 ...90 JTA:TEF1203-0KB

110 ... 132 JTA:TEF1203-0LB
FSG 160 ... 250 JTA:TEF1203-0MB
FSH 315 ...400 6SL3000-2DH35-8AA0

450 6SL3000-2DH38-1AAQ
FSJ 500 ... 630

2.6.7 Push-through mounting kit

The optional push-through mounting kit is used to mount a converter in a control cabinet with
its heatsink passing through the cabinet panel. The push-through mounted converters can fulfill
a degree of protection of IP20 (UL Open Type).

Note

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

Converter frame size Article number

FSA 6SL3261-6GA00-0BAO
FSB 6SL3261-6GB00-0BAO
FSC 6SL3261-6GC00-0BAO
FSD 6SL3261-6GD00-0BAO
FSE 6SL3261-6GE00-0BAO
FSF 6SL3261-6GF00-0BAO
FSG 6SL3261-6GG00-0BAO

Mounting the converter with the push-through mounting kit

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

Procedure, FSA ... FSC

1. Prepare a cutout and holes in the control cabinet panel for the mounting kit.
Dimension drawings and drill patterns (Page 60)

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

4. Attach the top frame to the front of the converter and align its two holes with the holes on the
U-shape frame.

5. Fix the converter and the top frame to the cabinet panel with six screws (step @).

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

SINAMICS G120X converter
40 Operating Instructions, 03/2019, FW V1.0, ASE44751209B AB



Description

2.6 Optional components

Procedure, FSD ... FSG

1. Prepare a cutout and holes in the control cabinet panel for the mounting kit.
Dimension drawings and drill patterns (Page 60)

2. Fix the top and bottom frames (bearing "TOP" and "BOTTOM" marks respectively) to the
converter using eight screws (step @).

3. Forconverter FSD to FSF, first attach the left and right frames (bearing "LEFT" and "RIGHT"
marks respectively) to the rear of the converter, and then fix them together with the top and
bottom frames using eight screw nuts (step @).

For converter FSG, after attaching the left and right frames, you also need to attach four
additional support clips from the front of the converter, and fix the clips with all mounting
frames together using the screw nuts (see below).

[r [ o"’iﬁo* ”T)l

)l

4. Fix the mounting frames in place with four screws at the mounting holes of the converter

(step ®).
5. Push the
6. heatsink through the cutout of the control cabinet.

7. Fix the converter with the fixing screws (six for FSD/FSE; eight for FSF/FSG) to the cabinet
panel (step @).

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

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

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

SINAMICS G120

FSD/FSE: 3 Nm (26 Ibf.in)
FSF/FSG: 23 Nm (203 Ibf.in)

3. Ifthe converter has an integrated line filter, mount the EMC connecting bracket provided in

the scope of delivery of the converter. For more information about mounting the EMC
connecting bracket, see the following section:

Mounting the shield connection kits (Page 63)

You have now mounted the shield connection kit.
O

2.6.8 Mounting grips for push-through mounted converters

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

Article number; 6SL3200-0SM22-0AA0

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

EE] Additional mounting instructions, FSD ... FSG (Page 65)

2.6.9 IP21 top cover

Overview

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

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

Mounting instructions:

2.6 Optional components

® Mount the IP21 top cover on the control cabinet panel using two screws.

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

® Maintain the clearance to the converter.

Clearance

Table 2-1 IP21 top cover dimensions - mm (inch)
Frame size | Clearance | A B C D 1} Tightening
torque
FSA 100 (3.9) |25(1.0) 120 (4.7) |80(3.15) |306(12.0) |4.5(0.18) [3 Nm
FSB 160 (6.3) | 118 (4.6) 5.5(0.22) | (27 Ibfin)
FSC 29 (1.1) 260 (10.2) | 170 (6.7) |323(12.7) [6.0(0.24) |6 Nm
FSD 300 (11.8) (53 Ibf.in)
FSE 335(13.2) | 230 (9.1)
FSF, FSG 365 (14.4) | 270 (10.6) |443 (17.4)
Article number
Converter frame size Article number
FSA 6SL3266-1PA00-0BAO
FSB 6SL3266-1PB00-0BAO
FSC, FSD 6SL3266-1PD00-0BAO
FSE 6SL3266-1PE00-0BAO
FSF, FSG 6SL3266-1PF00-0BAO
FSH, FSJ Not available
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2.6.10 Operator panel

An operator panel has been designed to enhance the interface and communications
capabilities of the converter. It can be used to commission, troubleshoot and control the
converter, as well as to back up and transfer the converter settings. The operator panels
(BOP-2 and IOP-2) can be mounted either directly on the converter or in a control cabinet door
using a door mounting Kkit.

Article number

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

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

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

IOP-2 Handheld 6SL3255-0AA00-4HA1
2.6.11 SINAMICS G120 Smart Access

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

Article number: 6SL3255-0AA00-5AA0
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2.7 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

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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2.7 Motors and multi-motor drives that can be operated

SINAMICS G120X converter
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3.1 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.

- J

- 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

Figure 3-1

SINAMICS G120X converter
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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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3.2 EMC-compliant setup of the machine or plant

3.2 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 guaranteed 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
I I
Higher-level control
Inverter system
| |
I Connection of sensors,
Output reactor e.g. position, pressure, or
temperature
E :H]: Driven machine
Figure 3-2  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.
® 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
e Zone D: Motors
Devices in Zone D generate electromagnetic fields with a significant amount of energy
48
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3.2 EMC-compliant setup of the machine or plant

3.21 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?2/ 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 G120X converter
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3.2 EMC-compliant setup of the machine or plant

- Control cabinet 1 Control cabinet 2
€
% Mounting plate
§ Fuses, switches and PPN
= contactors
|
X | | Line filter | Electrically
[C2 | I conductive
| Inverter | connections

[L3 | | through a large

[N | Output reactor or BEICE Al

[PE | sine-wave filter

[ o J
| Shield support | |
| PE || || PE
Equipotential bonding
:H]: Driven machine
¢ f
o
7 7 ]

/ Foundation T /I T 7
L L LS
Figure 3-3  Grounding and high-frequency equipotential bonding measures in the control cabinet and
in the plant/system

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

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

3.2.2 Cables

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

e (Cables with a high level of interference:
— Cable between the line filter and converter
— Motor cable
— Cable at the converter DC link connection
e Cables with a low level of interference:
— Cable between the line and line filter

— Signal and data cables

SINAMICS G120X converter
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Mounting

3.2 EMC-compliant setup of the machine or plant

Cable routing inside the cabinet

Connect shield

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

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

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

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

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

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

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

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

— Cable between the converter and line filter

— Cable between the converter and output reactor

\ O Control cabinet
l—& Mounting plat
Fuses, switches and ounting plate
contactors
I [ o J
| Line filter |
T
oo P
Connect shield == +N
| Inverter | Electrically
/F"’I / conductive
1 .
Connect shield =— ¥ connections
ocbé e through a large
Output reactor surface area
I -

[ 1K) Shield support+-T

Figure 3-4  Routing converter cables inside and outside a control cabinet

SINAMICS G120X converter
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3.2 EMC-compliant setup of the machine or plant

Routing cables outside the control cabinet

® Maintain a minimum clearance of 25 cm between cables with a high level of interference and
cables with a low level of interference.

® Using shielded cables for the following connections:
— Converter motor cable
— Signal and data cables

® Connect the motor cable shield to the motor enclosure using 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 Zf}

Shield plate
Al

(o=

Mounting plate

A T

Figure 3-5  Examples for EMC-compliant shield support

@ Bare shield

e Attach the shield to the shield support directly after the cable enters the cabinet.
e Do not interrupt the shield.

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

3.23 Electromechanical components

Surge voltage protection circuit
e 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.

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

SINAMICS G120X converter
52 Operating Instructions, 03/2019, FW V1.0, ASE44751209B AB



Mounting

3.3 Power losses and air cooling requirements

3.3 Power losses and air cooling requirements

Overview

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

Measures in order to ensure that the components are adequately cooled

Add the power losses of the individual components.
- EE] Technical data (Page 895)
— Use the manufacturers' data for components, for example reactors or filters.

Calculate the air flow required:

airflow [I/s] = power loss [W] * 0.86 / AT [K]

Power loss: Total of the power losses of the individual components.
A T: Permissible temperature rise in the control cabinet.

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

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

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

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

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

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

SINAMICS G120X converter
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3.3 Power losses and air cooling requirements

Further measures

Air barriers can prevent converters from overheating each other. Such measures are only
necessary in extreme cases when the cooling air temperature reaches the maximum ambient
temperature of the inverter.

v

Cooling air flow

Air barrier

Cooling air flow

Air barrier

SINAMICS G120X converter
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3.4 Mounting the converter

3.4 Mounting the converter

341 Basic installation rules

Requirements

General installation conditions

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

® The converters are designed for installation in a control cabinet.

® The converters are suitable for mounting on concrete or other non-combustible surfaces
only, for example, on a bare metal mounting plate.

® The converters comply with degree of protection IP20 according to IEC 60529. The
converters utilizing push-through technology fulfill a degree of protection of IP20 (UL Open

Type).
® The converters are certified for use in environments with degree of pollution 2 without

condensation, that is in environments where no conductive pollution/dirt occurs.
Condensation is not permissible.

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

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

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

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

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

® Ensure that all converters and the cabinet are grounded according to the EMC guidelines
EE] EMC-compliant setup of the machine or plant (Page 48)
Converters for systems in the United States/Canada (UL/cUL)

® For a system configuration in conformance with UL/cUL, use the UL/cUL-approved fuses or
circuit breakers under the following Internet address:
Fuses and circuit breakers (https://support.industry.siemens.com/cs/ww/en/ps/13213)

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

SINAMICS G120X converter
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Mounting

3.4 Mounting the converter

® The integrated solid-state short-circuit protection does not provide branch circuit protection.

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

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

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

® The converters provide internal motor protection corresponding to UL61800-5-1. The
protection threshold is 115% of the converter full load current. When commissioning, you
can adapt the motor overload protection using parameter p0640.

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

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

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

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

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

A\ WARNING
Risk of explosion or spread of fire from built-in devices

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

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

Protection against the spread of fire

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

Protection against condensation or electrically conductive contamination

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

SINAMICS G120X converter
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3.4 Mounting the converter

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

Mounting position

-

/ /

Figure 3-6  Only mount in the vertical position with the line connection at the bottom

3.4.2 Dimension drawings and drill patterns

Overview

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

Note

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

SINAMICS G120X converter
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3.4 Mounting the converter

3.4.21 Mounting the converter on the mounting panel

Dimensions and clearance distances - mm (in)

<
By
%
2 ©
1 St
il
9]
Ny X
[ . &
)] g o
5 5 o 8
£ z :
(=] 2
2 © .
o
5
g
o
Frame |Height | Heightin- | Width Depth Additional depth Clearance "
size cluding With oper- | With G120 | A B lateral | front
shield ator panel | Smart Ac-
plate cess
FSA 232 330 (13.0) [ 73(2.8) |209(8.2) |9 (0.4) 7(0.3) 80(3.1) [100(3.9) |02 -
9.1)
FSB 275 383 (15.1) [ 100 (3.9) | 209 (8.2) | 9 (0.4) 7(0.3) 80(3.1) [100(3.9) |02 -
(10.8)
FSC 295 423 (16.7) | 140 (5.5) | 209 (8.2) | 9 (0.4) 7(0.3) 80(3.1) [100(3.9) |02 -
(11.6)
FSD 472 625 (24.6) | 200 (7.9) | 239 (9.4) | 9 (0.4) 7(0.3) 300 350 02 -
(18.6) (11.8) (13.8)
FSE 551 729 (28.7) | 275 239 (9.4) |9 (0.4) 7 (0.3) 300 350 02 -
(21.7) (10.8) (11.8) (13.8)
FSF 709 969 (38.1) | 305 (12) | 360 9(0.4) 7 (0.3) 300 350 02 -
(27.9) (14.2) (11.8) (13.8)
FSG 999 1255 305 (12) | 360 9 (0.4) 7 (0.3) 300 350 02 -
(39.3) |(49.4) (14.2) (11.8) (13.8)
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3.4 Mounting the converter

Frame |Height | Heightin- | Width Depth Additional depth Clearance "
size cluding With oper- | With G120 | A B lateral |front
shield ator panel | Smart Ac-
plate cess
FSH [1696 |- 548 393 - - 200 (7.9) | 250 (9.8) | 30 100 (3.9)
(66.7) 216) | (15.5) (1.2)
FSJ 1621 - 801 393 - - 200 (7.9) | 250 (9.8) | 30 100 (3.9)
(63.8) (31.5) | (15.5) (12)

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

2 Maximum surrounding air temperature during operation dependent on lateral clearance:
- Max. 50 °C for mounting with 0 mm lateral clearance (for tolerance reasons, we recommend a lateral clearance of approx.
1 mm.)
- Max. 55 °C for mounting with 50 mm lateral clearance.

