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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert

symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

/\DANGER

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

/\WARNING

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

/\CAUTION

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

NOTICE

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

If more than one degree of danger is present, the warning notice representing the highest degree of danger will

be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel
The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.

Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

/\WARNING

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

Trademarks

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

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the

information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.

Siemens AG Document order number: 6SL3097-4AC00-1BP0O

Division Digital Factory ® 01/2018 Subject to change
Postfach 48 48

90026 NURNBERG
GERMANY

Copyright © Siemens AG 2004 - 2017.
All rights reserved
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SINAMICS documentation

The SINAMICS documentation is organized in the following categories:
® General documentation/catalogs
® User documentation

o Manufacturer/service documentation

Additional information

You can find information on the following topics at the following address
(https://support.industry.siemens.com/cs/de/en/view/108993276):

® Ordering documentation/overview of documentation
e Additional links to download documents
® Using documentation online (find and search in manuals/information)

Please send any questions about the technical documentation (e.g. suggestions for
improvement, corrections) to the following e-mail address
(mailto:docu.motioncontrol@siemens.com).

Siemens MySupport/Documentation

Training

FAQs

SINAMICS

Booksize Power Units

At the following address (https://support.industry.siemens.com/My/ww/en/documentation),
you can find information on how to create your own individual documentation based on
Siemens' content, and adapt it for your own machine documentation.

At the following address (http://www.siemens.com/sitrain), you can find information about
SITRAIN (Siemens training on products, systems and solutions for automation and drives).

You can find Frequently Asked Questions in the Service&Support pages under Product
Support (https://support.industry.siemens.com/cs/de/en/ps/faq).

You can find information about SINAMICS at the following address
(http://www.siemens.com/sinamics).
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Usage phases and their documents/tools (as an example)

Table 1 Usage phases and the available documents/tools

Usage phase

Document/tool

Orientation

SINAMICS S Sales Documentation

Planning/configuration

SIZER Engineering Tool

Configuration Manuals, Motors

Deciding/ordering

SINAMICS S120 catalogs

SINAMICS S$120 and SIMOTICS (Catalog D 21.4)

SINAMICS Converters for Single-Axis Drives and SIMOTICS Motors (Catalog D 31)

SINUMERIK 840 Equipment for Machine Tools (Catalog NC 62)

Installation/assembly

SINAMICS S120 Manual for Control Units and Additional System Components

SINAMICS S120 Manual for Booksize Power Units

SINAMICS S120 Manual for Booksize Power Units C/D Type
SINAMICS S120 Manual for Chassis Power Units, Air-cooled
SINAMICS S120 Manual for Chassis Power Units, Liquid-cooled

SINAMICS S120 Manual for AC Drives

SINAMICS S120 Manual Combi

SINAMICS S120M Manual Distributed Drive Technology
SINAMICS HLA System Manual Hydraulic Drive

Commissioning

STARTER Commissioning Tool

Startdrive commissioning tool

SINAMICS S120 Getting Started with STARTER
SINAMICS S120 Getting Started with Startdrive
SINAMICS S120 Commissioning Manual with STARTER
SINAMICS S120 Commissioning Manual with Startdrive
SINAMICS S120 CANopen Commissioning Manual
SINAMICS S120 Function Manual Drive Functions
SINAMICS S120 Safety Integrated Function Manual
SINAMICS S120/S150 List Manual

SINAMICS HLA System Manual Hydraulic Drive

Usage/operation

SINAMICS S120 Commissioning Manual with STARTER
SINAMICS S120 Commissioning Manual with Startdrive
SINAMICS S120/S150 List Manual

SINAMICS HLA System Manual Hydraulic Drive

Maintenance/servicing

SINAMICS S120 Commissioning Manual with STARTER
SINAMICS S120 Commissioning Manual with Startdrive
SINAMICS S120/S150 List Manual

References

SINAMICS S$120/S150 List Manual

Booksize Power Units
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Target group

Benefits

Standard scope

This documentation is intended for machine manufacturers, commissioning engineers, and
service personnel who use the SINAMICS drive system.

This manual provides all of the information, procedures and operator actions required for the
particular usage phase.

The scope of the functionality described in this document can differ from that of the drive
system that is actually supplied.

e Other functions not described in this documentation might be able to be executed in the
drive system. However, no claim can be made regarding the availability of these functions
when the equipment is first supplied or in the event of service.

® The documentation can also contain descriptions of functions that are not available in a
particular product version of the drive system. The functionality of the supplied drive
system should only be taken from the ordering documentation.

e Extensions or changes made by the machine manufacturer must be documented by the
machine manufacturer.

For reasons of clarity, this documentation does not contain all of the detailed information on
all of the product types, and cannot take into consideration every conceivable type of
installation, operation and service/maintenance.

Technical Support

Country-specific telephone numbers for technical support are provided in the Internet at the
following address (https://support.industry.siemens.com/sc/ww/en/sc/2090) in the "Contact"
area.

Relevant directives and standards

C€

Booksize Power Units

You can obtain an up-to-date list of currently certified components on request from your local
Siemens office. If you have any questions relating to certifications that have not yet been
completed, please ask your Siemens contact person.

Certificates for download

The certificates can be downloaded from the Internet:

Certificates (https://support.industry.siemens.com/cs/ww/de/ps/13206/cert)

EC Declaration of Conformity

You can find the EC Declaration of Conformity for the relevant directives as well as the
relevant certificates, prototype test certificates, manufacturers declarations and test
certificates for functions relating to functional safety ("Safety Integrated") on the Internet at
the following address (https://support.industry.siemens.com/cs/ww/en/ps/13231/cert).

Manual, 11/2017, 6SL3097-4AC00-1BPO 5
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e(UL)us

G“US

The following directives and standards are relevant for SINAMICS S devices:

European Low Voltage Directive

SINAMICS S devices fulfil the requirements stipulated in the Low-Voltage Directive
2014/35/EU, insofar as they are covered by the application area of this directive.

European Machinery Directive

SINAMICS S devices fulfil the requirements stipulated in the Low-Voltage Directive
2006/42/EU, insofar as they are covered by the application area of this directive.

However, the use of the SINAMICS S devices 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

SINAMICS S devices comply with the requirements of Directive 2011/65/EU on the
restriction of the use of certain hazardous substances in electrical and electronic devices
(RoHS 11).

European EMC Directive
SINAMICS S devices comply with the EMC Directive 2014/30/EU.
EMC requirements for South Korea

SINAMICS S devices with the KC marking on the type plate satisfy the EMC
requirements for South Korea.

Eurasian conformity

SINAMICS S comply with the requirements of the Russia/Belarus/Kazakhstan customs
union (EAC).

North American market

SINAMICS S devices provided with one of the test symbols displayed fulfill the
requirements stipulated for the North American market as a component of drive
applications.

You can find the relevant certificates on the Internet pages of the certifier
(http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/index.html).

Specification for semiconductor process equipment voltage drop immunity
SINAMICS S devices meet the requirements of standard SEMI F47-0706.
Australia and New Zealand (RCM formerly C-Tick)

SINAMICS S devices showing the test symbols fulfill the EMC requirements for Australia
and New Zealand.

Quality systems

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

Booksize Power Units
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Not relevant standards

EMC limit values

China Compulsory Certification

SINAMICS S devices do not fall in the area of validity of the China Compulsory Certification
(CCC).

in South Korea

o] M7= 45-3AaT AAHAAJIZZA Bz == AR o HE FosAlY] viekH,
7t 8l 8] A Qe A A sHE AE HR o7 Pt

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

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

The EMC limit values to be observed for Korea correspond to the limit values of the EMC
product standard for variable-speed electric drives EN 61800-3 of category C2 or the limit
value class A, Group 1 to KN11. By implementing appropriate additional measures, the limit
values according to category C2 or limit value class A, Group 1, are observed. Further,
additional measures may be required, such as using an additional radio interference
suppression filter (EMC filter).

The measures for EMC-compliant design of the system are described in detail in this manual
respectively in the EMC Installation Guideline Configuration Manual.

The final statement regarding compliance with the standard is given by the respective label

attached to the individual unit.

Ensuring reliable operation

Spare parts

Product mainten

Booksize Power Units

The manual describes a desired state which, if maintained, ensures the required level of
operational reliability and compliance with EMC limit values.

Should there be any deviation from the requirements in the manual, appropriate actions (e.g.
measurements) must be taken to check/prove that the required level of operational reliability
and compliance with EMC limit values are ensured.

Spare parts are available on the Internet at the following address
(https://www.automation.siemens.com/sow?sap-language=EN).

ance

The components are subject to continuous further development within the scope of product
maintenance (improvements to robustness, discontinuations of components, etc).

These further developments are "spare parts-compatible" and do not change the article
number.

In the scope of such spare parts-compatible further developments, connector/connection
positions are sometimes changed slightly. This does not cause any problems with proper
use of the components. Please take this fact into consideration in special installation
situations (e.g. allow sufficient clearance for the cable length).

Manual, 11/2017, 6SL3097-4AC00-1BPO
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Use of third-party products

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

You can use equivalent products from other manufacturers.

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

Ground symbols

Table 2 Symbols

Symbol Meaning

Connection for protective conductor

Connection for function potential bonding

J_ Ground (e.g. M 24 V)

Booksize Power Units
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Fundamental safety instructions 1

1.1 General safety instructions

Booksize Power Units

AWARNING

Electric shock and danger to life due to other energy sources

Touching live components can result in death or severe injury.
e 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.

/\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 that might result in serious injury or death.

e 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.
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/N\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.

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

¢ Do not use any damaged devices.

AWARNING

Electric shock due to unconnected cable shield

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

e As a minimum, 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.

AWARNING

Electric shock if there is no ground connection

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

e Ground the device in compliance with the applicable regulations.

/N\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.

e 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.

/N\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.

Booksize Power Units
Manual, 11/2017, 6SL3097-4AC00-1BPO



Fundamental safety instructions

Booksize Power Units

1.1 General safety instructions

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.

e 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.

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

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

/N\WARNING

Failure of pacemakers or implant malfunctions due to electromagnetic fields

Electromagnetic fields (EMF) are generated by the operation of electrical power equipment,
such as transformers, converters, or motors. People with pacemakers or implants in the
immediate vicinity of this equipment are at particular risk.

¢ If you have a heart pacemaker or implant, maintain a minimum distance of 2 m from
electrical power equipment.

/N\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.

e If 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.
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/N\WARNING

Motor fire in the event of insulation overload

There is higher stress on the motor insulation through a ground fault in an IT system. If the
insulation fails, it is possible that death or severe injury can occur as a result of smoke and
fire.

e Use a monitoring device that signals an insulation fault.
e Correct the fault as quickly as possible so the motor insulation is not overloaded.

AWARNING

Fire due to inadequate ventilation clearances

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

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

AWARNING

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.

e 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.
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/N\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.

e 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.

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

e Perform a function test.

e Only put your plant into live operation once you have guaranteed that the functions
relevant to safety are running correctly.

Note
Important safety notices for Safety Integrated functions

If you want to use Safety Integrated functions, you must observe the safety notices in the
Safety Integrated manuals.
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1.2 Equipment damage due to electric fields or electrostatic discharge

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

NOTICE
A Equipment damage due to electric fields or electrostatic discharge

Electric fields or electrostatic discharge can cause malfunctions through damaged
individual components, integrated circuits, modules or devices.

e 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

e Only place electronic components, modules or devices on conductive surfaces (table
with ESD surface, conductive ESD foam, ESD packaging, ESD transport container).

1.3 Warranty and liability for application examples

The application examples are not binding and do not claim to be complete regarding
configuration, equipment or any eventuality which may arise. The application examples do
not represent specific customer solutions, but are only intended to provide support for typical
tasks. You are responsible for the proper operation of the described products. These
application examples do not relieve you of your responsibility for safe handling when using,
installing, operating and maintaining the equipment.
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1.4 Industrial security

Booksize Power Units

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. Siemens products and solutions only represent one component of such a
concept.

The customer is responsible for preventing unauthorized access to its plants, systems,
machines and networks. Systems, machines and components should only be connected to
the enterprise network or the internet if and to the extent necessary and with appropriate
security measures (e.g. use of firewalls and network segmentation) in place.

Additionally, Siemens’ guidance on appropriate security measures should be taken into
account. For more information about industrial security, please visit:

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

Siemens’ products and solutions undergo continuous development to make them more
secure. Siemens strongly recommends to apply product updates as soon as available and to
always use the latest product versions. Use of product versions that are no longer supported,
and failure to apply 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 (http://www.siemens.com/industrialsecurity).