Drill patterns - mm (in)

Table 3-1 FSA ... FSG

Drill pattern Dimensions FSA FSB FSC FSD FSE FSF FSG
o A A 55(2.2) [80(3.2) |118(4.6) |170(6.7) | 230 (9.1) | 270 265
e —— (10.6) (10.4)
: 3 B 2215 265 283 430 509 680 970.5
| | (8.7) (10.4) (11.1) (16.9) (20.0) (26.8) (38.2)
| | |2 5(0.2) |5(0.2) |[5.5(0.2) |6.0(0.2) [6.5(0.3) |8.5(0.3) |12(0.5)
| || | Fixings (bolts, 4xM4 |[4xM4 |[4xM5 [4xM5 |4xM6 |4xM8 |[4xM10
| ||l | washers, nuts)
5 | | | Tightening torque | 2.5 2.5 2.5 6 (53.1) |10(88.5) | 25 50
| (|| |- Nm (Ibf. in) (22.1) (22.1) | (22.1) (221.3) | (442.5)
| |
| |
| |
| |
fdijtﬁ
| |

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

3422

60

Table 3-2 FSH and FSJ

Drill pattern Dimensions FSH FSJ
G1, A A2 A3 A1 160 (6.3) 200 (7.9)
(A2 150 (5.9) 290 (11.4)
M A3 160 (6.3) 200 (7.9)
A4 225 (8.9) 345 (13.6)
A5 225 (8.9) 345 (13.6)
B 1419 (55.9) 1399 (55.1)
G1 39 (1.5) 60.5 (2.4)
G2 49 (1.9) 60.5 (2.4)
) 20 (0.8) 20 (0.8)
B Fixings (bolts, wash- | 7 x M8 7 x M8
ers, nuts)
Tightening torque - Nm | 25 (221.3) 25 (221.3)
(Ibf. in)
T F
2" A A5 |

Mounting the converter utilizing push-through technology (FSA to FSG only)

Use the optional mounting kit to mount a converter in push-through technology in a control

cabinet. Mounting instructions are provided in the following section:

EE] Push-through mounting kit (Page 39)

The following dimension drawings and drilling patterns are not to scale.

Panel thickness of the control cabinet < 3.5 mm

SINAMICS G120X converter
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3.4 Mounting the converter

Mounting dimensions - mm (in)

FSA ... FSC FSD .. FSG
7o

Q

H1

H H .
Frame size Width (W) Height Depth
H (with shield plate) | H1 (wthout shield plate) | T1 T2

FSA 127 (5.0) 390 (15.4) 300 (11.8) 160 (6.3) 57 (2.2)
FSB 154 (6.1) 450 (17.7) 345 (13.6) 153 (6.0) 66 (2.6)
FSC 192 (7.6) 473 (18.6) 361 (14.2) 154 (6.1) 65 (2.5)
FSD 271 (10.6) 647 (25.5) 514 (20.2) 142 (5.6) 98 (3.9)
FSE 360 (14.2) 773 (30.4) 600 (23.6) 145 (5.7) 93 (3.7)
FSF 396 (15.6) 1003 (39.5) 749 (29.5) 185 (7.3) 185 (7.3)
FSG 384 (15.1) 1275 (50.2) 1026 (40.4) 184 (7.2) 188 (7.4)
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Cutouts and drilling patterns - mm (in)

a P
e} | ol | [dE=—"uAT3
e 74\ - —=< = —5+ Lng
1 . %] %]
b b b b
@ b b
b b —319° G4 —5© o
c FSD/FSE FSF FSG
e S e T b b1 b1 b1
c c c
b b b1 b1 —1o o1 —1© o4
d d
to ot b2 d b2| |b2 d b2
- o ) o 15 15|
FSA ... FSC o
d — X
* Four holes for mounting the
shielding plate
Frame Drilling dimensions - mm (in) Fixings Tighten-
size a b b1 b2 c d e o ing tor-
que -Nm
(Ibf.in)
FSA 105.5 102.5 - - 273 82(3.2) [45(1.8) |5(0.2) 4 x M4 2.5(22.1)
(4.2) (4.0) (10.7)
FSB 132.5 117 (4.6) |- - 316 109 (4.3) |45(1.8) |5(0.2) 4 x M4 2.5(22.1)
(5.2) (12.4)
FSC 170.5 120.5 - - 334 149 (5.9) [45(1.8) |5.5(0.2) |4 xM5 2.5(22.1)
(6.7) 4.7) (13.2)
FSD 246 (9.7) | 235(9.3) | 241 (9.5) |- 497 216 (8.5) | 10.5 7 (0.3) 6 x M5 6 (53.1)
(19.6) (0.4)
FSE 323 275 281 - 588 (23) |292 19 (0.7) | 7(0.3) 6 x M5 6 (53.1)
(12.7) (10.8) (11.1) (11.5)
FSF 350 220 (8.7) | 250 (9.8) | 226 (8.9) | 731 324 20.5 10(0.4) |8xM8 25
(13.8) (28.8) (12.8) (0.8) (221.3)
FSG 350 328 330 (13) |328 1015 (40) | 324 14.6 10/11*(0. |8 x M8/ |25
(13.8) (12.9) (12.9) (12.8) (0.6) 4) 4 x M10* | (221.3)/
50
(442.5)*

* Four holes for mounting the shielding plate
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34.3 Mounting the shield connection kits

Overview

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

Mounting the shield connection kit for the Control Unit

Note
The shield connection kit for the Control Unit is available for converters FSD to FSG only.

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

Nm (7.1 Ibf.in)

Mounting the shield connection kit for the Power Module, FSA ... FSC

Procedure
1. Remove the two screws and two U clamps from the bottom of the converter .

2. Mount the two U clamps with the two screws on the shield plate @.

3. Fasten the shield plate in place using two screws .
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3.4 Mounting the converter

You have now mounted the shield connection kit.
O

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

Note

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

EE] Push-through mounting kit (Page 39)

Procedure, FSD/FSE

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

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

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

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

using three screws 3.

You have now mounted the shield connection kit.
O
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Mounting

3.4 Mounting the converter

Procedure, FSF

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

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

You have now mounted the shield connection kit.
0

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

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

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

You have now mounted the shield connection Kkit.

m
344 Additional mounting instructions for FSD ... FSJ
3.4.4.1 Additional mounting instructions, FSD ... FSG

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

converter weight:
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3.4 Mounting the converter

Hoisting gear

66

E@] Technical data dependent on the power (Page 903)

For cabinet panel mounted converters

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

For push-through mounted converters

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

3.4 Mounting the converter

Mounting grips

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

<
<
[
ﬁ
Z
4
Z
7]
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Mounting

3.4 Mounting the converter

3.4.4.2 Additional mounting instructions, FSH/FSJ

Installing

Removing the pallet

Lifting frame

Remove the transportation fixtures
% and pallett

Lifting the converter into the cabinet

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

//0 30 mm (1.21in)
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Mounting

3.4 Mounting the converter

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

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

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

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

Cabinet frame

/
/

Support plates

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

3.45 Mounting the optional components

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

more information about optional components, refer to Section "Optional components
(Page 32)".
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3.4 Mounting the converter
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Wiring

4.1 Line supply and motor

A\ 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 for the motor circuit

The electronic overcurrent trip complies with the requirements laid down in IEC
60364-3-2:2005/AMD1:- Section 411 for protection against electric shock.

e Observe the installation specifications provided in this manual.

® Observe the applicable installation standards.

e Ensure the continuity of the protective conductor.

411 Permissible line supplies
4111 TN system
Overview

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

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

Figure 4-1 TN system

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

SINAMICS G120X converter
Operating Instructions, 03/2019, FW V1.0, A5E44751209B AB 71



Wiring

4.1 Line supply and motor

Generally, ina TN system the neutral pointis grounded. There are versions of a TN system with
a grounded line conductor, e.g. with grounded L1.

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

Function description

72

Table 4-1 Converter operated on a TN system

Converter Line supply with grounded neutral Line supply with grounded phase conduc-
tor and a voltage < 600 V phase to phase

Framesize | A|B|C | D|E|F|G|H|J|A|B|C|D|E|F|G|H]|J

Withoutline | v |V |V |V |V |V | oo |o |V |V |V |V |V |V |o]|o]|o
filter

Integrated VIV V|V S|V |o o - | -|-|-|-]-]|Y|©°o]o
line filter C2 "

Integrated ojlojJoflojo |V |V |V |VS|o|o]Jo]Jo|lo| - |V |V |V
line filter C3 NN

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

- Operation not permissible
o Converter not available

More information on removing the grounding connection in the converter:

EE] Removing functional grounding of the converter (Page 74)
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Wiring

41.1.2

Overview

4.1 Line supply and motor

TT system

Example: Transfer of N, grounded neutral

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

generator

Figure 4-2  TT system

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

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

Function description

Note
Operation in IEC or UL systems

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

Table 4-2 Converter operated on a TT system

Converter Line supply with grounded neutral Line supply with grounded phase conduc-
tor and a voltage < 600 V phase to phase

Framesize | A|B|C | D|E|F|G|H|J|A|B|C|D|E|F|G|H]|J

Withoutline | v |V |V [V |V |V |o|o o |V |V |V |V |V |V |Oo]o]o
filter

Integrated VIivivI|vI|IvVI| V|V o|lo|-]-]-|-1]-|-|Y]o]|o
line filter C2 R

Integrated ojlo|lo|lo o |/ |V |SL|L|o|o|lo|lo|o| - |/ ||V
line filter C3 L IO )

v = Operation permissible

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

- Operation not permissible
o Converter not available

More information on removing the grounding connection in the converter:

EE] Removing functional grounding of the converter (Page 74)
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Wiring

4.1 Line supply and motor

4113 IT system

Overview

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

0

Transformer or

generator
Figure 4-3

IT system

L

To the system

L1
L2
L3
N
PE

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

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

Function description

Table 4-3 Converter operated on an IT system

Converter Line supply with grounded neutral Line supply with grounded phase conduc-
tor and a voltage =< 600 V phase to phase

Framesize |A|B|C | D|E|F | G|H|J|A|B|C|D|E|F|G|H]|J

Withoutline | v |V |V |V |V |V |o|o|o |V |V |V |V |V |V |o]o]|o

filter

Integrated - - - - - - - | o] o] - - - - - - -l o] o

line filter C2

Integrated | o | o o | oo | - |V |V |V |o|o|ojo|o| - |V |V |V

line filter C3 AN I Y D R

v = Operation permissible

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

- Operation not permissible

© Converter not available

More information on removing the grounding connection in the converter:

EE] Removing functional grounding of the converter (Page 74)

4114 Removing functional grounding of the converter

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

sections:

Em TN system (Page 71)

74
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Wiring

4.1 Line supply and motor

EE] TT system (Page 73)
EE] IT system (Page 74)

Precondition

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

A\ WARNING

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

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

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

Removing screw for functional grounding, FSG

Disconnecting the basic interference suppression module, FSH/FSJ

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

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

3. Release the screws @, ®, and ®, but do not remove the screws.
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Wiring

4.1 Line supply and motor

4. Swivel the connection clip around the axis of rotation of screw & towards the right, until the
connection clip can be fastened using screw ®.

5. Tighten the screws @, ®, and ® with 6 Nm.

2” Connection clip

You have disconnect the basic interference suppression module.
Qa

NOTICE

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

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

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

4.1.2 Minimum cross-section of 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.
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Wiring

4.1 Line supply and motor

Description

A\ 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.

® Observe the minimum cross-section of the protective conductor.

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

®EEO

Protective conductor for motor feeder cables

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

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

® 16 mm?2 < line or motor feeder cable < 35 mm?
= Minimum cross-section of the protective conductor = 16 mm?

® Line or motor feeder cable > 35 mm?
= Minimum cross-section of the protective conductor = 2 cross-section of the line or motor
feeder cable
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Wiring

4.1 Line supply and motor

Additional requirements placed on the protective conductor :

® 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.

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

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

e 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 2.5 mm? Cu.

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

41.3 Maximum permissible motor cable length

Overview

400 V converter

78

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

Therefore, a maximum admissible motor cable length is specified for each converter.

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

If you must achieve compliance with an EMC category, additional restrictions apply to the motor
cable length in order to control conducted emissions.

EMC category according to EN 61800-3

Shielded motor cables and EMC-compliant installation are required in order to satisfy an EMC
category.
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Wiring

4.1 Line supply and motor

EE]] EMC-compliant setup of the machine or plant (Page 48)

Table 4-4 Maximum permissible motor cable length depending on EMC category "

Converter | Maximum motor cable length
frame size
400V
First C1 | Converters |FSA ... 50 m
envi- with exter- | FSC
ron- nal C1 filter | egp 10
ment m%
FSE 20
m*
FSF 10
m*
Sec- C2 | Converters |FSA ... 150 m
onden- with integra- | FSC
viron- ted C2 filter | pgp . 150 m 2
ment FSG
C3 | Converters |FSA ... 150 m
with integra- | FSC
ted C3 filter FSD ... 200 m
FSG
FSH ... 150 m?
FSJ
Converters | FSA ... 50 m
without line | FSG
filters with
external C3
filter

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

2 2 kHz pulse frequency for FSF, 75 kW and 90 kW

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

4 Additional installation of ferrite sleeves required

To meet the requirements of conducted emissions in accordance with C1, you must observe
the maximum motor cable length and also install ferrite sleeves on the FSD ... FSF converter.

Converter frame
size
400V

Ferrite sleeve

Installation

FSD

Schaffner RU41572-1

1 ferrite sleeve per line terminal L1, L2 and L3

FSE

Schaffner VAC
W517-02

1 ferrite sleeve per motor terminal U2, V2 and W2

FSF

Schaffner RU41572-2

2 ferrite sleeves per line terminal L1, L2 and L3 and
2 ferrite sleeves per motor terminal U2, V2 and W2

Install the ferrite sleeves as closely as possible to the converter terminals on the connecting

cables.
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Wiring

4.1 Line supply and mofor

Figure 4-4  Ferrite sleeves on the connecting cables
Without EMC category
Table 4-5 Maximum permissible motor cable length
Converter frame | Maximum motor cable length
size
400V
With shiel- | Without output | FSA ... FSC 150 m |
ded motor | reactorordv/dt | Fgp . FSE 200 m |
bl filt
cae et FSF ... FSG 300 m |
FSH ... FSJ 150 m |
With 2 output | FSD ... FSE 350 m |
reactors in ser- | FSF | FSG 525 m
ies
With 1 output | FSH ... FSJ 300 m
reactor
With dv/dt filter | FSD ... FSE 350 m
FSF ... FSG 650 m
FSH ... FSJ 300 m
With un- | Without output | FSA ... FSC 300 m
shielded reactor ordv/dt | egp . FSE 300 m
t bl filt
motor cable d FSF ... FSG 450 m
FSH ... FSJ 200 m
With 2 output | FSD ... FSE 525 m
reactors in ser- | pgp | FSG 800 m
ies or dv/dt filter
With 1 output | FSH ... FSJ 450 m
reactor or dv/dt
filter

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

80

SINAMICS G120X converter

Operating Instructions, 03/2019, FW V1.0, ASE44751209B AB



Wiring

4.1 Line supply and motor

690 V converter

EMC category according to EN 61800-3

Shielded motor cables and EMC-compliant installation are required in order to satisfy an EMC
category.

EE] EMC-compliant setup of the machine or plant (Page 48)

Table 4-6 Maximum permissible motor cable length depending on EMC category "

Converter Maximum motor cable length
frame size
690V
Second |C2 Converters with | FSD ... FSE 100 m
environ- integrated filter
ment C3 | Converters with |FSD ... FSE 150 m
integrated filter |FsE  EsG 150 m
FSH ... FSJ 150 m?
Converters with- | FSD ... FSG 50 m
out line filters with
external C3 filter

" The values are valid for a pulse frequency set at the factory
2 Operation in first environment, C2 only with external C2 line filter plus line reactor

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

Without EMC category

Table 4-7 Maximum permissible motor cable length

Converter frame | Maximum motor cable length
size

690V
With shiel- | Without output | FSD 18.5 kW ... 200 m
ded motor | reactor or dv/dt | 30 kW

cable filter FSD 37 kW ... 300 m
FSG

FSH ... FSJ 150 m

With 2 output | FSD 18.5 kW ... 350 m
reactors in ser- | 30 kW
1es FSD 37 kW ... 525m

FSG
With 1 output | FSH ... FSJ 300 m
reactor
With dv/dt filter | FSD 18.5 kW ... 350 m
30 kW
FSD 37 kW ... 450 m? 650 m?
FSG

FSH ... FSJ 300 m
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4.1 Line supply and motor

More information

See also

82

Converter frame
size
690V

Maximum motor cable length

With un-
shielded
motor cable

Without output
reactor or dv/dt
filter

FSD 18.5 kW ...
30 kW

300 m

FSD 37 kW ...
FSG

450 m

FSH ... FSJ 200 m

With 2 output
reactors in ser-
ies

FSD 18.5 kW ...
30 kW

525 m

FSD 37 kW ...
FSG

800 m

With 1 output
reactor

FSH ... FSJ 450 m

With dv/dt filter

FSD 18.5 kW ...
30 kW

525 m

FSD 37 kW ...
FSG

625m?| 800 m?

FSH ... FSJ 450 m

" The values are valid for a pulse frequency set at the factory
2 At a maximum voltage of 1350 V at the motor terminals
3 At a maximum voltage of 1500 V at the motor terminals

The permissible length of the motor cable also depends on the quality of the motor cable and
the pulse frequency. The above values apply to high-quality cables, e.g. CY100.

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

Electromagnetic compability of the converter (Page 914)
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Wiring

4.1 Line supply and motor

41.4 Connecting the converter and converter components
4141 Connection overview
Converter Line harmonics filter *
— 0000000000] U2 1 U1 1 U2
,_| w2 1V1 1V2
— oHo
ooo
. W2 1WA1 1W2
L1 D PE1 PE2
L2
L3
PE

* Line harmonics filter is only applicable to converter 400 V, FSB/FSC.

Figure 4-5  Connecting converters FSA ... FSC and their optional components

Converter Output reactor or sine-wave filter or harmonics
filter
— U2 1U1l 11U2
L1 D
L2
L3
PE

Figure 4-6  Connecting 400 V converters FSD...FSG and their optional components

Converter
L1 D
L2
L3
PE

Figure 4-7  Connecting 690 V converters FSD...FSG and their optional components
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4.1 Line supply and motor

Line filter Line reactor Converter Output reactor or
_____ dv/dt filter
| | T =
L1l L1 — V) 1U1
= | 1 ] —l
L2] L2 1v1!
| | (M
— L3 IL3' W1,
I I ops I
PE PE PE1i .
L____I [
L1 DCNS [ty 1U2
L DCPSIf 11v2
PEI} w2
L3 ==
PE Voltage Peak Limiter
Figure 4-8  Connecting converters FSH/FSJ and their optional components
4142 Connnecting converters
Note
For converters of frame sizes FSA ... FSG, the R1/R2 and F3 terminals are reserved for future
use.

Connecting converters, FSA ... FSC

F3
R1
u2

A\
STO

W2

Line supply Motor

Figure 4-9  Connections for the line supply, motor and DC link terminals
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Wiring

4.1 Line supply and motor

Connecting converters, FSD ... FSG
You must remove the connection cover from the converter in order to connect the line supply

and motor to the converter.
® For FSD/FSE, remove the connection cover as shown below:

Figure 4-10  Removing the connection cover, FSD/FSE

® For FSF/FSG, remove the two screws from the cover and then remove it. In addition, you
must make openings on the connection cover for the line supply and power cables. Use side

cutters or a fine saw blade.

SINAMICS

Removing the connection cover and making openings, FSF/FSG

Figure 4-11
After the cables are connected, you must re-attach the cover in order to re-establish the touch

protection of the converter.
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Wiring

4.1 Line supply and mofor

Line supply Motor Line supply Motor Line supply Motor

Figure 4-12  Connections for the line supply and motor

Additional information when connecting FSG converters

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

A\ WARNING

Damage to converter as a result of operation without insulating plates

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

4.1 Line supply and motor

Connecting converters, FSH/FSJ

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

Figure 4-13  Removing the front cover

The diagram shows the layout of line and motor terminals and DC link terminals. For converter
FSH, you must make openings on the cable entry protection cover for the line and motor
connections according to the diameter of the cable to be introduced.

Line supply Line supply
PE PE PE

PE

Motor
Figure 4-14  Connections for the line supply, motor and DC link terminals
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Wiring

4.1 Line supply and motor

Rules for connecting the line:

® Only use the front connections.

® You may connect 1 or 2 cables to each of the screws of the line connections.

Rules for connecting the motor:

® First use the front connections.

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

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

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

A\ WARNING

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

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

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

A\ WARNING

Electric shock due to no prevention from touching the power connection terminals

No cable entry protection is available for frame size J which may lead to dangerous touch
voltage.

® The converter must be built in an enclosure of degree of protection IP20 at least, and
prevention measures against electric shock must be adopted.

4143 Cable cross-sections and screw tightening torques

Converter Terminal/connector type | Cable cross-section Screw tightening Stripped insulation

frame size torque length

FSA Line, motor | Screw-type | 1.5...2.5mm? 16 ... 14 AWG 0.5 Nm, 4.4 Ibf.in 9...10 mm

FSB and PE terminal 1.5...6 mm? 16 ... 10 AWG 1.3Nm, 11.5bfin [ 12 ... 13 mm

FSC 1.5..16 mm?, 16 ... 6 AWG 1.3 Nm, 11.51bfiin |12 ... 13 mm

FSD 10...35mm?, 8 ... 2 AWG 4.5Nm, 39.8 Ibf.in | 18 mm

FSE 25 ... 70 mm?, 4 ... 3/0 AWG 10 Nm, 88.5 Ibf.in 25 mm

SINAMICS G120X converter
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Wiring

4.1 Line supply and motor

Converter Terminal/connector type Cable cross-section Screw tightening
frame size torque
FSF Line, motor and PE o 35mm? ... 2 x 120 mm? 22 ...25Nm
) 2...2x4/0 AWG 194.7 ... 221.3 Ibf.in
Cable lug according to
FSG SN71322 for M10 bolts 35 mm?2... 2 x 185 mm? 50 Nm
2...2 x 350 MCM 4425 Ibf.in
Convert- | Terminal/connector type | Cable cross-section Screw tighten-
er frame ing torque
size
FSH Line, mo- ﬁﬁ Max. 4 x 240 mm?, 4 x 500 MCM 50 Nm
torand DC 400 V 480V 4425 If.j
Cable lug ac- @ 00 @ 480 n
cording to Recommen- | 315 kW | Line 2 x 240 mm? 2 x185 mm?
DIN 46234 |ded Motor 2 x 185 mm? 2 x 150 mm?
for M12 DC 2 x 185 mm? 2 x 150 mm?
screws" -
355 kW Line 3 x 150 mm? 2 x 240 mm?
Motor 2 x 240 mm? 2 x 185 mm?
DC 2 x 240 mm? 2 x 185 mm?
400 kW Line 3 x 185 mm? 2 x 240 mm?
Motor 2 x 240 mm? 2 x 240 mm?
DC 3 x 150 mm? 2 x 240 mm?
FSJ Line, mo- ﬁﬁ Max. 450 kW Line 6 x 240 mm?, 6 x 500 MCM 50 Nm
torand DC 442.5 Ibf.in
Cable lug ac- 560 kW
cording to 2
DIN 46234 450 kW | Motor, DC 4 x 240 mm? , 4 x 500 MCM
for M12 500 kW, | Motor 8 x 240 mm?, 8 x 500 MCM
screws™ 560 kW DC 4 x 240 mm? , 4 x 500 MCM
@ 400V @480V
Recommen- | 450 kW Line 4 x 185 mm? 4 x 120 mm?
ded Motor 4 x 150 mm? 4 x 120 mm?
DC 4 x 120 mm? 3 x 120 mm?
500 kW Line 4 x 185 mm? 4 x 150 mm?
Motor 4 x 185 mm? 4 x 150 mm?
DC 4 x 150 mm? 3 x 150 mm?
560 kW Line 4 x 240 mm? 4 x 185 mm?
Motor 4 x 240 mm? 4 x 150 mm?
DC 4 x 185 mm? 3 x 185 mm?

" Alternative copper busbars can be used for line and motor connections. Make sure that you use copper busbars of the same
cross-sections as the connecting busbars of the converter itself (FSH: 64 mm x 8 mm; FSJ: 80 mm x 8 mm).

SINAMICS G120X converter
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4.1 Line supply and motor

4144 Cable lug

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

i s}
G

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

FSF M10 120 26 22 10.5 32 59.5
FSG 185 30 27 10.5 39 725
FSH/FSJ M12 240 32 23.5 13 42 92

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

N N

4145 Connecting the cable shields (FSA ... FSG only)
For EMC-compliant wiring, you must connect the cable shields to the shield plate of the
converter.

Use shielded cables for the following connection:
e Communication cable

e Control cable

e Motor cable

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

SINAMICS G120X converter
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4.1 Line supply and motor

Connecting the cable shields, FSA ... FSC converters

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

Unshielded line cable
Cable tie
Unshielded communication cable

Unlacquered, good electrically conducting
mounting plate

Shielded control cable
Toothed tape
Shielded motor cable

QP® OO

x
S
I
(O]
1%
©
>
<
<
%)

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

@® Unshielded line cable @ Toothes tape
@ Shielded motor cable ® Shielded control cable
(® Hose clamp ® Unshielded communication cable

SINAMICS G120X converter
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4.1 Line supply and motor

Note

Unshielded communcation cable

It is unnecessary to connect the cable shields if you use Siemens PROFINET cables for
communication. When using communication cables from other manufacturers, make sure that
you connect the cable shields with toothed tapes.

SINAMICS G120X converter
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4.1 Line supply and motor

4.1.5 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 YA 400V
u, -0V
\
o 7 150Hz .
Ut Vi wi f
Ma '
MN‘—(
\
‘ >

UJ P
W1 f

In a star connection, the motor can provide its
rated torque My in the range O ... rated fre-
quency fy.

Rated voltage Uy = 400 V is available at a rat-
ed frequency fy = 50 Hz.

The motor goes into field weakening above
the rated frequency. In field weakening, the
available motor torque decreases proportion-
ally with 1/f. In field weakening, the available
power remains constant.