/\WARNING

Unsafe operating states resulting from software manipulation

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

e Keep the software up to date.

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

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

e Protect files stored on exchangeable storage media from malicious software by with
suitable protection measures, e.g. virus scanners.
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Residual risks of power drive systems

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

1.

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

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

— Response times of the control system and of the drive

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

— Parameterization, programming, cabling, and installation errors

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

— External influences/damage
— X-ray, ionizing radiation and cosmic radiation

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

— Component failure

— Software errors

— Operation and/or environmental conditions outside the specification
— External influences/damage

Hazardous shock voltages caused by, for example:

— Component failure

— Influence during electrostatic charging

— Induction of voltages in moving motors

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

— External influences/damage

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

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

. Influence of network-connected communication systems, e.g. ripple-control transmitters

or data communication via the network

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

2.1 Field of application

SINAMICS is the family of drives from Siemens designed for machine and plant engineering
applications. SINAMICS offers solutions for all drive tasks:

e Simple pump and fan applications in the process industry

e Complex single drives in centrifuges, presses, extruders, elevators, as well as conveyor
and transport systems

e Drive line-ups in textile, plastic film, and paper machines as well as in rolling mill plants
® High-precision servo drives in the manufacture of wind turbines

® Highly dynamic servo drives for machine tools, as well as packaging and printing
machines

.
Pumps/fans/
compressors

2 Woodworking .
Printing machines Renewable energies

Conveyor systems

Figure 2-1 SINAMICS applications
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System overview

2.2 Platform Concept and Totally Infegrated Aufomation

Depending on the application, the SINAMICS range offers the ideal variant for any drive
task.

e SINAMICS S handles complex drive tasks with synchronous motors and induction motors
and fulfills stringent requirements regarding:

— the dynamic performance and accuracy
— the integration of extensive technological functions in the drive control system

o SINAMICS G is designed for standard applications with induction motors. These
applications have less stringent requirements regarding the dynamic performance of the
motor speed.

e SINAMICS V is designed to address applications where basic drive functions are
available quickly and at a favorable cost - and which are easy to handle.

2.2 Platform Concept and Totally Integrated Automation

All SINAMICS versions are based on a platform concept. Joint hardware and software
components, as well as standardized tools for design, configuration, and commissioning
tasks ensure high-level integration across all components. SINAMICS handles a wide variety
of drive tasks with no system gaps. The different SINAMICS versions can be easily
combined with each other.

Totally Integrated Automation (TIA) with SINAMICS S120

Apart from SIMATIC, SIMOTION and SINUMERIK, SINAMICS is one of the core
components of TIA. It is thus possible to parameterize, program and commission all
components in the automation system using the STARTER or Startdrive commissioning tool
based on a standardized engineering platform and without any system transitions. The
system-wide data management functions ensure consistent data and simplify archiving of
the entire plant project.

From V14, the Startdrive commissioning tool is an integral element of the TIA platform.
SINAMICS S120 supports communication via PROFINET and PROFIBUS DP.

Communication via PROFINET

This Ethernet-based bus enables control data to be exchanged at high speed via
PROFINET IO with IRT or RT and makes SINAMICS S120 a suitable choice for integration
in high-performance multi-axis applications. At the same time, PROFINET also uses
standard IT mechanisms (TCP/IP) to transport information, e.g. operating and diagnostic
data, to higher-level systems. This makes it easy to integrate into an IT corporate network.

Booksize Power Units
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System overview
2.2 Platform Concept and Totally Infegrated Aufomation

Communication via PROFIBUS DP

This bus provides a high-performance, system-wide and integrated communication network
which links all automation components of the automation solution:

e HMI (operator control and monitoring)
e Control

® Drives and I/O

SIMOTION (L SINUMERIK SIMATIC

SINAMICS

Figure 2-2  SINAMICS as part of the Siemens modular automation system
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2.3 Introduction

2.3 Introduction

DC 24V

x

Power supply

Terminal Modules Boards
Data cable

PC Tools

SIZER, STARTER,

Startdrive

Circuit breakers

Line feeder cable
3AC,380V-480V

@ Control Unit
=y @ Active Line Module
-- . . I @ Double Motor Module
@ Single Motor Module

(5) Adapter Module 600

Option @ Control Supply Module

Circuit breakers

Line feeder cable
3 AC,380V-480V

Sensor
Module

Line filter Active Induction motor with
(Optional) Interface DRIVE-CLIQ interface
Module
Synchronous motor with
DRIVE-CLIQ interface

DRIVE-CLiIQ

DRIVE-CLiIQ MOTION-CONNECT
MOTION-CONNECT power cable
MOTION-CONNECT signal cable

Hybrid Cable Synchronous motor without S120M

DRIVE-CLIQ interface

Figure 2-3  SINAMICS S120 system overview
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Modular system for sophisticated drive tasks

SINAMICS S120 solves complex drive tasks for a wide range of industrial applications and
is, therefore, designed as a modular system. Users can choose from many different
harmonized components and functions to create a solution that best meets their
requirements. SIZER, a high-performance engineering tool, makes it easier to select and
determine the optimum drive configuration.
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System overview

2.3 Introduction

SINAMICS S120 is supplemented by a wide range of motors. Whether torque, synchronous
or induction motors, whether rotating or linear motors, all of these motors are optimally
supported by SINAMICS S120.

System architecture with a central Control Unit

On the SINAMICS S120, the drive intelligence is combined with closed-loop control functions
into Control Units. These units are capable of controlling drives in the vector, servo and V/f
modes. They also perform the speed and torque control functions plus other intelligent drive
functions for all axes on the drive. Inter-axis connections can be established within a
component and easily configured in the STARTER/Startdrive commissioning tool using a
mouse.

Functions for higher efficiency
e Basic functions: Speed control, torque control, positioning functions
® |Intelligent starting functions for independent restart after power supply interruption

e BICO technology with interconnection of drive-related 1/Os for easy adaptation of the
drive system to its operating environment

® |ntegrated safety functions for rational implementation of safety concepts

® Regulated infeed/regenerative feedback functions for preventing undesirable reactions on
the supply, allowing recovery of braking energy and ensuring greater stability against line
fluctuations.

DRIVE-CLIQ - the digital interface between SINAMICS components

Most of the SINAMICS S120 components, including the motors and encoders, are
connected to each other via the common DRIVE-CLIQ serial interface. The standardized
cables and connectors reduce the variety of different parts and cut storage costs. Encoder
evaluations for converting standard encoder signals to DRIVE-CLIQ are available for third-
party motors or retrofit applications.

Electronic rating plates in all components

An important digital linkage element of the SINAMICS S120 drive system are the electronic
type plates integrated in every component. They allow all drive components to be detected
automatically via a DRIVE-CLIQ link. As a result, data does not have to be entered manually
during commissioning or component replacement — helping to ensure that drives are
commissioned more reliably.

The rating plate contains all the relevant technical data about that particular component. For
motors, these are the parameters of the electrical equivalent circuit diagram and key values
of the integrated motor encoder, for example.

In addition to the technical data, the type plate includes logistical data (manufacturer ID,
article number and ID). Since this data can be called up electronically on site or remotely, all
the components used in a machine can always be individually identified, which helps simplify
servicing.
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2.4 SINAMICS S120 components

24 SINAMICS S120 components

Control Units and supplementary system components

Line-side components

Control Control Unit Basic Option  Terminal Hub Modules Sensor Line reactors
Units Adapter Operator Boards Modules DMC20/DME20 Modules Line filters
CU310-2 CUA31/CUA32 Panel BOP Active
CU320-2 Interface
Modules

/b

Line Modules

Double Motor

Basic Line Booksize Chassis Single Motor
Modules  Booksize Compact Modules - Modules
3 Booksize

Booksize Compact

8
=
2
@
.

Smart Line

Modules ;‘ i
Active Line

Modules a

Power Modules DC link components Distributed components

Braking Modules Braking Capacitor Control Supply Adapter S120M DRIVE-CLiQ
Booksize resistors Module Module Module Extension
Chassis "6

Blocksize Chassis

o
ﬁ ® ﬂ
Motor-side components Three-phase motors
Motor reactors Voltage Sine-wave dv/dt filters Induction motors Synchronous
Protection filters motors

Module

Accessories
Power Signal Hybrid Hybrid DRIVE-CLiQ Measuring systems DC-link DC-link
cables cables Cable Cabinet Cabinet bushings/ adapter rectifier adapter

Bushing couplings

Figure 2-4  Overview of SINAMICS S120 components
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Booksize Power Units

2.4 SINAMICS S§120 components

System components

® Line-side power components, such as fuses, contactors, reactors, and filters for switching
the power supply and meeting EMC requirements.

® Line Modules, which supply power centrally to the DC link
e DC link components (optional), which stabilize the DC link voltage.

e Motor Modules, which act as inverters, receive power from the DC link, and supply the
connected motors

e Power components on the motor side, such as reactors and Voltage Protection Modules,
which allow output currents and output voltages to be reduced

To carry out the required functions, SINAMICS S120 is equipped with:
e Control Units that process the drive and technological functions across all axes

e Additional system components to expand the functionality and to handle various
interfaces for encoders and process signals

SINAMICS S120 components are intended for installation in cabinets. They have the
following features and characteristics:

e Easy to handle, simple installation and wiring
® Practical connection system, cable routing in accordance with EMC requirements

e Standardized design, side-by-side mounting

Note
Installation location in the cabinet
As a general rule, SINAMICS S120 components must be mounted vertically in the control

cabinet. If components can be mounted with alternative orientations, this is stated in the
technical data.

Booksize format

Booksize format units are optimized for multi-axis applications and are mounted adjacent to
one another. The connection for the shared voltage-source DC link is an integral feature.

The booksize format offers various cooling options:
® |Internal air cooling

e External air cooling

e Cold plate cooling

® Liquid Cooled
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2.4 SINAMICS S§120 components

Booksize compact format

The booksize compact format combines all benefits of the booksize format and provides the
same performance with an even smaller overall height. The booksize compact format is thus
particularly well suited for integration into machines with high dynamic requirements and
confined installation conditions.

The booksize compact format offers the following cooling options:
® |Internal air cooling

e Cold plate cooling

Booksize Power Units
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2.4 SINAMICS S120 components

241 Overview of Line Modules

Line Modules generate a DC voltage from the connected rated voltage that is used to power
the Motor Modules.

All Basic Line Modules and Active Line Modules as well as the 16 kW, 36 kW, and 55 kW
Smart Line Modules are equipped with DRIVE-CLIQ interfaces for communicating with the
Control Unit. The 5 kW and 10 kW Smart Line Modules must be connected with the Control
Unit via terminals.

SmartBLinE Modules Active Line Modules
ooksize Booksize

Al
7 R A

50 mm 200 mm

5 kW, 10 kW 16 kW 36 kW 55 kW 80 kW, 120 kW
Smart Line Module Basic Line Modules
Booksize Compact Booksize
A

100 mm 150 mm

16 kW 20 kW 40 kW 100 kW

Figure 2-5  Overview of Line Modules
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2.4 SINAMICS S§120 components

General characteristics of the Line Modules

Supply voltage, 3 AC 380V t0 480 V £10 % (-15 % <1 min), 47 to 63 Hz
Suitable for TN, TT, and IT supply systems

Internal/external air cooling

Liquid cooling and cold plate cooling

Short-circuit/ground-fault-proof during the precharge phase

Integrated DC link and electronics current busbar connection

LEDs for indicating statuses and for diagnostics

Characteristics of the Active Line Modules

Regulated DC link voltage
Regenerative feedback capability
Sinusoidal line currents
Electronic rating plate

DRIVE-CLIQ interface for communication with the Control Unit and/or other components
in the drive line-up.

— Integration in system diagnostics

For all Active Line Modules with article numbers ending in 3 (6SL...-...3): outgoing circuit
for DC link busbar possible on both sides.

Characteristics of the Smart Line Modules

Unregulated DC link voltage
Regenerative feedback capability
Block-type network currents in feedback direction

For 16 kW to 55 kW Smart Line Modules: outgoing circuit for DC link busbar possible on
both sides.

Characteristics of the Basic Line Modules

40

Unregulated DC link voltage
No regenerative feedback capability

For all Basic Line Modules, an outgoing circuit for DC link busbar is possible on both
sides.
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2.4 SINAMICS S120 components

242 Overview of Motor Modules

The Motor Modules in the SINAMICS S system in booksize format are inverters. They make
the energy from the connected motors' DC link available at an adjusted voltage and with

variable frequency. The control information is generated in the Control Unit and distributed to
the individual Motor Modules via DRIVE-CLIQ.

Depending on the type (Single or Double), each Motor Module has one or two DRIVE-CLIQ
interfaces for connecting the motor encoder evaluation (Sensor Modules).

50 mm

Single Motor Modules
Booksize

3,5,9,18A

50 mm

Double Motor Modules
Booksize

2K 32X 5
2x9A

50 mm

Single Motor Modules
Booksize Compact

3,5 9A

Figure 2-6  Overview of Motor Modules
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System overview

2.5 System data

Characteristics of the Motor Modules:
e Single type from 3 A to 200 A
® Double type from 1.7 Ato 18 A

® |nternal/external air cooling

e |iquid cooling and cold plate cooling

® Short-circuit/ground-fault-proof

® |Integrated DC link and electronics current busbar connection

® Integrated "safety motor braking control"

e Electronic rating plate

e Operating status and error status via LEDs

e DRIVE-CLIQ interface for communication with the Control Unit and/or other components

in the drive line-up.

® [ntegration in system diagnostics

2.5 System data

Unless explicitly specified otherwise, the following technical data is valid for components of
the SINAMICS S120 booksize drive system.

Table 2- 1 Electrical data

Line connection voltage

3 AC 380 ...480V 10 % (-15 % < 1 min)

Line frequency

47 ...63Hz

Electronics power supply

24V DC -15/+20%"), safety extra-low voltage (PELV/SELV)
(see Chapter 24 V DC supply voltage (Page 671))

Rated short-circuit current (SCCR) according to
UL 61800-5-1

100 kA in connection with fuses Class J2

SCCR in connection with other protection devices, see "Protective
Devices for SINAMICS S120 Line Modules Booksize
(https://support.industry.siemens.com/cs/de/de/view/109749282)".

Overvoltage category

Il according to EN 61800-5-1

Degree of contamination

2 according to EN 61800-5-1, EN 61800-5-2%

1 When using a motor holding brake, possibly restricted voltage tolerances (24 V £10 %) must be taken into account.

2)  For Motor Modules partly 65 kA; refer to the respective technical data for detailed specifications

3)  The components must be protected against conductive pollution, e.g. by installing them in a control cabinet with degree
of protection IP54 according to IEC 60529 or Type 12 according to NEMA 250. If conductive pollution can be excluded
at the installation site, a lower degree of cabinet protection is permissible.

42
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System overview

Table 2- 2 Modules

2.5 System data

Line Modules in the booksize format

Max. permissible supply voltage

3 AC 480V

Rated pulse frequency

(for Active Line Modules in booksize format only)

8 kHz

Motor Modules in the booksize format

DC link supply voltage

510...720 vV DC

Rated pulse frequency

4 kHz
At higher pulse frequencies, the corresponding characteristic
for current derating must be taken into consideration

Table 2- 3 Degree of protection / protection class

Degree of protection

IPXXB according to EN 60529, open type according to UL/CSA

Protection class
Power circuits
Electronic circuits

I, with protective conductor connection
PELV/SELV (max. 60 V DC)

Table 2- 4 Environmental conditions

Chemically active substances

Long-term storage

Class 1C2 according to EN 60721-3-1, in product packaging™

Transport

Class 2C2 according to EN 60721-3-2, in transport packaging?

Operation

Class 3C2 according to EN 60721-3-3

Biological environmental conditions

Long-term storage

Class 1B1 according to EN 60721-3-1, in product packaging®

Transport

Class 2B1 according to EN 60721-3-2, in transport packaging?

Operation

Class 3B1 according to EN 60721-3-3

Climatic environmental conditions

Long-term storage

Class 1K4 according to EN 60721-3-1, in product packaging®
Temperature: -25 ... +55 °C

Transport Class 2K4 according to EN 60721-3-2, in transport packaging?
Temperature: -40 ... +70 °C
Operation Class 3K3 according to EN 60721-3-3 with increased ruggedness with respect to

relative humidity

Temperature: 0 ... +40 °C without derating
> 40 ... +55 °C with reduction of the output current by 2.67 % pro °C

Relative humidity: 5 ... 95 % no condensation (better than Class 3K3)

Oil mist, salt mist, ice formation, condensation, dripping water, spraying water,
splashing water and water jets are not permitted

Mechanical environmental conditions

Long-term storage

Class 1M2 according to EN 60721-3-1, in product packaging™

Transport

Class 2M3 according to EN 60721-3-2, in transport packaging?

Booksize Power Units
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2.5 System data
Operation Class 3M1 according to EN 60721-3-3
Vibration test in operation According to IEC 60068-2-6 test Fc (sinusoidal)

e 10 ... 57 Hz: 0.075 mm deflection amplitude
e 57 ...150 Hz: 1 g acceleration amplitude

o 10 frequency cycles per axis
Shock test in operation According to IEC 60068-2-27 test Ea (half-sine)

5 g peak acceleration

30 ms duration

3 shocks in all three axes in both directions

Installation altitude

Operation 0 ... 1000 m above sea level without derating
1000 ... 4000 m

¢ Reduction of the output current by 10 % per 1000 meters, or

\%

¢ Reduction in the ambient temperature by 5 °C per 1000 meters
> 2000 ... 4000 m

e Operation on line supply systems with grounded neutral point, or

e Operation on an isolating transformer with secondary grounded neutral point

1) Product packaging (storage packaging) is individual packaging for storage - and does not satisfy the requirements for
transport. As a consequence, product packaging is therefore not suitable for shipping.

2 Transport packaging is either packaging that is directly suitable for transport - or secondary packaging, which together
with the product packaging, satisfies the requirements for transport.

Table 2- 5 Certificates

Declarations of Conformity CE

Approvals?’) cULus
e UL file numbers for Booksize power units: E192450, Vol. 5 and Vol. 7
cURus

1) Possible deviations are specified for the corresponding component.
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Line connection and line-side power components

3.1 Introduction

The following components are used to connect a SINAMICS S120 drive line-up in booksize
format to the line supply:

® Disconnector unit
e Overcurrent protection device
® Line contactor (optional)
® Line filter (optional)
® Line reactor or also Active Interface Module for Active Line Module (always required)
The following line filter and line reactor variants are available:
® Line filter variants:
— Basic Line Filter for Active Line Modules with line reactor
— Basic Line Filter for Active Line Modules with Active Interface Module
— Basic Line Filter for Basic Line Modules
— Basic Line Filter for Smart Line Modules
® Line reactor variants:
— Line reactors for Active Line Modules
— Line reactors for Smart Line Modules

— Line reactors for Basic Line Modules

To the
__ » Active Line Module

3 AC line supply

Basic Line Filter Active Interface Module
(optional)

Figure 3-1 Overview diagram, line connection with Active Interface Module
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Line connection and line-side power components

3.2 Information on the disconnector unit

i
iy
i
g to the
R —— Line

Module

i
- F
it

Line supply 3 AC

Line filters Line reactor
(optional)

Figure 3-2  Overview diagram, line connection with line filter and line reactor

3.2 Information on the disconnector unit

Disconnector units for Active Line Modules, Basic Line Modules, and Smart Line Modules

A line disconnector is required for disconnecting the drive line-up from the supply system.
This must be selected in compliance with local regulations.

NOTICE

Damage to the drive electronics when switching the line disconnection equipment under
load

When switching the line disconnector unit under load, then the contacts will be subject to
premature wear. This can cause the line disconnection equipment to malfunction, with
subsequent damage to the drive electronics.

e Use a leading opening auxiliary contact or use a Voltage Sensing Module (VSM10).
e If this is not possible, then avoid switching the line disconnection equipment under load.

The accessories required for the disconnector unit must be selected from the manufacturer
catalogs.
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Line connection and line-side power components
3.3 Overcurrent profection using fuses and circuit breakers

3.3 Overcurrent protection using fuses and circuit breakers

You must use line fuses or circuit breakers for overcurrent protection. The following
protective elements can result in reductions.

Detailed specifications regarding protective devices can be obtained in the product
information "Protective Devices for Line Modules Booksize
(https://support.industry.siemens.com/cs/de/de/view/109749282)".

/\WARNING

Electric shock or fire due to overcurrent protective equipment that trips too late or not at all

Overcurrent protective equipment that trips too late or not all can cause electric shock or
fire.

¢ In the case of a conductor-conductor or conductor-ground short-circuit, ensure that the
short-circuit current at the point where the converter is connected to the line supply
corresponds as a minimum to the requirements of the protective equipment used.

e You must additionally use a residual-current protective device (RCD) if, for a conductor-
ground short circuit, the required short-circuit current is not reached. The required short-
circuit current can be too low, especially for TT line supply systems.

e The short-circuit current must not exceed the SCCR of the converter and the breaking
capacity of the protective equipment.

3.4 Line supply connection via residual-current devices

Selectively tripping, AC/DC-sensitive residual-current devices (type B) can be used in
addition to the overcurrent protection devices.

Residual-current devices have to be installed if the power supply conditions in terms of short-
circuit power and loop impedance at the infeed point are not such that the installed
overcurrent protection devices will trip within the prescribed period if a fault occurs.

/A\WARNING

Electric shock or fire when using unsuitable residual current protective devices

The inverter can cause a current to flow in the protective conductor.

This current can cause the residual current device (RCD) or residual current monitoring
(RCM) to incorrectly trip (nuisance trip). In the case of a fault (ground fault), the fault current

can contain a DC component, which prevents the RCD/RCM from tripping, with the risk of
subsequent electric shock or fire.

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

Booksize Power Units
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Line connection and line-side power components

3.4 Line supply connection via residual-current devices

3.4.1 Residual current protective devices (RCD)

Residual current protective devices (RCD) must be installed if the loop impedance is too
great at the line infeed point to ensure triggering of the installed overload protective devices
within the prescribed time in the event of a short circuit conductor-ground.

Note

Operation on residual current protective devices is currently only possible with Line Modules
up to and including 36 kW.

Conditions for using residual current protective devices
® Super-resistent (short time-delayed) universal current-sensitive RCDs, type B
® Rated residual current 300 mA
® Separate RCD for each Line Module

e Ensure that the loop impedance is maintained corresponding to local installation
regulations.

® Check the total length of the shielded power cables (motor cables incl. line supply
conductors from line filters to the connecting terminals of the Line Module) in the drive
lineup. The total length must be less than 350 m.

® Only operate the system with the recommended line filters.

® [f you connect residual current devices in series, they must all have the same
characteristics.

® Ensure that the switching elements (disconnector unit, contactors) for connecting and
disconnecting the drive system have a delay time of max. 35 ms between the
closing/opening of the individual main contacts.
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3.4 Line supply connection via residual-current devices

L1 ®
L2 * Additional
L3 Py loads
PE
Fuses [] [] [] Fuses
Selective
. AC/DC-sensitive .
Optional residual current operated Optional
circuit breaker
Line contactor | | | Line contactor
(optional) \ \ \ (optional)
Line filter Basic
Line Filter
Li Active
ine reactor Interface
Module
Ut v1 w1
Active
Line Module - Lifg
Module
DCP DCN
Figure 3-3  Connection of a residual-current protective device

Recommendation

SIEMENS selectively switching universal current-sensitive residual current protective
devices according to EN 61009-1 of the 5SM series, e.g. 5SM3646-5 or 5SM3646-
5+58W3300 with an auxiliary disconnector (1 NC contact / 1 NO contact) for a rated current
of 63 A and a rated fault current of 0.3 A (see "Siemens Industry Mall
(https://mall.industry.siemens.com/goos/WelcomePage.aspx?regionUrl=/de&language=en)").

Note

AC or pulse-sensitive RCCBs are not suitable.
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Line connection and line-side power components
3.4 Line supply connection via residual-current devices

3.4.2 Modular residual current protective devices (MRCD)

Used in conjunction with appropriate molded-case circuit breakers, modular residual current
devices (MRCD) provide fire and system protection even at high levels of grounding
resistance (in TT systems, for example). When operating on TT systems for infeed powers
exceeding 55 kW, and with systems that extend across a large area, residual current
protection devices must be installed in addition to the molded-case circuit breakers.