Operating the motor in a delta connection with 87 Hz characteristic

In a delta connection, the motor is oper-
ated with a voltage and frequency above
its rated values. As a consequence, the

W2 u2 V2
1

8

U

i¥3+f," T motor power is increased by a factor
!

V3 =1.73.
Intherangef=0... 87 Hz, the motor can

v A

¥'f output its rated torque M.

P
UJ VP P The maximum voltage U = 400 V is avail-
\)Vq Py 71/_‘ able at a frequency of f = V3 x 50 Hz =

i 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:

® The converter 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 Uy.

® As the fan impeller rotates faster, the motor has a higher noise level than operation with

f< 50 Hz.

SINAMICS G120X converter
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4.2 Control interfaces

4.2

4.2.1

Control interfaces

Overview of the interfaces

Interfaces at the front of the Control Unit

94

To access the interfaces at the front of the Control Unit, you must open the front door.

X134

®O

@O

Terminal strip
Switch for Al 0 and Al 1 (U/l)

Status LED

Connection to the Operator Panel or Smart Access
Memory card slot

Reserved for future use

Al
AlO

c/

SINAMICS G120X converter
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Wiring

@® Terminal strips
©) Fieldbus interfaces at the lower side

Table 4-8 Number of inputs and outputs

4.2 Control interfaces

Digital inputs DI | Digital outputs DO | Analog inputs Al

Analog outputs AO

Input for motor
temperature sen-
sor

1

422 Fieldbus interface allocation

Interfaces at the lower side of the Control Unit

PROFINET

RX+, receive data +
RX-, receive data -
TX+, transmit data +

TX-, transmit data -

ONO PR WN -
'
i
i

X150 X150
P1 P2

SINAMICS G120X converter
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4.2 Control interfaces

423

Terminal strips

Terminal strips with wiring example

-X132
31[+24V IN 20.4V ... 28.8 V optional power supply
+0V :
o wgh 32|GND IN Reference for terminal 31
i‘ 247KQ 10]Al 1+ Analog input (-10 V ... 10V, 0/4 mA ... 20 mA)
GND,, 11]AL1- Reference for terminal 10
1 [+10V out 10 V output, max. 10 mA
M0V < —12_|GND Reference for terminals 1, 9, and 12
.. 24.7kQ 3 |AI0+ Analog input (-10 V ... 10 V, 0/4 mA ... 20 mA)
GND,, 4 |AIO- Reference for terminal 3
9 [+24V out 24V output, max. 250 mA
L28 GND Reference for terminals 1, 9, and 12
69|DI COM Reference for digital inputs
-X134 -X133 P
H-®-18[D0 O NC {5 [DI0 K
19|DO O NO 9 +—"—6 |DI 1 2E Digital inputs
_®_%g 38 (1) ﬁgM :;—g B: % #K | Connection, contacts switching to p or m potential
] . .
54ID0 TNO ; | _&Dra /|< low <5V, high> 11V, max. 30 V
25[D0 1 COM - _f17[pI5 K
Digital outputs &12 AQ 0+ Analog output (0V ... 10V, 0 mA ... 20 mA)
max. 2 A 30V DC 113|GND Reference for terminals 1, 9, and 12

+
max. 2 A 250 V AC" _Q 1?; ;12 mggg ] Temperature sensor (PTC, KTY84, Pt1000, bimetal)

" The digital outputs are designed for low voltage systems of overvoltage category Il. Ininstallations of overvoltage category
I, galvanic isolation is required between the supply network and the digital output.

Restriction for FSB and FSC in installations compliant with UL: max. 0.5 A
4-15  Wiring the digital inputs with p-switching contacts and an internal 24 V power supply (terminal 9)

DI'COM

Figure

31

+24 V IN

32

GND IN

10

Al 1+

1

Al 1-

Al 0+

Al 0-

96

All terminals with the "GND" reference potential are internally connected with one another.

The reference potential "DI COM" is not internally connected with "GND".
- If, as shown above, you wish to use the 24 V supply from terminal 9 as supply for the digital
inputs, a jumper is required between terminals 28 and 69.

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

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

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

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

SINAMICS G120X converter
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4.2 Control interfaces

Additional options for wiring the digital inputs

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

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

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

18/DO 0O NC —"—5 [DI0
H-&-19[D0 0 NO —"—6 [DI 1
20/b0 0 COM —"—7 [DI2
23|DO1NC —"—8 [DI3
—-&-24/D0 1NO —"—16/DI 4
25|D0 1 COM — —17|DI 5

Figure 4-16  Connecting contacts switching to p potential with an external power supply

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

potential.
-X132
9 [+24V out
GND,, 28|GND
$24V 69|DI COM
-X134 -X133

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

Figure 4-17  Connecting contacts switching to m potential with an external power supply

A\ WARNING

Electric shock due to unsuitable power supply

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

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

SINAMICS G120X converter
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4.2 Control interfaces

NOTICE

Damage when the 24V output voltage is short-circuited

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

1. The converter is operational.

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

3. The ambient temperature reaches the maximum permissible value.

4

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

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

SINAMICS G120X converter
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Wiring

424 Factory interface settings

Function description

4.2 Control interfaces

In the factory setting, the converter switches over the following functions depending on the state

of digital input DI 4:
® Fieldbus interface
e Digital input DI 0
e Digital input DI 1
® Speed setpoint

I . -X132
s |»1 || Higher-level control 31[+24V IN
32|GND IN
1(1) ﬁ: 1+ No function
1 |+10V out
2 [GND
2 ﬁ: 8+ No function
DI 4 =0 Control via PROFIdrive telegram 1
PROFINET [4 = 1) Control via terminal strip
-X133
% 112 mggg No function
9 [+24V out
28|GND :
-X134 69(DI COM
L®{18[D0ONC__| Fault 5 Dio__j= dra=1 hlo function
19/DO O NO @ 4 =0 No function
| :
20/DO 0 COM . 6 [DI1 : =Dl 4 =1 Jogging 2
"®123[DO INC__ | Operation | ¢~ 17Tp(? i No function
24|00 1NO —"—8 [DI3 No function
25|DO 1 COM ——16|DI 4 Switch over control and speed setpoint
——17|DI 5 Acknowledge fault
&12 AO 0+ Speed actual value (0 mA ... 20 mA)
13 GND .....................................................
Telegram 1, PZD2 Di4-0 ]
Jogging 1 or 2 Dr4=1 Speed setpoint
Speed setpoint
Figure 4-18  Factory interface settings
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4.2 Control interfaces

425 Default setting of the interfaces
Overview
The function of most of the converter terminals can be set.
In order that you do not have to successively change terminal for terminal, several terminals
can be jointly set in the quick commissioning using default settings. Parameter p0015 in the
quick commissioning selects the appropriate default setting.
Table 4-9 Overview of default settings
Default setting
Terminal 41 42 45 57
Al O Setpoint Setpoint Setpoint -
Al 1 - PID actual value - -
AO 0 Speed actual value Speed actual value Speed actual value Speed actual value
DI O ON/OFF2 ON/OFF2 ON/OFF2 Jogging 1
DI 1 - - Fixed setpoint 1 Jogging 2
DI 2 - - Fixed setpoint 2 -
DI 3 - - Fixed setpoint 3 -
Dl 4 - manual - auto - Switch over controller:
Fieldbus « terminal strip
DI 5 Acknowledge fault Acknowledge fault Acknowledge fault Acknowledge fault
DOO Fault Fault Fault Fault
DO 1 Operation Operation Operation Operation

Function description

100

Default setting 41: "Analog control"

+10V out

1
2 |GND
3 |AI0+

4 |AIGND

12]A0 0+

13|A0 GND

9 |+24V out

28|GND

69|DI COM
5 [DIO

| 7]

17|DI15

18/DO 0 NC

19/DO 0 NO

20/b0 0 COM

| @

23|DO 1NC

24|DO 1NO

25|D0 1 COM

Setpoint

Speed actual value

ON/OFF2
Acknowledge fault

Fault

Operation

SINAMICS G120X converter
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4.2 Control interfaces

Setting | Parameter Characteristics Setting | Parameter
Default setting | p0015 = 41 n, DI 0 | p29652[0] = 722.0
41 1500 1/min | p29650[0] = 0
| -
Al 0 | p1070[0] = 0 Umin | ON/OFF1 | p0840[0] = 29659.0
755[0] DV 0V ToVAIO OFF2 | p0844[0] = 29659.1
) DI 5 | p2104[0] = 722.5
AO 0| p0771[0] = 21 AO 0 DO 0 | p0730 =52.3
20 AT 7/ DO 1|p0731=52.2
|
0mA ‘
0 1/min n
1500 1/min

Procedure with the BOP-2 operator panel:
- SETUP > ... > MAc PAr - P15 =X Al - ... > FINISH

Default setting 42: "PID controller with analog control"

1 1+10V out SooOODOO060000 gy
—2 |GND : ManualDI4=0 i

:iEnable AutoDI4 = 15/:>Setpoint

—3_|AlQ+
4 |AIGND
10[Al 1+
11/AIGND :
12]A0 0+ i Speed actual value
13JAOGND i

Actual value for PID technology controller

9 |+24V out
28|GND
69|DI COM :

5 |DIO i ON/OFF2

16|DI 4 ‘ Switchover, manual < auto
17IDI5 Acknowledge fault

L
——&XH18[D0O 0 NC Fault
—H

19/DO 0NO
20/DO 0 COM
23|DO 1NC Operation
24|D0 1NO
25|DO 1 COM

SINAMICS G120X converter
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4.2 Control interfaces

102

Setting | Parameter Characteristics Setting | Parameter
Default setting | p0015 = 42 n, DI 0 | p29652[0] = 722.0
42 1500 1/min | p29650[0] = 0
Al 0| p2253[0] = _ | ON/OFF1 | p0840[0] = 29659.0
755[0] T R OFF2 | p0844[0] = 29659.1
01070[0] = ) DI 4| p2200 = 722.4
755[0] N DI 5 | p2104[0] = 722.5
Al 1| p2264[0] = 100 %~/ DO 0 | p0730 =52.3
755[1] } DO 1 | p0731 =52.2
0%
AO 0 | p0771[0] = 21 0V oV 10V A1
AOO
20 mA 4
|
0 mA ‘
0 1/min n
1500 1/min
Procedure with the BOP-2 operator panel:
- SETUP - ... - MAc PAr- P15 =X AI PID - ... » FINISH
Default setting 45: "Fixed setpoint control"
rg 12]A0 0+ Speed actual value
13]A0 GND
9 [+24V out
L28 GND
69|DI COM
—5 [DI0 ON/OFF2
—6 [DI1 Fixed setpoint 1
—7 [DI2 Fixed setpoint 2
—8 [DI3 Fixed setpoint 3
—17|DI5 Acknowledge fault
——&-18[D0 0 NC Fault
19|DO O NO
20(DO 0 COM
—-&X+23[D0 1 NC Operation
24/D0 1NO
25|D0 1 COM
Setting | Parameter Characteristics Setting | Parameter
Default setting | p0015 = 45 AOO, DI 0 | p29652[0] = 722.0
45 20 mA | p29650[0] = 0
AO 0 | p0771[0] = 21 oA | ONJ/OFF1 | p0840[0] = 29659.0
, , _ 0 1”‘ _ n OFF2 | p0844[0] = 29659.1
Fixed setpoint | p1070 = 1024 /rqlgoo min DI 1 | p1020[0] = 722.1
1016 =2
P DI 2 | p1021[0] = 722.2
DI 3 | p1022[0] = 722.3
DI 5 | p2104[0] = 722.5
DO 0| p0730 =52.3
DO 1 |p0731 =52.2
Procedure with the BOP-2 operator panel:
- SETUP - ... > MAc PAr-> P15 =X FIX > ... > FINISH

SINAMICS G120X converter
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4.2 Control interfaces

Default setting 57: "PROFINET control”
"PROFINET control" is the default factory setting.

a

|

| 0 Control via PROFINET telegram 1
DI 4 1) Control via terminal strip

rg 12]A0 0+ : Speed actual value
13]A0 GND :
9 [+24V out
L28 GND
_29 B: OCOM @% m (014 =0 No function
: 4= 1% Jogging 1
—» (014 = 0 No function
B °#DI 4 = 1) Jogging 2
—16/DI 4 -i Switch over control and speed setpoint
—17[DI 5 Acknowledge fault
Telegram 1, PZD2 Dré =0
b :\: .
Jogging 1 or2 _(DI4=1 Speed setpoint
Speed setpoint
——&-18[DO 0 NC Fault
19|DOONO
20[DO 0 COM
——&X-23|D0 1 NC Operation
24|DO 1NO
25|DO 1 COM
Setting | Parameter Characteristic Setting | Parameter
Default setting | p0015 = 57 AOO, DI 0 | p29652[1] = 722.0
57 20 mA i p29650[1] =
AO 0 | 0771101 = | ON/OFF1 | p0840[0...1] =
POT71I0] 0 mA N OFF2 | 29659.0
0 1/min _
1500 1/min DI 1| p0844[0...1] =
29659.1
DI 4 | p29652[0] = 722.1
DI 5 | p29650[0] = 1
p0810 =722.4
p2104[0...1] = 722.5
PROFINET | p0922 =1 DO 0 | p0730 =52.3
p1070[0] = DO 1| p0731=52.2
2050[1]
Procedure with the BOP-2 operator panel:
- SETUP - ... > MAc PAr-P15=XPN 1 - ... > FINISH
More information
The default terminal settings can be adjusted to suit your requirements.
EE] Adapt the default setting of the terminal strips (Page 153)
SINAMICS G120X converter
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4.2 Control interfaces
4.2.6 Additional digital inputs and digital outputs on converters FSH and FSJ
Overview

Converters FSH and FSJ have 4 additional digital inputs and 2 digital outputs at terminal
strip X9.