AWARNING

Fire and shutdown of the plant with the occurrence of residual currents

Residual currents in the power supply that are not detected can cause fires and failures in

the entire system.

e Always install modular residual current protective devices in conjunction with suitable
molded-case circuit breakers.

Conditions when using modular residual current protective devices:

® Use only AC/DC-sensitive MRCD type B devices with delayed tripping that guarantee
reliable tripping even for smoothed DC residual currents.

® Connect parts of the drive system (power drive system) and the machine that can be
touched to the system's protective conductor.

® Do not route the protective conductor through the measuring current transformer, as this
would cancel its protection function.
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3.4 Line supply connection via residual-current devices

L1 L 4
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residual current protective
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3 L2 L1 (MRCD)
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Figure 3-4  Connection of a modular residual current protective device (MRCD)

Recommendation
The subsequently listed products are recommended:
e Modular residual current protective device (MRCD) type B: 5SV8111-4KK, Siemens
® Current transformer: 5SV870.-2K., Siemens
e (Circuit breaker: 3VA1...., Siemens
® Shunt release: 3VA9988-0BL30, Siemens
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3.5 Line contacfors

3.5 Line contactors

The characteristic values in the technical data apply when the line contactor is selected. The
cables and conductors to be connected must be dimensioned in compliance with local
installation regulations.

NOTICE

Damage to the drive electronics when switching the line contactor under load

When switching the line contactor (type according to the recommended selection) under
load, then the contacts will be subject to premature wear. This can cause the contactor to
malfunction, with subsequent damage to the drive electronics.

e Use a leading opening auxiliary contact or use a Voltage Sensing Module (VSM10).
o If this is not possible, then avoid switching the line contactor under load.

Note

If you are using a VSM10 Voltage Sensing Module, the leading opening contact can be
omitted.

Note

To limit the switching overvoltage, the contactor coil must be connected to a surge
suppression device (e.g. free-wheeling diode or varistor).

When the digital output is used to control the line contactor, its switching capacity must be
taken into account.
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3.6 Line filters

3.6 Line filters

3.6.1 Safety instructions for line filters

AWARNING

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.

/A\WARNING

High leakage currents when the protective conductor in the line feeder cable is interrupted

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

e Carefully comply with the applicable regulations for dimensioning the protective
conductor (see Chapter "Protective connection and equipotential bonding (Page 714)").

/N\cAuTioN

Burns due to high surface temperatures

The surface of the components can reach high temperatures during operation. You can get
seriously burnt when touching the surface.

¢ Do not touch the component.

NOTICE

Line filter damage by connecting to impermissible line supply

The line filters are only suitable for direct connection to line supplies with grounded neutral
point. Connecting the line filter to another network will damage the line filter.

e Only connect the line filter to a line supply with grounded neutral point.
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3.6 Line filters

54

NOTICE

Line filter damage due to interchanged connections

The line filter will be damaged if the input and output connections are interchanged.
e Connect the incoming line supply cable to LINE L1, L2, L3.
e Connect the outgoing line to line reactor at LOAD L17, L2, L3" (U, V, W).

NOTICE

Damage to the system caused by a line filter that is not permissible

A line filter that is not permissible can cause system damage.

¢ Only use the line filter with the components specified in Chapter "Combination options of
Line Modules with line reactors and line filters (Page 120)".

NOTICE

Destruction or damage of components by incorrectly connecting the line filter

When incorrectly connecting the line filter, components can be destroyed or damaged.
¢ Connect the line filter in accordance with the instructions in the technical documentation.

¢ Do not connect any additional loads downstream of the line filter.

Note
Disconnect the line filter for a high-voltage test

If a high-voltage test is conducted with alternating voltage in the system, the existing line
filters must be disconnected in order to obtain accurate measurements.

Note
Length of connecting cables

The connecting cables between the line filter via the Active Interface Module and the line
reactor to the Line Module must be kept as short as possible (max. 10 m).

Use shielded connection cables. whose cable shields are attached at both ends.
Shielding can only be omitted if the following conditions are met:
e The cables do not exceed 1 m in length.

e The cables are laid flush with the rear metal wall of the control cabinet.
e The cables are laid in a way that keeps them physically separate from signal cables.

All signal cables must be laid separately from the line filter and from unshielded connection
cables of the filter with a minimum clearance of 200 mm.
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3.6 Line filters

Overview of line filters

Booksize Power Units

In conjunction with line reactors and a consistent EMC-compliant system configuration, line
filters limit the conducted electromagnetic emissions generated by the Line Modules to the
limit values according to EN 61800-3. A separate line filter as listed in the subsequent table
must be used for the SINAMICS S120 drive line-up.

NOTICE
Damage caused by connecting several loads to the same line infeed point

Damage can be caused if several loads are connected to the same line infeed point.

¢ Provide interference suppression for the other loads using appropriate line filters. To
prevent mutual interference, it is not permissible that this line filter is equipped with
capacitors with respect to ground. A series B84144A*R120 filter (EPCOS) is
recommended.

NOTICE
Damage caused by using third party filters

According to product standard EN 61800-3, RFI suppression commensurate with the

relevant rated conditions must be provided and is a legal requirement in the EU (EMC

Directive). Line filters and line reactors are required in order to comply with this standard.

The use of filters of other makes can lead to limit value violations, resonances, overvoltage,

and irreparable damage to motors or other equipment.

¢ The machine manufacturer must provide verification that the machine equipped with the
drive products and the installed suppression elements, e.g. line filters, is EMC-compliant
before the machines are placed in the market.

Line filter ranges that are coordinated with the different power stages are available for the
SINAMICS S120 drive system.

The line filter versions listed below are available for use with Line Modules.

Table 3- 1 Overview of line filters

Line filter Article No.

Basic Line Filter for Active Line Modules with line reactor

16 kW 6SL3000-0BE21-6DA.
36 kW 6SL3000-0BE23-6DA1
55 kW 6SL3000-0BE25-5DA.
Basic Line Filter for Active Line Modules with Active Interface Modules

16 kW 6SL3000-0BE21-6DA.
36 kW 6SL3000-0BE23-6DA1
55 kW 6SL3000-0BE25-5DA.
80 kW 6SL3000-0BE28-0DA.
120 kW 6SL3000-0BE31-2DA.
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3.6 Line filters

3.6.3

3.6.3.1

56

Line filter Article No.

Basic Line Filter for Basic Line Modules

20 kW 6SL3000-0BE21-6DA.
40 kW 6SL3000-0BE23-6DA1
100 kW 6SL3000-0BE31-2DA.
Basic Line Filter for Smart Line Modules

5 kW 6SL3000-0HE15-0AA.
10 kW 6SL3000-0HE21-0AA.
16 kW 6SL3000-0BE21-6DA.
36 kW 6SL3000-0BE23-6DA1
55 kW 6SL3000-0BE25-5DA.

Basic Line Filters for Active Line Modules

Description

Basic Line Filters for Active Line Modules are designed to attenuate conducted interference
emissions in accordance with the specifications contained in the relevant EMC directive.
They are mainly effective in the frequency range from 150 kHz to 30 MHz; this is the range
relevant to ensure compliance with the appropriate standard.

Basic Line Filters can be used in conjunction with a line reactor for 16 kW, 36 kW, and
55 kW Active Line Modules or with an Active Interface Module for 16 kW, 36 kW, 55 kW,
80 kW, and 120 kW Active Line Modules. Data regarding the radio interference voltage
categories and maximum total cable lengths that can be achieved” see Chapter
Combination options, Line Modules with line reactors and line filters (Page 120).

1) Maximum total cable length = ¥ motor cables, line feeder cable from line filter to Line
Module

Note
Use of unshielded cables for short distances
Shielded cables should always be routed from the line filter via the Active Interface Module

to the Active Line Module. Because the bending radiuses cannot be maintained for short
distances, unshielded cables can also be used for cable lengths less than 1 m.

The Basic Line Filters can be used in accordance with the following general conditions for
ensuring CE conformity with regard to cable-borne interference:

® The machine/system must only be used in industrial line supplies

® Only connect the Basic Line Filters to TN systems; otherwise an isolating transformer will
be required

e Number of axes < 12 when using a Basic Line Filter with an Active Line Module and a line
reactor
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3.6 Line filters

3.6.3.2 Interface description

Overview

Protective conductor
connection

Load connection

Mounting position
vertical

Beschriftung
marking

Protective conductor
connection

Beschriftung
marking

Mounting position
horizontal

Line connection

Figure 3-5  Interface overview, Basic Line Filter for Active Line Modules (example: 16 kW)

When connecting the protective conductor, either the upper or the lower screw can be used.
One of the screws remains unused. "Looping-through" the protective connection to the line
reactor is not permissible.
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3.6 Line filters

Line/load connection

Table 3-2 Line and load connection, Basic Line Filter for Active Line Modules
6SL3000- 0BE21-6DA. 0BE23-6DA1 0BE25-5DA. 0BE28-0DA. 0BE31-2DA.
Rated power [kW] 16 36 55 80 120

Line supply connection
L1, L2, L3

Screw terminals
10 mm?2 (AWG 8)

Screw terminals
35 mm?2 (AWG 2)

Screw terminals
50 mm2 (AWG 1)

Screw terminals

95 mm2 (AWG 3/0), 3-pole

Load connection , 3-pole , 3-pole , 3-pole 15 ... 20 Nm (177 Ibf in)
(15.9 Ibf in) (32.7 Ibf in) (70.1 Ibf in)
Protective conductor Terminal stud Terminal stud Terminal studs M10/ 10 Nm
connection” M6 /6 Nm (53.1 Ibf in) M8 /8 Nm
(70.1 Ibf in)
1) For ring cable lugs without insulation (Page 710)
3.6.3.3 Dimension drawings
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Figure 3-6  Dimension drawing of the Basic Line Filter for Active Line Modules 16 kW, all data in mm and (inches)
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3.6 Line filters
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Figure 3-7  Dimension drawing of Basic Line Filter for Active Line Modules 36 kW, all data in mm and (inches)
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3.6 Line filters
) 415 (16.33)
N
e 395 # (15 55 0.0%)
[Xe)
© .
=23 ¥ e~
i MR
| e ©
I T T T°7 o
| o =
L ‘ : o
; A
2 x 45°
466 (18.34)
52 380 (14.96) 70,8
(2.04) 2.79)
¢0 ‘ 4 ; 4 ‘ *
| | L | I
| / | \ IHNRS
! ‘ -
OO0 | wax7 | OaE |
FEs==— 1 15059 | ~ | °
‘ ™ 1 —_— —_—
| @ } ] @ | :‘3 ‘2
e|™ ! = | @
| © PE | PE 3 | 28
i | M8x285 1 M8 x 28,5 = i -
i = 1 o i
e ||| o | T e | &9
‘ : ‘
5 100 (3.94)
(0.98) |
@ B _! S
He—t—LiNE————— A e ] ffffffffff LOAD-—|--&
® - ®
=] e & 4 =

Figure 3-8

60

Dimension drawing of Basic Line Filter for Active Line Modules 55 kW, all data in mm and (inches)
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3.6 Line filters
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Figure 3-9  Dimension drawing of Basic Line Filter for Active Line Modules 80 kW and 120 kW, all dimensions in mm and
(inches)
3.6.3.4 Technical data
Table 3- 3 Technical data of the Basic Line Filter for Active Line Modules with Active Interface Module
6SL3000- 0BE21-6DA. | 0BE23-6DA1 |0OBE25-5DA. |0BE28-0DA. | 0BE31-2DA.
Rated power kW 16 36 55 80 120
Supply voltage:
Line voltage Vac 3 AC 380 -10 % (-15 % < 1 min) ... 3 AC 480 +10 %
Line frequency Hz 47 ... 63 Hz
Rated current Aac 36 74 105 132 192
Power loss (see power w 16 26 43 56 73
loss tables (Page 734))
Weight kg 5 7.5 11.5 17.5 18.5
Mounting position Any
Booksize Power Units
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3.6 Line filters

3.6.4

3.6.4.1

62

Basic Line Filter for Basic Line Modules

Description

Basic Line Filters for Basic Line Modules are designed to attenuate conducted interference
emissions in accordance with the specifications contained in the relevant EMC legislation.
They are mainly effective in the frequency range from 150 kHz to 30 MHz; this is the range
relevant to ensure compliance with the appropriate standard.

The machine manufacturer must certify that the machine to be launched on the market is in
accordance with the EC EMC Directive.