/ Terminal strip X9

)

Figure 4-19  Terminal strip X9

SINAMICS G120X converter
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4.2 Control interfaces

Function description

-X9
+24V , 1 |P24 External supply 20.1V ... 28.8 V, max. 2 A
GND,,, 2 M KK Reference for terminals 1, 3,4, 5, 6 and 8
—3 [External Alert K2K External alarm Digital inputs
+—t14 [External fault K2K External fault low <5V, high> 15V, max. 30 V,
jg giopg HK 8:;:;% input current 6.4 mA at 24 V
op =
7 M )1 Reference for terminals 1, 3,4, 5,6 and 8
8 |DC Link Charged Message "U,. ., is loaded", 24 VDC, max. 500 mA
AC 230V ?0 Hg :| Not connected
LH Activation Line Contactor— Main contactor control, 230 VAC, cos¢ = 0.6 ind, max.
§12Activation Line ContactorJ 4 A

Connection cross-section: 0.2 mm? ... 2.5 mm?, tightening torque: 0.5 Nm (5 Ib.in)
Use insulated end sleeves according to DIN 46228-4.
Terminals Remark
1 You may either connect an external 24 V supply or use the internal 24 V supply.
3...6 The function of the digital inputs is shown in the factory setting.
You can change the function of the digital inputs subsequently.

The digital inputs are low-active in the factory setting. If you do not use one of the digital inputs, you must
connect the digital input with 24 V.

8,11,12 The function of the digital outputs cannot be changed.

8 The digital output signals a fully charged DC link of the converter. A charged DC link is the prerequisite for the
"operation" converter state.
11,12 A device to protect against overload and short-circuit is required for the power supply to the line contactor
control, e.g. a4 A/ 250 V fuse.
Connect the excitation coil of the line contactor to a surge suppressor, e.g. an RC element.
Figure 4-20  Terminal strip X9 with external 24 V supply

P24 —
M
External Alert
External fault
Stop 0

Stop 1

M
DC Link Charged -
NC

10|NC

11/Activation Line Contactor
12|Activation Line Contactor

Summation of the load on X9.1 and X9.8, max. 250 mA

1
@mﬂmmthAé

Figure 4-21  Terminal strip X9 with internal 24 V supply
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4.2 Control interfaces

427 "Safe Torque Off" safety function

Overview

The "Safe Torque Off" (STO) safety function can be implemented using a failsafe digital input
of the converter.

Preconditions
e Both switches on the converter for enabling/disabling STO are in the ON position.

® The higher-level control system monitors the selection of STO and the feedback from the
converter.
EE] Application examples for "Safe Torque Off" (Page 110)

Function description
Use an SELV or PELV power supply with 24 V DC (20.4 V ... 28.8 V, maximum 60 V briefly).
Use a shielded cable with the following properties:
e Cable length <30 m
® Cross section 0.5 mm? ... + 1.5 mm? (20 ... 16 AWG)
® |nsulated for 600 V
® Conductor end sleeves, stripping length 7 mm

Tightening torque: 0.2 Nm (2 Ibf in)

SINAMICS G120X converter
106 Operating Instructions, 03/2019, FW V1.0, A5E44751209B AB



Wiring

4.2 Control interfaces

Procedure for converters in frame sizes FSA ... FSC

Switch to enable or disable STO

il Connection A for selection of STO

\ Connection B for selection of STO

o) 1)
Both switches = ON: STO is enabled
Both switches = OFF: STO is locked
Two switches different: STO is disabled, the converter signals a fault.

Figure 4-22  Terminals and switches for the "STO" function, frame sizes FSA ... FSC
1. Connect the cables for selecting STO to terminals STO_A and STO_B.

2. Connect the cables for STO feedback to 2 digital outputs of terminal block X134.

3. Attach the shield to the shield plate of the converter through the largest possible surface
area.

You have connected all cables for the STO safety function.
a
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Procedure for converters in frame sizes FSD ... FSG

/ Connection A for selection of STO

\ Switch to enable or disable STO

Connection B for selection of STO

Not used

Both switches = ON: STO is enabled

Both switches = OFF: STO is locked

Two switches different: STO is disabled, the converter signals a fault.
Figure 4-23  Terminals and switches for the "STQO" function, frame sizes FSD ... FSG

1. Remove the Control Unit.

2. Connect the cable for selecting STO to terminals STO_A and STO_B.
3. Plug in the Control Unit.

SINAMICS G120X converter
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4. Connect the cables for STO feedback to 2 digital outputs of terminal block X134.

QLT

5. Attach the shield to the shield plate of the Control Unit through the largest possible surface
area.

You have connected all cables for the STO safety function.
0

Procedure for converters in frame sizes FSH ... FSJ

/ Switch to enable or disable STO
) Connection A to select STO

? Connection B to select STO
\ .l Feedback signal A to select STO

Feedback signal B to select STO

Figure 4-24  Terminals and switches for the "STQO" function, frame sizes FSH and FSJ

1. Connect the cable for selecting STO to terminals X41:STO_A and X41:STO_B.
2. Connect the cables for STO feedback to terminals X41:FB_A and X41:FB_B.
3. Attach the shield to the shield plate through the largest possible surface area.

You have connected all cables for the STO safety function.
0
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More information

In order to prevent inadvertent inhibition of the "STO" function in the FSA ... FSC converter, we
recommend protecting the associated switch with a cable tie.

Figure 4-25  Protection against inadvertent inhibition of the "STO" function, FSA ... FSC

4.2.8 Application examples for "Safe Torque Off"

Overview

A higher-level control system is required to select the STO safety function.

Preconditions

Basic prerequisites

® The digital outputs for the feedback of STO are correctly parameterized.
EE] Setting the feedback signal for Safe Torque Off (Page 220)

® The higher-level control system monitors the selection of the STO safety function and the
feedback from the converter.

® Forced checking procedure (test stop):
The higher-level control system regularly selects the STO safety function and evaluates the
converter feedback signal.
We recommend that you implement a time monitoring function in the higher-level control
system, which issues an alarm if a test stop is overdue.

SINAMICS G120X converter
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Prerequisites for SIL 2/PL d

S

uitable higher-level controllers
SIRIUS 3SK1: Single-channel static feedback circuit
SIRIUS 3SK2: Two-channel dynamic feedback circuit
MSS 3RK3: Two-channel dynamic feedback circuit

SIMATIC: Feedback circuit monitoring in the safety program

® Forced checking procedure (test stop) once per year

Prerequisites for SIL 3/PL e

® Suitable higher-level controllers

SIRIUS 3SK1: Single-channel static feedback circuit
Permissible for converters FSH and FSJ, not permissible for FSA ... FSG

SIRIUS 3SK2: Two-channel dynamic feedback circuit
MSS 3RK3: Two-channel dynamic feedback circuit
SIMATIC: Feedback circuit monitoring in the safety program

® Forced checking procedure (test stop) every 3 months

Function description

SIRIUS 3SK1 safety relay
24V DC
@ [ e
I o o
— Start
Yy O—O0—0O—— 19]DO 0 NO
A1 IN1T T1 IN2 T2 IN3 T3 T4 IN (13123 (33 |41 |: 20|DO 0 COM t@j
— FIs 24]DO 1 NO '|:|
Clefie 25|DO 1 COM
[ 1 Autostart / - - N\ A\- 7/ v N
Monitored Start =oSTO_A
24V H
— oV
B _\V l\ N [ r _WSTO—B 0000 |l 0000 |
A2 3SK1111- . AB30 14 |24 |34 |42
1 [
M

Figure 4-26  Connection 3SK1 inside a control cabinet for FSA ... FSG

You

SINAMICS G120X converter

can achieve SIL 2/PL d with a SIRIUS 3SK1 safety relay and the converter FSA ... FSG.
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24V DC
| o o
(I
@ Start I -X41 [
o —; STO_A
—O—0O0—0— N
A1 IN1 T1 IN2T2 IN3 T3 T4 IN [13 12333 |41 1 3] STO B )
F/S 4 -
Logic 15| FB A
[ 1 Autostart / - -N% N\ A\-7 6 -
Monitored Start [ 7] _— (I
— 8 —
A2 3SK1111- . AB30 14 (24 134 |42 _
—0 O—T—O—O—
M

Figure 4-27  Connection 3SK1 inside a control cabinet for FSH, FSJ
You can achieve SIL 3/PL e with a SIRIUS 3SK1 safety relay and the converter FSH or FSJ.

SIRIUS 3SK2 safety relay

The wiring examples are implemented using safety relays with relay enable circuits. Safety
relays with semiconductor enable circuits can also be used.

SINAMICS G120X

M_k
(@] [{e]
O|0
(e][e]
o|o
(@]
Q|0
<

Ijrc

=0 |

24V DC

— 0V
24V
— 0V
24V
I
I Logic
|
A2 F-Q1 F-Q2 QM1 SIRIUS 3SK2
M

Figure 4-28  Connection 3SK2 inside a control cabinet for FSA ... FSG

SINAMICS G120X converter
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F-Ql 4

| g
IN4 A | | t
1 f ,
L Eﬁ t

F-Q2 A .
1 >
IN6 A L | t
| | R

T, Pﬁ t

STO deselected ! STO selected ISTO

deselected
T,230ms In case of deviating feedback, the safety relay must select the STO function
T,>20 ms and indicate an error.

Figure 4-29  Dynamic monitoring of STO feedback for FSA ... FSG

X41
1
Iy STO_A = -
3 A
L [4]STO-B AN
5 ‘
|: <] FBA l;_ﬂ
7
| FB.B /D
A
AN
I
AN
' : A A
l | Lagfie | |
o
A2 F-Q1| F-Q2 QM1 SIRIUS 3SK2
M

Figure 4-30  Connection 3SK2 inside a control cabinet for FSH and FSJ
Static monitoring of STO feedback at start-up is sufficient for the converters FSH and FSJ.

Modular 3RK3 safety system
You can use the following outputs to control the failsafe digital inputs in the converter:

® The failsafe digital outputs in the central units of the 3RK3 modular safety system
® The failsafe digital outputs in the EM 2/4F-DI 2F-DO expansion module

® The failsafe digital outputs in the EM 4F-DO expansion module.

® The failsafe relay outputs in the EM 4/8F-RO expansion module

® 2 individual relay contacts of the EM 2/4F-DI 1/2F-RO expansion module

SINAMICS G120X converter
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Q1.1 Q1.2 Q2

SINAMICS G120X[5 . ,
| |
o] o
19]DO 0 NO
ING[ IN8 20]D0 0 com |4
24]DO 1 NO |= |:|
L [25]DO 1 COM
—J v I
5ay|STOA
T ov
2av|STO-® [[ecee T ecee]
3RK3111-
M *AA10
—0

24V DC |

M

Figure 4-31  Connection 3RK3 inside a control cabinet for FSA ... FSG

Q1.2 A
>,
IN4 A ! |
| | q
L LTi Tt
Q2 A ! }
1 .
| "t
ING A | |
| 1 >

STO deselected !

T,230ms
T,=20ms

STO selected

P t

ISTO
deselected

In case of deviating feedback, the Modular Safety System must select the
STO function and indicate an error.

Figure 4-32  Dynamic monitoring of STO feedback for FSA ... FSG
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[} =]
WA
X41
i i
5{sTOA \“
3
—{sTO.B
5 FB A
5] FB- A
] A
7l 5B A
. 8 A
=== A
; —{
o 3RK3111-*A I
Q11 Q12 Q2 M A10
—C0
24V DC
M

Figure 4-33  Connection 3RK3 inside a control cabinet for FSH and FSJ

Static monitoring of STO feedback at start-up is sufficient for the converters FSH and FSJ.

SIMATIC I/0 modules

SINAMICS G120X

F-DI 16x24VDC 24V DC =
2 o )
22
190 oNo_|L]
S7-1500 J —20(DO 0 COM L@_I
= 24]D0 1 NO :'|:
o L2500 1 COM
oV
. 19 24v|STOA|
oV
1 WSTO_B 0000 ” 0000 |
2
5
6 j
20
R ¢
F-DQ 8x24VDC/2A PPM M—l—

Figure 4-34  Connecting the SIMATIC S7-1500 in a control cabinet for FSA ... FSG

SINAMICS G120X converter
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FDQ:1 A

;
F-DI2 A | | t
| f ,
L LE t

F-DQ:5 A . ‘
1 >
F-DI:22 A | I t
\ | >

T, PE t

STO deselected ! STO selected ISTO
deselected

T,230ms In case of deviating feedback, the SIMATIC must select the STO function and
T,220ms indicate an error.