Basic Line Filters for Basic Line Modules can be used in conjunction with the associated line
reactors.

Data regarding the radio interference voltage categories and maximum total cable lengths
that can be achieved’ see Chapter Combination options, Line Modules with line reactors
and line filters (Page 120).

Basic Line Filters are only suitable for direct use on TN systems. An isolating transformer is
required for other power systems.

) Maximum total cable length = 2 motor cables, line supply conductor from line filter to Line
Module
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3.6 Line filters
3.6.4.2 Interface description
Overview
Protective
conductor
Load connection
Mounting position
vertical 2
£p
£E
2 g
m
2 Protective
:g:-'_' _E conductor
Mounting position % E
horizontal § E

Line connection

Figure 3-10 Interface overview, Basic Line Filter for Basic Line Modules (example: 40 kW)

When connecting the protective conductor, either the upper or the lower screw can be used.
One of the screws remains unused. "Looping-through" the protective connection to the line

reactor is not permissible.
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3.6 Line filters

Line/load connection

Table 3-4 Line and load connection, Basic Line Filter for Basic Line Modules
6SL3000- 0BE21-6DA. 0BE23-6DA1 0BE31-2DA.
Rated power [kW] 20 40 100

Line supply connection
L1, L2, L3

Load connection
L1°, L2, L3’

Screw terminals
10 mm2 (AWG 8), 3-pole
1.5... 1.8 Nm (15.9 Ibf in)

Screw terminals
35 mm?2 (AWG 2), 3-pole
3.2 ... 3.7 Nm (32.7 Ibf in)

Screw terminals
95 mm?2 (AWG 3/0), 3-pole
15 ... 20 Nm (177 Ibf in)

Protective conductor connec-
tion”

Terminal stud
M6 /6 Nm (53.1 Ibf in)

Terminal stud
M6 /6 Nm (53.1 Ibf in)

Terminal stud
M10/10 Nm (88.5 Ibf in)

1) For ring cable lugs without insulation (Page 710)

3.6.4.3 Dimension drawings
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Figure 3-11 Dimension drawing of Basic Line Filter for Basic Line Modules 20 kW, all data in mm and (inches)
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3.6 Line filters
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Figure 3-12 Dimension drawing of Basic Line Filter for Basic Line Modules 40 kW, all data in mm and (inches)
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3.6 Line filters
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Figure 3-13 Dimension drawing of Basic Line Filter for Basic Line Modules 100 kW, all data in mm and (inches)

3.64.4 Technical specifications

Table 3-5 Technical data for Basic Line Filter for Basic Line Modules

6SL3000- 0BE21-6DA. 0BE23-6DA1 0BE31-2DA.
Rated power kW 20 40 100
Supply voltage:
Line voltage Vac 3 AC 380-10 % (-15 % <1 min) ... 3 AC 480 +10 %
Line frequency Hz 47 ... 63 Hz
Rated current Anc 36 74 192
Power loss (see power w 16 26 43
loss tables (Page 734))
Weight kg 5 7.5 18.5
Mounting position Any
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3.6 Line filters

3.6.5 Basic Line Filter for Smart Line Modules

3.6.5.1 Description

Booksize Power Units

Basic Line Filters for Smart Line Modules are designed to attenuate conducted interference
emissions in accordance with the specifications contained in the relevant EMC legislation.
They are mainly effective in the frequency range from 150 kHz to 30 MHz; this is the range
relevant to ensure compliance with the appropriate standard.

Basic Line Filters for Smart Line Modules can be used in conjunction with the associated line
reactors.

Data regarding the radio interference voltage categories and maximum total cable lengths
that can be achieved’ see Chapter Combination options, Line Modules with line reactors
and line filters (Page 120).

Basic Line Filters are only suitable for direct connection to TN systems. An isolating
transformer is required for other power systems.

) Maximum total cable length = 2 motor cables, line supply conductor from line filter to Line
Module
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3.6 Line filters

3.6.5.2 Interface description

Overview

Protective
conductor

Load connection

Mounting position
vertical

Beschriftung
marking

Protective
conductor

marking

Mounting position
horizontal

Beschriftung

Line connection

Figure 3-14 Interface overview, Basic Line Filter for Smart Line Modules (example: 36 kW)

When connecting the protective conductor, either the upper or the lower screw can be used.
One of the screws remains unused. "Looping-through" the protective connection to the line

reactor is not permissible.
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3.6 Line filters
Line/load connection
Table 3- 6 Line and load connection, Basic Line Filter for Smart Line Modules
6SL3000- OHE15-0AAX OHE21-0AA. 0BE21-6DA. 0BE23-6DA1 0BE25-5DA.
Rated power [kW] 5 10 16 36 55
Line connection Screw terminals Screw terminals Screw terminals
L1,L2,L3 10 mm2 (AWG 8), 3-pole 35 mm2 (AWG 2), |50 mm2 (AWG 1),
Load connection 1.2 ... 1.5 Nm (15 Ibf in) 3-pole 3-pole
(32.7 Ibf in) (70.1 Ibf in)
Protective conductor con- Terminal stud M6 / 6 Nm (53.1 Ibf in) Terminal stud Terminal stud
nection? M6 /6 Nm M8 /8 Nm
(53.1 Ibf in) (70.1 Ibf in)
) For ring cable lugs without insulation (Page 710)
3.6.56.3 Dimension drawings
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Figure 3-15 Dimension drawing of Basic Line Filter for 5 kW and 10 kW Smart Line Modules, all dimensions in mm and
(inches)
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3.6 Line filters
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Figure 3-16 Dimension drawing of Basic Line Filter for Smart Line Modules 16 kW, all data in mm and (inches)
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Figure 3-17 Dimension drawing of Basic Line Filter for Smart Line Modules 36 kW, all data in mm and (inches)
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3.6 Line filters
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Figure 3-18 Dimension drawing of Basic Line Filter for Smart Line Modules 55 kW, all data in mm and (inches)

3.6.5.4 Technical data
Table 3-7  Technical data for: Basic Line Filter for Smart Line Modules
6SL3000- OHE15-0AA. | OHE21-0AA. |0BE21-6DA. |0BE23-6DA1 | 0BE25-5DA.

Rated power kW 5 10 16 36 55
Supply voltage:
Line voltage Vac 3 AC 380-10 % (-15 % <1 min) ... 3 AC 480 +10 %
Line frequency Hz 47 ... 63
Rated current Aac 12 25 36 74 105
Power loss (see power w 20 20 16 26 43
loss tables (Page 734))
Weight kg 21 2.3 5 7.5 11.5
Mounting position Any

Booksize Power Units
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3.7 Line reactors

3.7 Line reactors

3.71 Safety instructions for line reactors

72

AWARNING

Electric shock in the event of missing touch protection

Contact with live parts can result in death or serious injury.

e For the line reactors, use touch protection according to IPXXA or corresponding to the
local installation regulations.

/N\WARNING

High voltages on the additional winding of the HFD line reactor

If system oscillations do occur and no damping resistor is connected, impermissibly high
voltages may arise on the additional winding of the HFD line reactor.

Death or serious injury can result when live parts are touched.
e Connect a damping resistor to the HFD line reactor.

/\cauTioN

Burns resulting from high surface temperature of the line reactor
The line reactors can become very hot. You can get seriously burnt when touching the
surface.

e Mount the line reactors so that contact is not possible. If this is not possible, attach
clearly visible and understandable warning notices at hazardous positions.

e To prevent adjacent components from suffering damage due to these high
temperatures, maintain a clearance of 100 mm on all sides of the line reactors.

NOTICE

Damage to the system caused by line reactors that are not permissible
Line reactors that are not permissible can damage the Line Modules.

Line harmonics that damage/disturb other loads connected to the same line supply can also
occur.

¢ Only use line reactors or Active Interface Modules described in this manual.

Note
Malfunctions through magnetic fields
Reactors produce magnetic fields that can disturb or damage components and cables.

e Arrange the components and cables at a suitable distance (at least 200 mm) or shield the
magnetic fields appropriately.

Booksize Power Units
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3.7 Line reactors

Note
Length of connecting cables

The connection cables between line reactor and Line Module, as well as between line
reactor and line filter, must be kept as short as possible (max. 10 m).

You must use shielded connection cables, whose cable shields are attached at both ends.
Shielding can only be omitted if the following conditions are met:
e The cables do not exceed 1 m in length.

e The cables are laid flush with the rear metal wall of the control cabinet.
e The cables are laid in a way that keeps them physically separate from signal cables.

All signal cables must be laid separately from the line reactor and from unshielded
connection cables of the reactor with a minimum clearance of 200 mm.

3.7.2 Overview of the line reactors

Booksize Power Units

Line reactors limit line harmonics to permissible values. For this reason, line reactors should
always be used.

They must be used in conjunction with Active Line Modules as an energy storage device.

HFD line reactors have an additional winding, to which a separate damping resistor must be
connected.

This dampens any possible system oscillations in converter systems to non-critical values.
This results in increased operational reliability and extends the service life.

Depending on the parasitic resonance points, as a result of cable capacitances and line
supply characteristics, system oscillations can occur with voltage amplitudes that can
possibly reduce the service life of components.

Note
Recommendation

Use an Active Interface Module as line connection component for new plants and systems
equipped with Active Line Modules.
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3.7 Line reactors

74

The line reactors listed below are available for use with Line Modules.

Table 3-8 Overview of line reactors

Line reactors

Article No.

Line reactors for Active Line Modules

16 kW 6SL3000-0DE21-6AA.
36 kW 6SL3000-0DE23-6AA.
55 kW 6SL3000-0DE25-5AA.
80 kW 6SL3000-0DE28-0AA.
120 kW 6SL3000-0DE31-2AA.
Line reactors for Smart Line Modules

5 kW 6SL3000-0CE15-0AA.
10 kW 6SL3000-0CE21-0AA.
16 kW 6SL3000-0CE21-6AA.
36 kW 6SL3000-0CE23-6AA.
55 kW 6SL3000-0CE25-5AA.
Line reactors for Basic Line Modules

20 kW 6SL3000-0CE22-0AA.
40 kW 6SL3000-0CE24-0AA.
100 kW 6SL3000-0CE31-0AA.

Booksize Power Units
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3.7 Line reactors

3.7.3 Line reactors for Active Line Modules

3.7.31 Interface description

Overview
Anschluss Line connection Load connection
Dampfungswiderstand 1U1, 11, 1WA1, PE 1U2, 1V2, 1W2

(_H

PE, 3, 2, 1, PE, 1U1, 1U2, 1V1, 1V2, 1W1, 1W2, PE

Figure 3-19 Interface overview, HFD line reactor 16 kW

Booksize Power Units
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3.7 Line reactors

Connection Line connection Load connection
Damping resistor 1U1, 1V1, 1W1, PE 1U2, 1V2, 1W2

/_A_\

PE, 3, 2, 1, PE, 1U1, 1U2, 1V1, 1V2, 1W1, 1W2, PE

Figure 3-20 Interface overview, HFD line reactor 36 kW

Connection Line connection Load connection
Damping resistor 1U1, 1V1, 1W1, PE 1U2, 1V2, 1W2

/_L\

PE, 3, 2,1, PE, 1U1, 1U2, 1V1, 1V2, 1W1, 1W2, PE

Figure 3-21 Interface overview, HFD line reactor 55 kW

Booksize Power Units
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3.7 Line reactors

Line connection Connection Load connection
1U1, 1Vv1, 1W1 Damping resistor 1U2, 1vV2, 1W2
1W2, 1W1 1V2, 11 PE,; 3, 2,1 1U2, 1U1

Figure 3-22 Interface overview, HFD line reactor 80 kW

Line connection Connection Load connection
1U1, 1V1, 1W1 Damping resistor 1U2, 1V2, 1W2
TW2, 1W1 1v2,1V1  PE, 3,2,1 1U2, 1U1

Figure 3-23 Interface overview, HFD line reactor 120 kW

Booksize Power Units
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3.7 Line reactors