Figure 4-35  Dynamic monitoring of STO feedback for FSA ... FSG

F-DQ 8x24VDC/2A PPM 24V DC
. 19 B
1 o o
L/ X41 I
9 1 [
A —|STO_A E
3 NG
6 2] STO_B )
20 2 rBA
| 6
S7-1500 | / g A
— FB.B A
—L18 A
A
— A
(R
2 |
o
F-DI 16x24vDC M j

Figure 4-36  Connection of the SIMATIC S7-1500 inside a control cabinet for FSH and FSJ

Static monitoring of STO feedback for STO selection is sufficient for the converters FSH and
FSJ.

More information
Further information is provided on the Internet:

@ SIRIUS 3SK1 safety relays (https://support.industry.siemens.com/cs/ww/en/ps/16381/
man)

@ SIRIUS 3SK2 Safety Relays (https://support.industry.siemens.com/cs/ww/en/view/
109444336)

@ SIRIUS 3RK3 modular safety system manual (https://
support.industry.siemens.com/cs/ww/en/view/26493228)

SINAMICS G120X converter
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S7-1500 (https://support.industry.siemens.com/cs/ww/en/view/86140384)
ET 200SP (https://support.industry.siemens.com/cs/ww/en/view/84133942)

ET 200pro (https://support.industry.siemens.com/cs/ww/en/view/22098524)
ET 200S (https://support.industry.siemens.com/cs/ww/en/view/12490437)

8888

S7-300 (https://support.industry.siemens.com/cs/ww/en/view/19026151)

429 Wiring the terminal strips

A\ 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.

® |nstall a temperature monitoring relay 3RS1... or 3RS2...

e Evaluate the temperature monitoring relay output using a digital input of the converter, e.g.
using the "External fault" function.

You can find additional information about the temperature monitoring relay on the Internet:

@ Manual 3RS1 / 3RS2 temperature monitoring relays (https://
support.industry.siemens.com/cs/ww/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.

e Observe the conditions for digital inputs and digital outputs specified in the relevant
manufacturers documentation.

® 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 G120X converter
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A\ WARNING
Electric shock due to damaged insulation

Damaged insulation of cables carrying hazardous voltages can cause a short circuit with
cables carrying non-hazardous voltages. This can have the effect that parts of the converter
or the installation carry an unexpectedly high voltage.

® Use only cables with double insulation for 230 V cables which you connect to the digital
outputs of the converter.

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.

e Connect an overvoltage protection device between the terminal and the associated
reference potential.
We recommend using the Weidmiller overvoltage protection terminal with designation

MCZ OVP TAZ DIODE 24VDC.

Table 4-10  Permissible cable and wiring options

Solid or finely-stranded

Finely stranded conduc-

Finely stranded conduc-

Two finely-stranded

conductor tor with non-insulated | tor with partially insula- conductors with the
end sleeve ted end sleeve same cross-section
with partially insulated
twin end sleeves
8mm o5 . .. 8mm o5 . . 8mm 8 mm
= 15mm He—= 10mm 0.5 mm? EE 2+ 0.5 mm?

Wiring the terminal strip in compliance with EMC

118

® |f 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.
Further information about EMC-compliant wiring is available on the Internet:
EMC installation guideline (http://support.automation.siemens.com/WW/view/en/

60612658)

® Use the shield connection plate of the Control Unit as strain relief.
Mounting the shield connection kits (Page 63)

SINAMICS G120X converter
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4210 Connecting to PROFINET and Ethernet

42101 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

= SIMATIC S7-300 - PC (Supervisor)
— (Controller)
|
EPROFINET —1 SINAMICS G120
SINAMICS G120C
SINAMICS SINAMICS G120X

G110M

Figure 4-37  The converter in PROFINET IO operation
The converter supports the following functions:
e RT

e |RT: The converter forwards the clock synchronism, but does not support clock
synchronism.

e 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.

e MRPD: Media redundancy, bumpless. Precondition: IRT and the ring topology created in
the control

e Diagnostic alarms in accordance with the error classes specified in the PROFIdrive profile.

® Device replacement without removable data storage medium: The replacement converter
is assigned the device name from the IO controller, not from its memory card or from the
programming device.

e Shared Device for converters that support PROFIsafe.

The converter as Ethernet node

L ]"

[\
H Ethernet m—1 SINAMICS G120
SINAMICS G120C
SINAMICS SINAMICS G120X

G110M

|| SINAMICS G120XA

SINAMICS G120X converter
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Figure 4-38  The converter as Ethernet node

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

U @ PROFINET system description (https://support.industry.siemens.com/cs/ww/en/view/
19292127)

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

4.2.10.2 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 94)
The maximum permitted cable length from the previous station and to the next one is 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.
)

4.2.10.3 What do you have to set for communication via PROFINET?

Configuring PROFINET communication in the 1/0O controller

You require the appropriate engineering system for the 1O controller to configure PROFINET
communication in the 1O controller.

If required, load the GSDML file of the converter into the engineering software.

Cat]] Installing GSDML (Page 121)

Device name

In addition to the MAC address and IP address, PROFINET also uses the device name to
identify PROFINET devices (Device name). The device name must be unique across the
PROFINET network.

You assign the device name with the 10 controller engineering software.

The converter saves the device name on the memory card plugged into the converter.

IP address

In addition to the device name, PROFINET also uses an IP address.

SINAMICS G120X converter
120 Operating Instructions, 03/2019, FW V1.0, A5E44751209B AB


https://support.industry.siemens.com/cs/ww/en/view/19292127
https://support.industry.siemens.com/cs/ww/en/view/19292127
http://w3.siemens.com/mcms/automation/en/industrial-communications/profinet/Pages/Default.aspx
http://w3.siemens.com/mcms/automation/en/industrial-communications/profinet/Pages/Default.aspx

Wiring

4.2 Control interfaces

The 10 Controller assigns an IP address to the converter.

Telegram

Setthe same telegram in the converter as in the IO Controller. Interconnect the telegrams in the
control program of the 1O Controller with the signals of your choosing.

Czx]] Drive control via PROFINET (Page 174)

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)

42104 Installing GSDML

Procedure
1. Save the GSDML to your PC.

— With Internet access:
GSDML (https://support.industry.siemens.com/cs/ww/en/view/109763250)

— Without Internet access:
Insert a memory card into the converter.
Set p0804 = 12.
The converter writes the GSDML as a zipped file (*.zip) into directory /SIEMENS/
SINAMICS/DATA/CFG 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.

SINAMICS G120X converter
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5.1 Commissioning guidelines
Overview
The inverter is 1. Define the requirements to be
g 2l e met by the drive for your
application.
v © ] (Page 129
Prepare for 2. Restore the factory settings of
commissioning .
the converter if necessary.
(Page 145)
3. Check if the factory setting of the
Tnverter have the~_ No or unknown converter is sufficient for your
factory setting? application.
v (2] Eéj (Page 129)

Restore the factory
settings for the inverter

4. Set the following for quick
commissioning of the drive:

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

(3]

Is the

factory setting — The fieldbus interface
sufficient? I o Em (Page 131)
s Perform quick ‘ 5. Check if additional converter
ST functions are required for the
application.
Eéj (Page 125)

S 6. If necessary, adapt the drive.
commissioning

sufficient? 0o (Page 147)
7. Save your settings.

Perform extended P 759

Yes commissioning (Page )

T
v (7)

Backing up data

y

Commissioning is
completed

SINAMICS G120X converter
Operating Instructions, 03/2019, FW V1.0, A5E44751209B AB 123



Commissioning

5.2 Tools

5.2 Tools

Operator panel

An operator panel is used to commission, troubleshoot and control the converter, as well as to
back up and transfer the converter settings.

The Intelligent Operator Panel (IOP-2) can either be snapped onto a converter, or is available
as handheld device with a connecting cable to the converter. The graphics-capable plain text
display of the IOP-2 enables intuitive converter operation.

Additional information on the IOP-2 is available in the Internet:

@ SINAMICS IOP-2 release for sale (https://support.industry.siemens.com/cs/ww/en/view/
109747625)

The Operator Panel BOP-2 for snapping onto the converter has a two-line display for
diagnostics and operating the converter.

Operating Instructions of the BOP-2 and IOP-2 operator panels:
Em Manuals and technical support (Page 932)

SINAMICS G120 Smart Access

The SINAMICS G120 Smart Access is a Web server module and an engineering tool that
provides wireless connection to a PC, a tablet, or a smartphone. It is designed for quick
commissioning, parameterization, and maintenance of the converters. SINAMICS G120 Smart
Access is only for commissioning and thus cannot be used with the converter permanently.

Operating instructions of the SINAMICS G120 Smart Access:
Em Overview of the manuals (Page 932)

Compliance with the General Data Protection Regulation

124

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

For this product, this means:

The product does not process neither store any person-related data, only technical function
data (e.g. time stamps). If the user links these data with other data (e.g. shift plans) or if he
stores person-related data on the same data medium (e.g. hard disk), thus personalizing these
data, he has to ensure compliance with the applicable data protection stipulations.

SINAMICS G120X converter
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5.3 Preparing for commissioning

5.3.1 Collecting motor data

Data for a standard induction motor
Before starting commissioning, you must know the following data:

® Which motor is connected to the converter?
Note down the Article No. of the motor and the motor’s nameplate data.
If available, note down the motor code on the motor’'s nameplate.

IArticIe No.

SIEMENS les ® C€

Made in Czech Rep.
3-Mot  1AV3094A  1LE10430EA422AAD-Z  UD 1410/1410842-001-001
IEC/EN 60034 90L IMB3 _IP55

20kg | ThCL155(F) [ -20°C<=TAMB<=40°C |

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

v Hz A kW [cos ¢ INOM.EFF| 1/min | IE-CL Code |
|IEC | 230 A| 50 73 220 |0.88 | 859 2910 | IE3

|EC | 400 Y| 50 | 420 | 2.20 (0.88 [ 859 2910 | IE3
NEMA | 460 Y| 60 | 420 | 255 |0.88 | 86.5 3510 | IE3
NEMA | 460 Y | 60 365 [ 220 [0.87 | 86.5 3530 | IE3

\ 1\ \

\
\ Speed
Power

Current

Voltage
Figure 5-1  Example of the rating plate for a standard induction motor

® |n 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]

e 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 G120X converter
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Data for a synchronous reluctance motor

126

Before starting commissioning, you must know the following data:

e Which motor is connected to the converter?
Note down the motor code on the type plate of the motor.

SIEMENS

Made in Germany
3~Mot. 1RV4205B

1FP10042AB521AF4

E XXXIXXXXXXX XX 001

IEC/EN 60034 200L

IMB3

IP55

167 kg[Th.CL. 155(F) | -20°C<=TAMB<=40°C |

Bearing

O DE (6212-ZC3
NE

6212-2C3

INVERTER DUTY ONLY VPWM _ SINAMICS NMAX 4500 1/min

® C€

O

\
380 Y
220 A
440 Y
380 A

Hz | A | kW
50 |68 |30.0
50 | 117 | 30.0
60 |66 |34.5
87 | 118 | 52.0

cos ¢
0.71
0.71
0.72
0.71

Nm
191
191
183

191

1/min
1500
1500
1800
2610

EFF
94.9
94.9
95.9
94.4

Code
60007

Figure

5-2  Example of a type plate for a reluctance motor

- Europe IEC: 50 Hz [kW]
- North America NEMA: 60 Hz [hp] or 60 Hz [kW]

How is the motor connected?

In which region of the world is the motor to be used?

Pay attention to the connection of the motor (star connection [Y] or delta connection [A]).
Note the appropriate motor data for connecting.
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5.3.2 Forming DC link capacitors

Overview

5.3 Preparing for commissioning

You have to reform the DC link capacitors if the converter has been stored for more than one
year. Non-formed DC link capacitors can damage the converter in operation.

Precondition

The converter has not yet been used, and according to the production date it was made over

a year ago.

The production date of the converter is coded in the 3rd and 4th digit of the serial number on the
rating plate: S .. ®@@®...

® Example: Serial number S ZVK5375000118 — Production date May 2018

Table 5-1 Production year and month

Digit @ Production year Digit @ Production month
K 2018 1..9 January ... September
L 2019 0 October
M 2020 N November
D December
Function description
Procedure for FSA ... FSG

You form the DC link capacitors by supplying the converter with a line voltage of < 100% of the
rated voltage for a defined time.

L

U [%] 4

Forming for storage times of 1 ... 2 years
Forming for storage times of 2 ... 3 years

100
75 —l

50 {
25 '_

Forming for storage times of 3 and more years

0 05 1

Figure 5-3  Forming the DC link capacitors
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5.3 Preparing for commissioning

Parameter

128

Procedure for FSH and FSJ
1. Set p0010 = 2.
2. Set the forming duration p3380.

Storage time from the production date Recommended forming duration
1...2years 1 hour

2 ... 3 years 2 hours

> 3 years 8 hours

For p3380 > 0, with alarm A07391, the converter signals that at the next ON command, DC

link forming starts.

3. Switch on the motor, e.g. from an inserted operator panel.

4. Wait for the forming time to elapse. r3381 indicates the remaining time.
If the line voltage is switched off before forming has been completed, then you have to form

the DC link again.
5. The converter sets p3380 = 0.
6. Set p0010 = 0.