Line/load connection

Table 3-9 Connection of HFD line reactors
Article No. 6SL3000-0DE21- | 6SL3000-0DE23- | 6SL3000-0DE25- |6SL3000- 6SL3000-
6AA. 6AA. 5AA. ODE28- ODE31-
0AA. 2AA.
Power [kW] 16 36 55 80 120
Line supply connection | Screw terminal Screw terminal Screw terminal Type: Spring-loaded terminal 4
1U1, 1V1, 1W1 16 mm2 (AWG 6) |35 mm?2 (AWG 2) |70 mm2 (AWG 2/0) | (Page 708)
Load connection 1.2 Nm . 2.5 Nm . 6...10 Nm )
Protective conductor | Screw terminal
connection 16 mm2 (AWG 6)
1.2 Nm (10.6 Ibf in)
Damping resistor con- | Screw terminal
nection 16 mm2 (AWG 6)
1,2,3PE 1.2 Nm (10.6 Ibf in)
Note
Data relating to the permissible tightening torques can also be found on the label showing
the terminal layout of the screw terminal for the corresponding HFD line reactor.
Booksize Power Units
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3.7 Line reactors

3.7.3.2 Dimension drawings
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Figure 3-24 Dimension drawing of HFD line reactor 16 kW, all dimensions in mm and (inches)
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3.7 Line reactors
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Figure 3-25 Dimension drawing of HFD line reactor 36 kW, all dimensions in mm and (inches)
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max. 290 (11.42)
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3.7 Line reactors
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Figure 3-26 Dimension drawing of HFD line reactor 55 kW, all dimensions in mm and (inches)
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Figure 3-27 Dimension drawing of HFD line reactor 80 kW, all dimensions in mm and (inches)
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Figure 3-28 Dimension drawing of HFD line reactor 120 kW, all dimensions in mm and (inches)
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3.7 Line reactors

3.7.3.3 Technical data

Table 3- 10 Technical data for HFD line reactors

6SL3000- ODE21-6AA. |ODE23-6AA. |ODE25-5AA. |ODE28-0AA. |ODE31-2AA.
Power kw 16 36 55 80 120
Rated current Ams 30 67 103 150 225
Power loss") (see power |W 170 250 350 450 590
loss tables)
Weight kg 9 23 27 37 67
Degree of protection to IPOO (no touch protection)
IEC 60529
Mounting position Any
1) Data for line operation
3.74 Damping resistor for HFD line reactors
3.7.4.1 Description

Using a damping resistor

In some systems, oscillations can be generated which place an impermissibly high strain on
the insulation systems of the motors and converters involved. Connecting a damping resistor
to the additional winding of the HFD line reactor is an effective means of damping just such
system oscillations. Use of the 800 W damping resistor is preferable.

Note
Recommendation

Use an Active Interface Module as line connection component for new plants and systems
equipped with Active Line Modules.

Booksize Power Units
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3.7 Line reactors

3.74.2 Safety instructions for damping resistors for HFD reactors

/N\cauTion

Burns due to high surface temperatures of the damping resistor

The damping resistor can become very hot. You can get seriously burnt when touching the

surface.

¢ Mount the damping resistors so that contact is not possible. If this is not possible, attach
a clearly visible and understandable warning notice at hazardous positions.

e To prevent adjacent components from suffering damage due to these high
temperatures, maintain a clearance of 100 mm on all sides of the damping resistors.

Note

Installation
e Preferably mount the damping resistors outside of the control cabinet.

3.74.3 Dimension drawings

| 3000 £5 (118.11 £0.2) 160 (6.3)

80 (3.15)

— ! jjisOs

Power cable 3 x 1.5 mm?

53,1 (2.1)

% 210 (8.27) % 72 (2.83)

»
¢°>® 7(0.28)
| g G| @
< E]Ej S 5
[ 3 2
- ‘$ ¢" o

7 196 (7.72)

(0.28) 210 (8.27)

Figure 3-29 300 W damping resistor for HFD line reactors, all dimensions in mm and (inches)
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Figure 3-30 800 W damping resistor for HFD line reactors, all dimensions in mm and (inches)
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3.744 Technical data

Together with the HFD line reactor, an external resistor must be used for damping purposes
(refer to Chapter Wiring with the HFD line reactor (Page 88)).

Table 3- 11 Technical data for HFD damping resistors

Article No. 6SN1113-1AA00-0DA." 6SL3100-1BE21-3AA.2
Rated power [W] 300 800

Connection cable [m], 3 5

included in scope of delivery

Connection 3 x 1.5 mm2 4 x 1.5 mm?2

Weight [kg] 1.45 5.5

Degree of protection to IEC 60529 IP54 IP51

Ambient temperature [°C] 0..55

Dimensions (W x H x D) [mm] 80 x210 x 53 277 x 552 x 75

T The 300 W damping resistor can be used for HFD applications if the following is true after a heat run when all axes are
shut down in a regulated way:

- After an operating period of over two hours, the surface temperature of resistor 6SN1113-1AA00-0DAO must not ex-
ceed 150° C.

- This heat run must be repeated if the hardware configuration, e.g. motor cable lengths, is changed.
2 Preferred type

Booksize Power Units
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3.7 Line reactors

3.74.5 Wiring with the HFD line reactor

HFD reactor HFD reactor terminal connection”
PE 3 2 1

|/
!

O X IN\kO/ // I(j (] @ ()

o

/&)
l. \_ fany
€o S o o
WI/L3/DIL- VL2
g’ s fs? Js"

Shield support

Cable connection at the
HFD reactor |

g: green-yellow
b: black

Cable connection at the resistor.
The cable length of 5 m may be
decreased but not increased. HFD resistor

Example 800 W

A

Connection circuit 800 W resistor Connection circuit 300 W resistor

1 U/L1/C/L+ 1 brown
ViL2 \_ﬂ] Resistor 2 blue L[:] Resistor
W/L3/D/L- L 1) 3 1)

PE _PE PE _PE

" Terminals 2 and 3 are connected in the HFD reactor with protective conductor potential for the potential connection
of the damping resistor and unused wires.

Note: Mounting position:
It is not permissible that any cables are routed in the area Arbitrary mounting position but consider the heat
where hot air is dissipated from the damping resistor. dissipation, if necessary, provide a "Hot surface"

warning notice!

Figure 3-31  Wiring the HFD line reactor with a damping resistor
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3.7 Line reactors

3.7.5 Line reactors for Basic Line Modules
3.7.51 Interface description
Overview

Figure 3-32 Interface overview, line reactor for Basic Line Modules (20 kW)

Booksize Power Units
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3.7 Line reactors

Figure 3-33 Interface overview, line reactor for Basic Line Modules (40 kW)

Figure 3-34 Interface overview, line reactor for Basic Line Modules (100 kW)
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Line/load connection

Table 3- 12 Line and load connection line reactors for Basic Line Modules

3.7 Line reactors

6SL3000-0CE22-0AA.

6SL3000-0CE24-0AA.

6SL3000-0CE31-0AA.

Power

20 kW

40 kW

100 kW

Line supply connection
1U1, 1V1, 1WA

Load connection
1U2, 1V2, 1W2

Screw terminals
10 mm2 (AWG 8)
1.5 ... 1.8 Nm (15.9 Ibf in)

Screw terminals
35 mm2 (AWG 2)
5... 6 Nm (53.1 Ibf in)

Copper busbars with 8.5 mm
diameter holes

Protective conductor connection

Screw M4
2 Nm (17.7 Ibf in)

Terminal stud M6"
6 Nm (53.1 Ibf in)

Terminal stud M8"
12 Nm (106 Ibf in)

) For ring cable lugs without insulation (Page 710)
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3.7.5.2 Dimension drawings
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Figure 3-35 Dimension drawing of line reactor for Basic Line Module 20 kW, all dimensions in mm and (inches)
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Figure 3-36 Dimension drawing of line reactor for Basic Line Module 40 kW, all dimensions in mm and (inches)
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Figure 3-37 Dimension drawing of line reactor for Basic Line Module 100 kW, all dimensions in mm and (inches)
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3.7.5.3

Table 3- 13  Technical data of line reactors for the Basic Line Modules

Technical data

3.7 Line reactors

Unit 6SL3000-0CE22-0AA. | 6SL3000-0CE24-0AA. | 6SL3000-0CE31-0AA.

Power kW 20 40 100

Rated current Arms 37 74 185

Power loss w 130 270 480

(see power loss tables

(Page 734))

Weight kg 5.2 11.2 21.7
3.7.6 Line reactors for Smart Line Modules

3.7.6.1 Interface description

1U1, 1V1, 1W1, PE

Figure 3-38 Interface overview, line reactors for Smart Line Modules (example: 36 kW)
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3.7 Line reactors

Figure 3-39

Line/load connection

PE PE

1W2 1v2 1U2

Table 3- 14 Line and load connection line reactors for Smart Line Modules

Interface overview, line reactors for Smart Line Modules (example: 55 kW)

6SL3000-0CE15- | 6SL3000-0CE21- | 6SL3000-0CE21- | 6SL3000-0CE23- | 6SL3000-0CE25-
0AA. 0AA. 6AA. 6AA. 5AA.
Power 5 kW 10 kW 16 kW 36 kW 55 kW
Terminal designations
Mains connection L1, L2, L3 L1, L2, L3 1U1, 1V1, 1WA1 1U1, 1V1, 1WA1 1U1, 1V1, 1W1
Load connection L1.2,L2.2,L3.2 |L1.2,L2.2,L3.2 |1U2, 1V2, 1W2 1U2, 1V2, 1W2 1U2, 1vV2, 1W2

Line connection

Load connection

Screw terminals
4 mm2 (AWG 12)

Screw terminals
10 mm2 (AWG 8)

Screw terminals
10 mm2 (AWG 8)

Screw terminals
35 mm?2 (AWG 2)

Screw terminals
70 mm2 (AWG 2/

0.6 ... 0.8 Nm 15...1.8 Nm 1.2...1.5Nm 2.5Nm 0)
(7.1 Ibf in) (15.9 Ibf in) (13.3 Ibfin) (22.1 Ibf in) 8...12Nm
(106 Ibf in)
Protective conductor Screw M4 Screw M4 Terminal studs Terminal studs Terminal studs

connection

2 Nm (17.7 Ibf in)

2 Nm (17.7 Ibf in)

M5")

M6")

m8")

) For ring cable lugs without insulation (Page 710)
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3.7.6.2 Dimension drawings
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Figure 3-40 Dimension drawing of line reactor for Smart Line Modules 5 kW and 10 kW

Table 3- 15 Dimensions of line reactors for Smart Line Modules (5 kW and 10 kW)

Article number B [mm] b [mm] " H [mm] T [mm] t [mm] "
6SL3000- (inch) (inch) (inch) (inch) (inch)
5 kW 0CE-15-0AAX 150 (5.91) 113 (4.53) 175 (6.89) 66.5 (2.62) 49.5 (1.95)
10 kW 0CE-21-0AAX 177 (6.97) 136 (5.35) 196 (7.72) 86 (3.39) 67 (2.64)

1 Lengths b and t correspond to the distance between holes
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3.7 Line reactors
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Figure 3-41 Dimension drawing of line reactor for Smart Line Module 16 kW
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Figure 3-42 Dimension drawing of line reactor for Smart Line Module 36 kW
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3.7 Line reactors

3.7.6.3

Table 3- 16  Technical data of line reactors for the Smart Line Module
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Figure 3-43 Dimension drawing of line reactor for Smart Line Module 55 kW, all dimensions in mm

and (inches)

Technical data

6SL3000- 6SL3000- 6SL3000- 6SL3000- 6SL3000-
0CE15-0AA. 0CE21-0AA. 0CE21-6AA. 0CE23-6AA. 0CE25-5AA.

Power kW |5 10 16 36 55

Rated current Ams | 14 28 35 69 103

Power loss (see power W |62 116 110 170 190

loss tables (Page 734))

Weight kg |3.7 7.5 9.5 17 37

Mounting position Upright vertically or hanging horizontally

100

Booksize Power Units
Manual, 11/2017, 6SL3097-4AC00-1BPO




Line connection and line-side power components

3.8 Active Interface Modules infernal air cooling

3.8 Active Interface Modules internal air cooling

3.8.1 Description

Booksize Power Units

Active Interface Modules are line-side interfaces for the Active Line Modules.

They contain the following functional units:

® Line reactor

® | ow-frequency/switching frequency filters

® Line filter EN 61800-3 Category C3 up to 350 m total motor cable length" (shielded)

® Reduction of the stress on the motor insulation from system-dependent resonance factors

Note

Active Interface Modules may only be operated in conjunction with the associated Active
Line Modules from Siemens.

Data regarding the radio interference voltage categories and maximum total cable lengths
that can be achieved’ see Chapter Combination options, Line Modules with line reactors
and line filters (Page 120).