You have formed the DC link.
0

Parameter Description Factory setting
p0010 Drive commissioning parameter filter 0

p3380 Forming activation/duration Oh

r3381 Remaining forming time -h

r3382 Forming status word -

SINAMICS G120X converter
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5.3 Preparing for commissioning

5.3.3 Converter factory setting

Motor

In the factory, the converter is set for an induction motor with 2 pole pairs that matches the rated
power of the converter.

Converter interfaces

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

EE] Factory interface settings (Page 99)

Switching the motor on and off
The converter is set in the factory as follows:

e After the ON command, the motor accelerates within the ramp-up time (referred to
1500 rpm) to its speed setpoint.

e After the OFF1 command, the motor brakes down to standstill with the ramp-down time.

® The negative direction of rotation is inhibited

ON/OFF1?
: =t
Motor speed A
1500 1/min i =
/ >
Setpoint “ —
|
Ramp-up Ramp-down time "1
time

Ramp-up time10 s

Figure 5-4  Switch motor on and off in the factory setting

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

Traverse the motor in the jog mode

For a converter with PROFINET interface, operation can be switched over using digital input
DI 4. The motor is either switched on and off via the fieldbus — or operated in the jog mode via
its digital inputs.

For a control command at the respective digital input, the motor rotates with £150 rpm. The
same ramp-up and ramp-down times as described above apply.

SINAMICS G120X converter
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5.3 Preparing for commissioning

Jog 1T

v

Jog ZT t
T =t

Motor speed A
150 rpm >
Counter clockwise is inhibited t

Figure 5-5  Jogging the motor in the factory setting

Minimum and maximum speed

® Minimum speed - factory setting O [rpm]
After the selection of a motor, during the quick commissioning, the converter sets the
minimum speed to 20% of the rated speed.
The minimum speed is the lowest speed of the motor independent of the speed setpoint.

® Maximum speed - factory setting 1500 [rpm]
The converter limits the motor speed to this value.

Operate the motor in the factory setting

We recommend that you execute quick commissioning. For quick commissioning, you must
adapt the converter to the connected motor by setting the motor data in the converter.

For basic applications, you can try to operate the drive with a rated power < 18.5 kW without any
other commissioning steps. Check whether the control quality of the drive without
commissioning is adequate for the requirements of the application.

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

54 Quick commissioning using the BOP-2 operator panel

541 Fitting the BOP-2 to the converter

Fitting the BOP-2 to the converter

Procedure
1. Open the cover of the interface X21 on the front of the Control Unit.

2. Locate the lower edge of the Operator Panel into the matching recess of the Control Unit.

3. Plug the operator panel BOP-2 onto the converter until the latch audibly engages.

You have plugged the BOP-2 onto the converter.
a

The operator panel BOP-2 is ready for operation when you connect the converter to the power
supply.

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

5.4.2 Overview of quick commissioning

Start quick commissioning

Parameters to be

set:
Select the
application class p0096
"Standard Drive "Dynamic Drive "Expert"
Control"y Control"y,
The inverter selects the appropriate motor control mode
and defines the default settings for the motor control
mode
v
kW vV Enter the drive data p0100 p0301 p0307
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" ? Select the motor control mode
- p1300
LB
T
y
Select the default setting of the
inverter interfaces p0015
v
Set minimum and maximum p1080 p1120
speeds, ramp-up and ramp-down p1082 p1121
times p1135
IFFEHARARR *
Select the motor data identification
21 %'“— method p1900
4—‘
v
Start motor data identification

v
The inverter optimizes the closed-
loop motor control

v

Quick commissioning has been
completed

Figure 5-6  Quick commissioning using the BOP-2 operator panel

SINAMICS G120X converter
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54.3

5.4 Quick commissioning using the BOP-2 operator panel

Start quick commissioning and select the application class

Starting quick commissioning

SP 0000

= 1/min

1/min|

[T
Ne¥

SETUP

RESET

DRV APPL

P96 __

Preconditions
® The power supply is switched on.

® The operator panel displays setpoints and actual values.

Procedure
Press the ESC key.

Press one of the arrow keys until the BOP-2 displays the "SETUP" menu.
To start quick commissioning, in the "SETUP" menu, press the OK key.

If you wish to restore all of the parameters to the factory setting before the quick commissioning,
proceed as follows:

1. Press the OK key.
2. Switchover the display using an arrow key: nO - YES
3. Press the OK key.

When selecting an application class, the converter assigns the motor control with the
appropriate default settings:

° EE] Standard Drive Control (Page 135)
o EE] Dynamic Drive Control (Page 137)

e %] Expert (Page 139)
Depending on the particular Power Module, the converter skips selecting the application
class. If the BOP-2 does not display step DRV APPL, then continue commissioning as
described under "Expert".

SINAMICS G120X converter
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54.4

Selecting an application class

Application class

Standard Drive Control

Dynamic Drive Control

Properties

Typical settling time after a speed change:
100 ms ... 200 ms

Typical settling time after a load surge: 500 ms

Speed } t
[ [

Motor } } t
torque | | |

500 ms

v

—_

Standard Drive Control is suitable for the
following requirements:

— Motor power ratings < 45 kW

— Ramp-up time 0 - rated speed (depending
on the motor power rating):
15 (0.1 kW) ... 10 s (45 kW)

— Applications with steady load torque without
load surges

Standard Drive Control is insensitive with
respect to imprecise setting of the motor data

Typical settling time after a speed change:
<100 ms

Typical settling time after a load surge: 200 ms

Load
[

Speed

il

Motor A
torque
‘/ﬂ_
] >
200 ms

Dynamic Drive Control controls and limits the
motor torque

Torque accuracy that can be achieved: + 5% for
15% ... 100% of the rated speed

We recommend Dynamic Drive Control for the
following applications:

— Motor power ratings > 11 kW

— Forload surges of 10% ... >100% of the

rated motor torque

Dynamic Drive Control is necessary for a ramp-
up time 0 — rated speed (dependent on the rated
motor power): <1s (0.1 kW) ... <10 s (132 kW).

Application ex-
amples

Pumps, fans, and compressors with flow
characteristic

Pumps and compressors with displacement
machines

Motors that can
be operated

Induction motors

Induction and synchronous motors

Max. output fre-
quency

550 Hz

240 Hz

Torque control

Without torque control

Speed control with lower-level torque control

Commissioning

Unlike "Dynamic Drive Control," no speed
controller needs to be set

Compared with the "EXPERT" setting:

— Simplified commissioning using predefined
motor data

— Reduced number of parameters

Standard Drive Control is preset for converters
of frame size A ... frame size C

Fewer parameters compared with the
"EXPERT" setting

Dynamic Drive Control is preset for converters
of frame size D ... frame size F

134
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54.5

EUR/USA

P100__

NV VOLT
P210__

MOT TYPE

P300__

MOT CODE

P301__

87 HZ

MOT VOLT,
P304__

MOT CURR
P305__

MOT POW
P307__

MOT FREQ
P310__

MOT RPM
P311__

MOT COOL

P335__

5.4 Quick commissioning using the BOP-2 operator panel

Standard Drive Control

Select the motor standard:

e KW /50HZ: IEC

e HP /60HZ: NEMA, US units
o KW /60HZ: NEMA, Sl units

Set the converter supply voltage.

Select the motor type. If a 5-digit motor code is stamped on the motor rating plate, select the
corresponding motor type with motor code.

Motors without motor code stamped on the rating plate:

e [NDUCT: Third-party induction motor

e 1L... IND: 1LE1, 1LG6, 1LA7, 1LA9 induction motors

Motors with motor code stamped on the rating plate:

e 1LE1IND 100: 1LE1.9

e 1PC1 IND: 1PC1

Depending on the converter, the motor list in BOP-2 can deviate from the list shown above.

If you have selected a motor type with motor code, you must now enter the motor code. The
converter assigns the following motor data corresponding to the motor code.

If you do not know the motor code, then you must set the motor code = 0, and enter motor data
from p0304 and higher from the rating plate.

87 Hz motor operation The BOP-2 only indicates this step if you selected IEC as the motor
standard (EUR/USA, P100 = kW 50 Hz).

Rated motor voltage

Rated motor current

Rated motor power

Rated motor frequency

Rated motor speed

Motor cooling:

e SELF: Natural cooling
® FORCED: Forced-air cooling

SINAMICS G120X converter
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5.4 Quick commissioning using the BOP-2 operator panel

136

TEC APPL|

P501__

MAc PAr
P15 __

MIN RPM
P1080_

MAX RPM

P1082_

RAMP UP
P1120_

RAMP DWN

P1121_

OFF3RP
P1135_

MOT 1D
P1900_

FINISH

LIQUID: Liquid cooling
NO FAN: Without fan

Select the basic setting for the motor control:
e VEC STD: Constant load

PUMP FAN: Speed-dependent load

Select the default setting for the interfaces of the converter that is suitable for your application.
Em Factory interface settings (Page 99)

p1082 —

p1080

Figure 5-7

A

Setpoint

Minimum and maximum motor speed

Na

Nmax (P1082) - — — 5 —\— — —

Figure 5-8

Setpoint— — - —

7

»

p1121 | t

Ramp-up and ramp-down time of the motor

p1120

Ramp-down time after the OFF3 command

Motor data identification Select the method which the converter uses to measure the data of the
connected motor:

OFF: No motor data identification

STIL ROT: Measure the motor data at standstill and with the motor rotating.
The converter switches off the motor after the motor data identification has been completed.

STILL: Recommended setting: Measure the motor data at standstill.
The converter switches off the motor after the motor data identification has been completed.
Select this setting if the motor cannot rotate freely.

ROT: Measure the motor data while the motor is rotating.
The converter switches off the motor after the motor data identification has been completed.

ST RT OP: setting same as STIL ROT.
After the motor data identification, the motor accelerates to the current setpoint.

STILL OP: setting same as STILL.
After the motor data identification, the motor accelerates to the current setpoint.

Complete quick commissioning as follows:

1.
2.

Switchover the display using an arrow key: nO - YES
Press the OK key.

SINAMICS G120X converter
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5.4.6

EUR/USA

P100__

NV VOLT
P210__

MOT TYPE

P300__

MOT CODE

P301__

87 HZ

MOT VOLT,
P304__

MOT CURR
P305__

MOT POW
P307__

MOT FREQ
P310__

MOT RPM

P311__

5.4 Quick commissioning using the BOP-2 operator panel

You have completed quick commissioning.
)

Dynamic Drive Control

Select the motor standard:

e KW /50HZ: IEC

e HP /60HZ: NEMA, US units
o KW /60HZ: NEMA, Sl units

Set the converter supply voltage.

Select the motor type. If a 5-digit motor code is stamped on the motor rating plate, select the
corresponding motor type with motor code.

Motors without motor code stamped on the rating plate:

e [NDUCT: Third-party induction motor

e 1L... IND: 1LE1, 1LG6, 1LA7, 1LA9 induction motors

Motors with motor code stamped on the rating plate:

e 1LE1IND 100: 1LE1.9

e 1PC1 IND: 1PC1

Depending on the converter, the motor list in BOP-2 can deviate from the list shown above.

If you have selected a motor type with motor code, you must now enter the motor code. The
converter assigns the following motor data corresponding to the motor code.

If you do not know the motor code, then you must set the motor code = 0, and enter motor data
from p0304 and higher from the rating plate.

87 Hz motor operation The BOP-2 only indicates this step if you selected IEC as the motor
standard (EUR/USA, P100 = kW 50 Hz).

Rated motor voltage

Rated motor current

Rated motor power

Rated motor frequency

Rated motor speed

SINAMICS G120X converter
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MOT COOL

P335__

TEC APPL|

P502__

MAc PAr
P15 __

MIN RPM
P1080_

MAX RPM

P1082_

RAMP UP
P1120_

RAMP DWN

P1121_

OFF3RP
P1135_

MOT 1D
P1900_

Motor cooling:

e SELF: Natural cooling

® FORCED: Forced-air cooling

e ||QUID: Liquid cooling

e NO FAN: Without fan

Select the basic setting for the motor control:

e OP LOOP: Recommended setting for standard applications

e CL LOOP: Recommended setting for applications with short ramp-up and ramp-down times.
e HVY LOAD: Recommended setting for applications with a high break loose torque.

Select the default setting for the interfaces of the converter that is suitable for your application.
Em Factory interface settings (Page 99)

p1082—%

p1080

Setpoint

Figure 5-9  Minimum and maximum motor speed

Na
Nmax (P1082) |- — — 5 —\— — —
Setpoint— — - —

7

»

p1121 | t

Ramp-up and ramp-down time of the motor

p1120

Figure 5-10

Ramp-down time after the OFF3 command

Motor data identification: Select the method which the converter uses to measure the data of
the connected motor:

e OFF: Motor data is not measured.
STIL ROT: Recommended setting: Measure the motor data at standstill and with the motor
rotating.
The converter switches off the motor after the motor data identification has been completed.

e STILL: Default setting: Measure the motor data at standstill.
The converter switches off the motor after the motor data identification has been completed.
Select this setting if the motor cannot rotate freely.

o ROT: Measure the motor data while the motor is rotating.
The converter switches off the motor after the motor data identification has been completed.