The Active Interface Module is fitted with a fan. The 24 V supply is essential for operating the
component. Connection of the temperature signaling contact to the Active Line Module is
also required.

) Maximum total cable length = 2 motor cables, line feeder cable from line filter to the Line
Module
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3.8 Active Interface Modules infernal air cooling

3.8.2

102

Safety instructions for Active Interface Modules

AWARNING

Electric shock due to the residual charge of the filter capacitors

Because of the filter 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.

¢ Do not open the protective cover of an AIM 80 kW and AIM 120 kW until 5 minutes have
elapsed.

¢ Always measure the voltage at the line and load connecting terminals before starting
any work.

AWARNING

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

e Connect cable shields and the conductors of power cables that are not used (e.g. brake
conductors) at both ends at the grounded housing potential.

/\WARNING

High leakage currents when the protective conductor in the line feeder cable is interrupted

The drive components conduct a high leakage current via the protective conductor.

Touching conductive parts when the protective conductor is interrupted can result in death

or serious injury.

e Carefully comply with the applicable regulations for dimensioning the protective
conductor (see Chapter "Protective connection and equipotential bonding (Page 714)").

AWARNING

Fire due to overheating resulting from excessively long connecting cables
Excessively long cable lengths can cause components to overheat with the associated risk
of fire and smoke.

e The total cable length between an Active Interface Module and Active Line Module as
well as between an Active Interface Module and Basic Line Filter must not exceed 10 m.

/N\cauTion

Burns due to high surface temperatures

The surface of the components can reach high temperatures during operation. You can get
seriously burnt when touching the surface.

e Do not touch the component.

Booksize Power Units
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Booksize Power Units

Manual, 11/2017, 6SL3097-4AC00-1BPO

3.8 Active Interface Modules infernal air cooling

NOTICE

Damage to the Active Interface Module due to incorrect settings made during
commissioning

The Active Interface Module can be damaged through incorrect settings in the software.
e Do not use any SINAMICS firmware version less than V2.5.

e Operate Active Interface Modules only with the following settings in the commissioning
wizard:
— Set the "Line filter available" option for the Active Line Module.
— Select line filter "AIM 400 V ..kW (6SL3100-0BE..-.AB.)".
With firmware version SINAMICS V2.5, the default setting in STARTER/SCOUT is
"Wideband Line Filter". Switchover parameter p0220 to "AIM" (see SINAMICS
S120/S150 List Manual).

In conjunction with SINAMICS from V2.6 and higher, the appropriate Active Interface
Module is already preset by running the wizard in STARTER.

NOTICE

Damage to the Active Interface Module due to incorrect or missing wiring

The Active Interface Module can be damaged through incorrect wiring or a missing 24 V

supply.

e Before commissioning the Active Interface Module, it is essential to connect the 24 V
DC at connector X124 to supply the fans.

e Connect the temperature signaling contact of the Active Interface Module to the
temperature input of the associated Active Line Module.

NOTICE

Damage caused by overheating as a result of an inadmissible mounting position
When incorrectly mounted, the Active Interface Module can overheat and therefore be
damaged.

e Only operate the Active Interface Module in a vertical position with the line connection at
the bottom.

Note

Functional disturbances as a result of line supply disturbances

The devices have been tested for standard line supplies according to EN 61800-3. For line
supplies with significant disturbances (e.g. total harmonic distortion (THD) > 8 %; very high

percentage of switching peaks in the range > 1 kV), the filter of the line-up can be
overloaded as a result of the additional filter power.

e Decouple the drive line-ups using suitable measures:
— Using a Basic Line Filter
— Use an HFD line reactor with damping resistor instead of an Active Interface Module
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3.8 Active Interface Modules infernal air cooling

3.8.3 Interface description

3.8.3.1 Overview

X121
Signaling contacts
Temperature switch

X124
Electronics power supply

Line connection Load connection

SIEMENS
l 0
Protective conductor connection

M5 /3 Nm

Figure 3-44 Interface overview, Active Interface Module 16 kW

Booksize Power Units
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3.8 Active Interface Modules infernal air cooling

X121
Signaling contacts
Temperature switch

X124
Electronics power supply

Protective conductor
connection
M6 /6 Nm

Line connectio

Load connection

Figure 3-45 Interface overview, Active Interface Module 36 kW
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3.8 Active Interface Modules infernal air cooling

X121

Signaling contacts
Temperature switch

X124
Electronics power supply

2 @
= @
< d :
@) l
P Yyw 0
LT
@
\
SBMENs
l
— |
u
Line connection ———— @ Protective conductor connection

M6 /6 Nm

Load connection

Figure 3-46 Interface overview, Active Interface Module 55 kW
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Line connection

Figure 3-47

3.8.3.2

/ SINAMICS

i
B
B

7

]

Load connection

Line/load connection

3.8 Active Interface Modules infernal air cooling

Interface overview, Active Interface Module 80 kW and 120 kW

Table 3- 17 Line and load connection Active Interface Module

X121

T x124

Signaling contacts
Temperature switch

Electronics power supply

Protective conductor connection

M8 /13 Nm

6SL3100-0BE21-
6AB.

6SL3100-0BE23-
6AB.

6SL3100-0BE25-
5AB.

6SL3100-0BE28-
OAB.

6SL3100-0BE31-
2AB.

Power

16 kW

36 kW

55 kW

80 kW

120 kW

Line connection

Screw terminal

Screw terminal

Screw terminal

Threaded bolt M8,

L1, L2, L3 16 mm? (AWG 6), |50 mm? (AWG 1), |50 mm? (AWG 1), |cross-section 120 /2 x 50 mm?
Load connection | 1.7 Nm wire end ferrule, | wire end ferrule, | (AWG 4/0/2 x AWG 1),

U2, v2, w2 (15.0 Ibf in) 6 Nm (53.1 Ibfin) |6 Nm (53.1 Ibfin) |13 Nm (AWG 115)"
Screwdrivers 1.0x4 1.2x6.5 1.2x8 -

) For ring cable lugs without insulation (Page 710)

Booksize Power Units
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3.8 Active Interface Modules infernal air cooling

Note

Maintaining touch protection for Active Interface Modules 36 kW

The connection terminals of the 36 kW Active Interface Module are only certain to have
touch protection IPXXB according to IEC 60529, if cables with a minimum cross-section of
25 mm? (AWG 4) and insulated end sleeves are used.

3.8.3.3 X121 temperature sensor and fan control

Table 3- 18  Plug-in screw terminal X121

Terminal Designation Technical data
1 +Temp Output temperature switch
Must be connected to interface X21 of the Active Line
1 Module.
2 -Temp Temperature switch output
3 3 +24 V power supply for digital | Current carrying capacity: 500 mA
4 inputs
4 Disable Fan The fan can be disabled. The fan may be disabled only
while the Active Line Module is disabled.

Type: Screw terminal 1 (Page 708)

Note

If terminal X121.4 is not connected (or connected with low level), the fan will run in the

continuous mode.
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3.8 Active Interface Modules infernal air cooling

3.8.3.4 X124 Electronics power supply

Table 3- 19 X124 Electronics power supply

Terminal Function Technical data
+ Electronics power supply Voltage: 24 VDC (20.4 ... 28.8 V)
] + Electronics power supply Current consumption: max. 1.6 A
’ I M Electronics ground Max. current via jumper in connector:
M Electronics ground 20Aat55°C
=]
Type: Screw terminal 2 (Page 708)

Note

The two "+" and "M" terminals are jumpered in the connector. This ensures the supply
voltage is looped through.

3.84 Connection example
L3 L2 L1 D
PE
Active Interface Active Line Module
Module m 1)
CuU
o o————i
X121 I X21
—| T o1 : 19(=} +Temp
D T2 @—2 ! 2—® ==t - Temp
9 3 ' 3
Q= ! =O(=t
ﬂ 04| Fanoff 4=}
il
: | +
@ N -[ glj I\-:I— ext.
* - av Ut V1 wi
. o 0 O
W2 V2 Y2 | ;r

1 D
J X124 1 J PEFO7

1) Digital output (DO), controlled by the Control Unit

Figure 3-48 Connection example: Active Interface Module
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3.8.5 Dimension drawings
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Figure 3-49 Dimension drawing of Active Interface Module 16 kW, all dimensions in mm and (inches)
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3.8 Active Interface Modules infernal air cooling
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Figure 3-50 Dimension drawing of Active Interface Module 36 kW, all dimensions in mm and (inches)
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Figure 3-51 Dimension drawing of Active Interface Module 55 kW, all dimensions in mm and (inches)
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Figure 3-52 Dimension drawing of Active Interface Module 80 kW and 120 kW, all dimensions in mm and (inches)

Booksize Power Units

Manual, 11/2017, 6SL3097-4AC00-1BPO



Line connection and line-side power components

3.8 Active Interface Modules infernal air cooling

3.8.6 Installation

The Active Interface Modules are designed for installation in the control cabinet. The Active
Interface Modules should if possible be mounted directly next to the Active Line Module.

@— :

@ M6 screw (no hexagon-head screw)

® Mounting panel
Figure 3-53 Installation of 16 kW Active Interface Module
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3.8 Active Interface Modules infernal air cooling

@D M6 screw (no hexagon-head screw)
® Mounting panel

Figure 3-54 Installation of 36 kW Active Interface Module

Booksize Power Units
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3.8 Active Interface Modules infernal air cooling

©) Mounting panel
@ Washer
® M6 screw (no hexagon-head screw)

Figure 3-55 Installation of 55 kW Active Interface Module
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3.8 Active Interface Modules infernal air cooling

©) Mounting panel
®  Washer

® M6 screw (no hexagon-head screw)

Figure 3-56 Installation of 80 kW or 120 kW Active Interface Module

Tightening torque for all screws: 6 Nm (53.1 Ibf in)

Table 3- 20 Protective conductor connection

Active Interface Module

16 kW Threaded hole M5/ 3 Nm (26.6 Ibf in)
36 / 55 kW Threaded hole M6 / 6 Nm (53.1 Ibf in)
80/ 120 kW Threaded hole M8 /13 Nm (115 Ibf in)

Booksize Power Units
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3.8 Active Interface Modules infernal air cooling

3.8.7 Operation on an isolated-neutral system (IT system)

IT line system

In IT systems, all live parts are isolated from ground, or one point is connected to ground
through an impedance. Housings of loads in the electrical plant or system are either
individually grounded, jointly grounded or are all connected to the system ground.

Only Line Modules without a line filter are to be operated on this system type. The emitted
interference can exceed the limit values of category C3. The Active Interface Module must
be set for operation on an IT line system.

Operating an Active Interface Module on an isolated-neutral line supply (IT line supply)

Note

When an Active Interface Module is operated on an isolated-neutral line supply (IT system),
the connecting screw for the interference suppression capacitor (Page 119) in the Active
Interface Module must be removed. It is located on the lower side of the component.

If it is not removed, then the insulation monitor will respond.

Removing the connecting screw to the interference-suppression capacitor eliminates the
effect of the filter with respect to ground. The symmetrical filter branch and the clock
frequency filter remain effective.

3.8.8 Operation on networks with asymmetrical grounding

TN or TT systems with asymmetrical grounding are not grounded at the neutral point, but
rather at another reference point, for example at the line conductor.

For operation in such networks, the connecting screw to the interference suppression
capacitor (Page 119) must be removed.

The symmetrical filter branch and the clock frequency filter remain effective.

NOTICE

Damage to equipment if operation is carried out on asymmetrically grounded networks
without the connecting screw removed

With asymmetrical grounding, the interference suppression capacitors are subjected to
voltage overload if the connecting screw has not been removed.

¢ Remove the connecting screw to the interference suppression capacitor before
commissioning.

Booksize Power Units
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3.8 Active Interface Modules infernal air cooling

3.8.9 Removing the connecting screw for the interference suppression capacitor

AWARNING

SCrew.

Electric shock when the connecting screw is removed

Because of the capacitors, a hazardous voltage is present at the connecting screw 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 5 min. after the supply has been switched off before removing the connecting

AIM 16/36: Connecting AIM 55/80/120: Connecting screw on the
screw on the top side bottom side

Connecting screw for the interference sup-
pression capacitor (M5x55)

Remove the connecting screw to the interference suppression capacitor

using a Tx25 screwdriver.

Note
Insert the connecting screw to the interference

suppression capacitor

For operation in other networks, the connecting screw must be reinserted and fixed with a

tightening torque of 1.8 Nm (15.9 Ibf in).