SINAMICS G120X converter
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FINISH

5.4.7

EUR/USA

P100__

LOAD TYP

P210__

NV VOLT
P210__

MOT TYPE

P300__

MOT CODE
P301__

87 HZ

5.4 Quick commissioning using the BOP-2 operator panel

e ST RT OP: setting same as STIL ROT.
After the motor data identification, the motor accelerates to the current setpoint.

® STILL OP: setting same as STILL.
After the motor data identification, the motor accelerates to the current setpoint.

Complete quick commissioning:
e Switch over the display using an arrow key: nO - YES
® Press the OK key.

You have completed quick commissioning.
)

Expert

Select the motor standard:

e KW /50HZ: IEC

e HP /60HZ: NEMA, US units

o KW /60HZ: NEMA, Sl units

Specify the overload capability of the converter:

e HIGH OVL: Duty cycle with "High Overload"

e | OW OVL: Duty cycle with "Low Overload"

EE] Load cycles and overload capability (Page 898)

Set the converter supply voltage.

Select the motor type. If a 5-digit motor code is stamped on the motor rating plate, select the
corresponding motor type with motor code.

Motors without motor code stamped on the rating plate:

e [NDUCT: Third-party induction motor

e 1L... IND: 1LE1, 1LG6, 1LA7, 1LA9 induction motors

Motors with motor code stamped on the rating plate:

e 1LE1IND 100: 1LE1.9

e 1PC1 IND: 1PC1

Depending on the converter, the motor list in BOP-2 can deviate from the list shown above.

If you have selected a motor type with motor code, you must now enter the motor code. The
converter assigns the following motor data corresponding to the motor code.

If you do not know the motor code, then you must set the motor code = 0, and enter motor data
from p0304 and higher from the rating plate.

87 Hz motor operation The BOP-2 only indicates this step if you selected IEC as the motor
standard (EUR/USA, P100 = kW 50 Hz).

SINAMICS G120X converter
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MOT VOLT|  Rated motor voltage
P304__

MOT CURR|  Rated motor current
P305__

MOT POW|  Rated motor power
P307__

MOT FREQ  Rated motor frequency
P310__

MOT RPM|  Rated motor speed
P311__

MOT COOL  Motor cooling:
P335__

e SELF: Natural cooling

® FORCED: Forced-air cooling
e ||QUID: Liquid cooling

e NO FAN: Without fan

PEEOC APPLl  Select the appropriate application:

e VEC STD: In all applications, which do not fit the other setting options.
e PUMP FAN: Applications involving pumps and fans
e SLVC OHZ: Applications with short ramp-up and ramp-down times.

e PUMP OHZ: Applications involving pumps and fans with optimized efficiency. The setting
only makes sense for steady-state operation with slow speed changes. We recommend
setting VEC STD if load surges in operation cannot be ruled out.

e V LOAD: Applications with high breakaway torque

CTRL MOD  Select the control mode:
P1300_

e VF LIN: U/f control with linear characteristic
® VF LIN F: Flux current control (FCC)
® VF QUAD: U/f control with square-law characteristic

e SPD N EN: Sensorless vector control

SINAMICS G120X converter
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Control mode U/f control or flux current control (FCC) Sensorless vector control
Properties e Typical settling time after a speed change: ® Typical settling time after a speed change:
100 ms ... 200 ms <100 ms

® Typical settling time after a load surge: 500 ms | ® Typical settling time after a load surge: 200 ms

Load Load
[
\ t | t
Speed | Speed |
| [ |
| |

|
It | t
Motor A | | Motor A
torque | | ‘ torque ‘
|
- |

500 ms >
200 ms

® The control mode is suitable to address the
following requirements:

The control mode controls and limits the motor

torque
— Motor power ratings < 45 kW )
® Torque accuracy that can be achieved: + 5% for

— Ramp-up time 0 - rated speed (depending 15% ... 100% of the rated speed
on the motor power rating): o« W dth rol mode for th
15 (0.1 kW) ... 10's (45 kW) e recommend the control mode for the

o ] ) following applications:
— Applications with steady load torque without

load surges — Motor power ratings > 11 kW

— Forload surges of 10% ... >100% of the

® The control mode is insensitive with respect to
rated motor torque

imprecise setting of the motor data
® The control mode is necessary for a ramp-up

time 0 -~ Rated speed (dependent on the rated
motor power): <1s (0.1 kW) ... <10 s (250 kW).

Pumps and compressors with displacement

Application ex- ® Pumps, fans, and compressors with flow

amples characteristic machines

Motors that can Induction motors Induction and synchronous motors

be operated

Max. output fre- 550 Hz 240 Hz

quency

Torque control Without torque control Torque control with and without higher-level speed

control

Commissioning | ® In contrast to sensorless vector control, the
speed controller does not have to be set

P1|\gAC PAr Select the default setting for the interfaces of the converter that is suitable for your application.
= EE] Factory interface settings (Page 99)
MIN RPM
P1080_ p1082 %+
MAX RPM
P1082_ p1080

Setpoint

Figure 5-11  Minimum and maximum motor speed

SINAMICS G120X converter
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P1120_

RAMP UP

RAMP DWN
P1121_

OFF3RP
P1135_

MOT ID

P1900_

FINISH

Na

Nmax (P1082) - — — 5 —\— — —

’ \

Setpoint— — \

p1120 1121

t

Figure 5-12  Ramp-up and ramp-down time of the motor

Ramp-down time for the OFF3 command

Motor data identification: Select the method which the converter uses to measure the data of
the connected motor:

OFF: Motor data is not measured.

STIL ROT: Recommended setting: Measure the motor data at standstill and with the motor
rotating. The converter switches off the motor after the motor data identification has been
completed.

STILL: Measure the motor data at standstill. The converter switches off the motor after the
motor data identification has been completed.
Select this setting if one of the following cases is applicable:

— You have selected control mode "SPD N EN", but the motor cannot rotate freely.
— You have selected U/f control as control mode, e.g. "VF LIN" or "VF QUAD".

ROT: Measure the motor data while the motor is rotating. The converter switches off the
motor after the motor data identification has been completed.

ST RT OP: setting same as STIL ROT.
After the motor data identification, the motor accelerates to the current setpoint.

STILL OP: setting same as STILL.
After the motor data identification, the motor accelerates to the current setpoint.

Complete quick commissioning:

Switchover the display using an arrow key: nO - YES
Press the OK key.

You have completed quick commissioning.

0
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5.4.8

Overview

5.4 Quick commissioning using the BOP-2 operator panel

Identifying the motor data and optimizing the closed-loop control

Using the motor data identification, the converter measures the data of the stationary motor. In
addition, based on the response of the rotating motor, the converter can determine a suitable
setting for the vector control.

To start the motor data identification routine, you must switch-on the motor via the terminal strip,
fieldbus or from the operator panel.

Identifying the motor data and optimizing the closed-loop control

.

&9

S
-
0
@XNVOT-ID)
X
-

Requirements

® You have selected a method of motor data identification during quick commissioning, e.g.
measuring motor data while the motor is stationary.
When quick commissioning is complete, the converter issues alarm A07991.

® The motor has cooled down to the ambient temperature.
An excessively high motor temperature falsifies the motor data identification results.

A\ WARNING

Unexpected machine motion while the motor data identification is in progress

For the stationary measurement, the motor can make several rotations. The rotating
measurement accelerates the motor up to the rated speed. Secure dangerous machine parts
before starting motor data identification:

e Before switching on, ensure that nobody is working on the machine or located within its
working area.

e Secure the machine's work area against unintended access.
® [ ower suspended loads to the floor.

Procedure
Press the HAND/AUTO key.

The BOP-2 displays the symbol indicating manual operation.

Switch on the motor.

During motor data identification, "MOT-ID" flashes on the BOP-2.

If the converter again outputs alarm A07991, then it waits for a new ON command to start the
rotating measurement.

SINAMICS G120X converter
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If the converter does not output alarm A07991, switch off the motor as described below, and
switch over the converter control from HAND to AUTO.

@ Switch on the motor to start the rotating measurement.

@AWMOT-ID  During motor data identification, "MOT-ID" flashes on the BOP-2.

The motor data identification can take up to 2 minutes depending on the rated motor power.

@ Depending on the setting, after motor data identification has been completed, the converter
switches off the motor - or it accelerates it to the setpoint.

If required, switch off the motor.
(i ] Switch the converter control from HAND to AUTO.

You have completed the motor data identification.
)

Quick commissioning has been completed once the motor data identification has been
successfully completed.

SINAMICS G120X converter
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5.5 Restoring the factory seftings
5.5 Restoring the factory settings

Why restore the factory settings?
Reset the converter to the factory settings in the following cases:
® You do not know the converter settings.

® The line voltage was interrupted during commissioning and you were not able to complete
commissioning.

Resetting to factory setting with the BOP-2 operator panel

Procedure
1. In the "Options" menu, select the "DRVRESET" entry

2. Confirm the reset using the OK key.
3. Wait until the converter has been reset to the factory setting.

You have reset the converter to the factory settings.
)
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5.5 Restoring the factory settings
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6.1 Overview of the converter functions
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Drive control

@ The converter receives its commands from the higher-level control via the terminal strip or the
fieldbus interface of the Control Unit. The drive control defines how the converter responds to
the commands.

EE] Drive control (Page 149)
The converter can switch between different settings of the drive control.

EE] Switching over the drive control (command data set) (Page 214)

Safety functions
The safety functions fulfill increased requirements regarding the functional safety of the drive.
EE] Safe Torque Off (STO) safety function (Page 218)

Setpoints and setpoint conditioning
ﬂ The setpoint generally determines the motor speed.
EE] Setpoints (Page 246)

/—-\ The setpoint processing uses a ramp-function generator to prevent speed steps occurring and
to limit the speed to a permissible maximum value.
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6.1 Overview of the converter functions

Em Setpoint processing (Page 257)

Technology controller

The technology controller controls process variables, e.g. pressure, temperature, level or flow.
The motor closed-loop control either receives its setpoint from the higher-level control - or from
the technology controller.

Em Technology controller (Page 269)

Motor control

@ The motor closed-loop control ensures that the motor follows the speed setpoint. You can
choose between various control modes.

tex]] Motor control (Page 295)

Drive protection
ﬂF The protection functions prevent damage to the motor, converter and driven load.
Em Drive protection (Page 323)

Increasing the drive availability
'é The drive can bridge temporary power failures or be switched on while the motor is rotating.
C=¢]] Drive availability (Page 340)

Saving energy

e The converter enhances the efficiency optimization of the standard induction motor or

C=®  disconnects the power module from the system, if necessary.
Em Energy saving (Page 351)
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6.2

6.2.1

Overview

=

Precondition

6.2 Drive control

Drive control

Sequence control when switching the motor on and off

The sequence control defines the rules for switching the motor on and off.

Ready to switch on
\ *
ON OFF1

v \

Operation

Figure 6-1  Simplified representation of the sequence control

After switching the supply voltage on, the converter normally goes into the "ready to start" state.
In this state, the converter waits for the command to switch on the motor.

The converter switches on the motor with the ON command. The converter changes to the
"Operation" state.

After the OFF1 command, the converter brakes the motor down to standstill. The converter
switches off the motor once standstill has been reached. The converter is again "ready to start".

Functions

In order to be able to respond to external commands, you must set the command interface so
that it fits your specific application.

Tools

One of the commissioning tools is needed to change the function settings.
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6.2 Drive control/

Function description

Switch on the powerfupply of the inverter

S1
Switching on inhibited
¥ T
OFF1 T
and not OFF2 OFF2 OFF3 OFF2 OFF2 Motor OFF2
and not OFF3 ‘ ‘ statiénary
OFF2 S2
Ready for switching on
| i
QN
OFF3 or Jogging 1 OFF1 S5b ]
or Jogging 2 7 Quick stop .
e Mqtor OFF3 OFF3 Mqtor OFF2
stationa stationa
Ready i OFF3 i
S5a S5¢ )
Inhibit Enable Ramp stop Jogging down ramp
operétion operétion iy ! . L .‘
OFF1 ON Neither jogging 1 Jogging 1
‘ nor jogging 2 or Jogglng 2
\
S7
Operation
Figure 6-2  Sequence control of the converter when the motor is switched on and off
Converter states S1 ... S5c are defined in the PROFIdrive profile. The sequence control defines
the transition from one state to another.
Table 6-1 Converter states
The motor is switched off The motor is switched on
Current does not flow in the motor and the motor | Current flows in the motor and the motor generates
does not generate any torque a torque
S1 The ON command and an OFF command | S4 The motor is switched on.
are active at the same time.
In order for the converter to exit the state,
you must deactivate OFF2 and OFF3 and
activate the ON command again.
S2 The converter waits for a new command | S5a, | The motor is still switched on. The con-
to switch on the motor. S5¢ verter brakes the motor with the ramp-
down time of the ramp-function generator.
S3 The converter waits for "Enable opera- S5b The motor is still switched on. The con-
tion". The "Enable operation" command is verter brakes the motor with the OFF3
always active in the converter factory set- ramp-down time.
ting.
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6.2 Drive control

Table 6-2 Commands for switching the motor on and off

The converter switches the motor on.

1. The converter brakes the motor.
2. The converter switches off the motor once it comes to a standstill.

The converter identifies th