Booksize Power Units
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3.9 Combination options, Line Modules with line reactors and line filters

3.8.10 Technical data
Table 3-21 Technical data

Active Interface Module 6SL3100- | 0BE21-6AB. | 0BE23-6AB. | 0BE25-5AB. | 0BE28-0AB. | 0BE31-2AB.

16 kW 36 kW 55 kW 80 kW 120 kW

Prmax kW 35 70 110 131 175
Irated A 26 58 88 128 192

Imax A 59 117 176 218 292
Current requirement of the A 0.25 0.6 0.6 1.2 1.2

24 V DC electronics power

supply

Line voltage \% 3-phase 380°V°...°480°VAC £°10%

Line frequency Hz 47 ... 63

Cooling air requirement m3/h 112 160 300 600 600
Power loss" (see power loss w 270 340 380 490 585
tables (Page 734))

Weight kg 13.0 18.5 23.2 31.9 36.6
Connection cross-section mm2 10 35 50 120 120
Protective conductor terminal M5 M6 M6 M8 M8

bolt

1) Referred to Upc iink = 600 V

3.9

Combination options, Line Modules with line reactors and line filters

Table 3- 22 Combination options, Active Line Modules with line filters, line reactors and Active Interface Modules

ALM type combined with: Features that can be achieved
16 | 36 | 55 | 80 | 120 Filter / reactor / DC link Total cable length for radio interference sup- | Can be
kW | kW | kW | KW | KW AIM step pression according to EN 61800-3 operated
BLF | HFD | AIM | UPfactor | cat c2 | cat.C3 | Nocompliance with | onaniT
or rlectlgesd shielded | shielded | limit value category sy(s;t;am
value i i
nm nm shielded | unshield- (C4)
inm ed
in m
U L L L U X 14...1.6 - - 350 560 Yes
o o ] X X 150 150 350 560 No
o o X 14..22 - 350 630 850 Yes"
° ° ° - 350 1000 1500 Yes"
Booksize Power Units
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3.9 Combination options, Line Modules with line reactors and line filters

ALM type combined with: Features that can be achieved
16 | 36 | 55 | 80 | 120 Filter / reactor / DC link Total cable length for radio interference sup- | Can be
kW | kW | KW | KW | kW AIM step pression according to EN 61800-3 operated
BLF | HFD | AIM | UPfactor | cat c2 | cat.C3 | Nocompliance with | onaniT
or rlectlgesd shielded | shielded | limit value category sy(s;t;am
value i i
nm inm shielded | unshield- (C4)
inm ed
in m
° ° X X 350 630 630 850 No
L o ° X X 350 1000 1000 1500 No

1 Remove connecting screw to the interference suppression capacitor

2 The motor insulation strength must be taken into account

Note

Ideally, new systems using Active Line Modules should be designed with Active Interface
Modules as line connection components.

Table 3-23 Combination options, Smart Line Modules with line filters and line reactors

SLM type combined Features that can be achieved
with:
5 10 | 16 | 36 55 Fil- DClink step | Total cable length for radio interference sup- Can be
kW | kW | kW | kW | kW | ter/reactor | up factor or pression according to EN 61800-3 operated
BLF | FE rectified Cat. C2 Cat. C3 No compliance with onanIT
line | ValueB6 | ghigided | shielded limit value category sy(s;t:m
reac- inm inm shielded |unshielded | )
tor inm inm
o o X 1.35 - - 350 560 Yes
° ° ° X - - 630 850 Yes
° J X X 350 350 350 560 No
] ] ] X X 350 630 630 850 No
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3.9 Combination options, Line Modules with line reactors and line filters

Table 3- 24 Combination options, Basic Line Modules with line filters and line reactors

BLM type combined Features that can be achieved
with:
20 40 | 100 | Filter/reactor | DC link step | Total cable length for radio interference suppression Can be
kW | kW | kW up factor or according to EN 61800-3 operated on
BLF | FE rectified Cat. C2 Cat.C3 | No compliance with limit | @nIT sys-
line value B6 shielded shielded value category tem (C4)
reac- in m in m shielded | unshielded
tor inm inm
L L X 1.35 - - 630 850 Yes
° X - 350 1000 1500 Yes"
° ° X X 350 630 630 850 No
° X X 350 630 1000 1500 No

1 Remove connection bracket to the interference suppression capacitor

Booksize Power Units
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3.10 Line connection variants

3.10 Line connection variants
3.10.1 Ways of connecting the line supply
Note

Booksize Power Units

Permissible line supplies

In combination with the drive system, the motors are generally approved for operation on TN
and TT line systems with grounded neutral point and on IT line systems.

A distinction is made between the following line connection versions:

® Line connection components to be directly connected to the line supply

e QOperating line connection components via an autotransformer

e QOperating line connection components via an isolating transformer

/N\WARNING

Electric shock if an isolating transformer is not used

To maintain safe electrical separation, for high voltages, an isolating transformer must be
used.

Install an isolating transformer for voltages > 480 V +10%.

AWARNING

Fire hazard for the motor due to overload of the insulation

There is higher stress on the motor insulation as a result of a ground fault in an IT line
system or a line system with grounded line conductor.

TT line supply systems generally have a grounded line conductor.

A possible result is the failure of the insulation with a risk for personnel as a result of smoke
and fire.

For IT line supplies, use a monitoring device that signals an insulation fault.

Correct the fault as quickly as possible in IT systems so the motor insulation is not
overloaded.

For line supplies with grounded line conductor, use an isolating transformer with

grounded neutral point (on the secondary) between the line supply and the drive
system.
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3.10 Line connection variants

3.10.2 Operating line connection components on the line supply

The SINAMICS S Booksize converter system is rated for direct operation on TN, TT, and IT
line supply systems with a rated voltage of 380 V 3 AC to 480 V 3 AC.

L1

L2 L4 Additional
L3 T loads
PE

Fuses
Line contactor

(optional)

Line filter
(optional)

Line reactor

Line Module

ut v1 w1

o

DCP DCN

b

Fuses

Line contactor
(optional)

Basic Line Filter

Active Interface Module

Active Line Module

Figure 3-57 Direct operation on the line supply
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3.10 Line connection variants

3.10.3 Operation of the line connection components via a transformer

3.10.31 Safety instructions for line connection components

AWARNING

Electric shock or fire due to overcurrent protective equipment that trips too late or not at all

Overcurrent protective equipment that trips too late or not all can cause electric shock or
fire.

¢ In the case of a conductor-conductor or conductor-ground short-circuit, ensure that the
short-circuit current at the point where the converter is connected to the line supply
corresponds as a minimum to the requirements of the protective equipment used.

e lItis not permissible that the short-circuit current exceeds the SCCR or the Icc of the
converter and the disconnecting capacity of the protective equipment.

e You must additionally use a residual-current protective device (RCD) if, for a conductor-
ground short circuit, the required short-circuit current is not reached. Especially for TT
systems, the required short-circuit current cannot be attained.

NOTICE

Destruction or damage to additional loads as a result of undesirable line harmonics

Line harmonics can occur if line filters that differ from those listed in this manual are used.
These can destroy or damage other loads connected to the line supply.

e Only use line filters that are listed in this Manual.

NOTICE

Destruction or damage to additional loads as a result of incorrect connection

When incorrectly connecting the line filter, other loads can be destroyed or damaged.

e Connect additional loads upstream of the SINAMICS line filter (if required, via a
separate line filter).

Note

If, for Line Modules, a transformer is used, this does not replace the external line reactor.
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3.10 Line connection variants

3.10.3.2 Line supply connection conditions for Line Modules

Table 3- 25 Line supply connection conditions for Line Modules

Module Description"
Basic Line Module Operation on line supplies from Sk iine/Pn = 30
Smart Line Module Operation on line supplies from Sk iine/Pn = 70

Active Line Modules with Active Interface Modules | Operation on line supplies from Sk iine/Pn = 302
Active Line Module Operation on line supplies from Sk iine/Pn = 70

1 Skiine = short-circuit power of the line supply; Pn = rated power of the Line Module

2 Applies only for operation in the active mode. For line supplies 3-ph 480 VAC +10%, it must be
checked as to whether the motor systems are suitable for this mode.

If a TN line supply is specified on the secondary side, then a transformer with grounded
neutral point must be used. However, the loop resistance must be small enough to trigger
the fuses as fast as required. Also see Chapter Overcurrent protection using line fuses and
circuit breakers (Page 47).

Note
System fault level at the infeed point
In order to comply with EMC limit values, Category C2 according to EN 61800-3, the system

fault level at the infeed point must be at least a factor 70 higher than the rated power of the
integrated infeed.

Vector group

Any vector group with the neutral point brought out on the secondary side.
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3.10 Line connection variants

3.10.3.3 Dimensioning an isolating transformer / autotransformer for several loads

A SINAMICS Line Module and other loads/machines should be connected via an isolating
transformer / autotransformer (matching transformer) to the line supply. The following
diagram shows the connection using an isolating transformer as an example.

SKvac\ory
L1 L 2
Other loads
L2 L 4
L3
Fuses
1
K transformer |
1
1
Isolating transformer |
1
1
1
L
S
Knetwork Other loads
\ For Line Modules, the conditions listed
Fuses |:| |:| |:| under a) and b) must be fulfilled at this
connection point.
Line contactor
(optional) |§ 5 |
Line filter . *
(optional)
PR
1
Line reactor i |
1
e
U1t vi w1
Line Module
DCP DCN

ol

Figure 3-58 Operation of a Line Module and additional loads via an isolating transformer
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3.10 Line connection variants

An isolating transformer / autotransformer (matching transformer) must be dimensioned for
the total of all loads connected to it. The apparent power required for the Line Modules must
be determined and added as indicated in table "Transformer configuration instructions". If the
transformer is underdimensioned (Sn or Sk), this can lead to increased line voltage dips and
faults in the line supply and in other loads at this connecting point.

If other loads are connected to the secondary side of the matching transformer, the boundary
conditions indicated under a) and b) must be complied with when selecting the matching
transformer.

Sni1, Sn2 = calculated rated power of the transformer resulting from a) and b)

uk = short-circuit voltage of the matching transformer in %
(must be between 1% and 3% for Active Line Modules and Smart Line Modules)

Sk = short-circuit power.

Supplementary condition

Limitation a)

The rated power of the matching transformer Sn1 must as a minimum always be a factor of
1.27 higher than the rated power Pn of the Line Module.

Sn'] 2127 Pn
Example:

The minimum rated power of a matching transformer for a 16 kW Line Modules is 21 kVA.

Limitations b)

In order to avoid faults and disturbances at the other loads that are connected to the
secondary side of the matching transformer, the short-circuit power of the plant connection
(Sk factory) @and that of the matching transformer at the connection point (Skiine) must reach at
least the following values.

Skiine = 70 ¢ Pn (for Active Line Module and Smart Line Module)
Skiine = 30 « Pn (for Basic Line Module)
Special case:

When operating with only one supply at a transformer, the values may be reduced to a factor
0.73.

Skiine 2 0.73 « 70 « Pn, (for Active Line Module and Smart Line Module)
Skiine 2 0.73 « 30 Py, (for Basic Line Module)
For example Skiine for 16 kW Active Line Module: Skiine = 0.82 MVA = 820 kVA

The required rated power of the matching transformer can be calculated with the following
formula.

SK factory [kVA] * SK line [kVA] * uk [%]
Sn2= [kVA]
(SK factory [kVA] - SK line [kVA]) * 100 [%]
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Note:

3.10 Line connection variants

The short-circuit power at the plant connection Sk tactory plays a decisive role in dimensioning
the matching transformer.

From the rated power (Sn1 or Sn2) calculated under a) and b), the higher value must be used
for the matching transformer.

Table 3-26  Engineering information for transformers for Active Line Modules

Rated power Pn

Required rated power of the
isolating transformer / auto-
transformer

Sn (1 27 Pn)

Required short-circuit volt-
age Uk

Minimum system fault level
required

Sk ine (70 d Pn)

16 kW 2 21 kVA <3% > 1.12 MVA
36 kW =46 kVA <3% = 2.52 MVA
55 kW =70 kVA <3 % = 3.85 MVA
80 kW =102 kVA <3 % = 5.6 MVA
120 kW = 153 kVA <3% 2 8.4 MVA

Table 3- 27 Engineering information for transformers for Smart Line Modules

Rated power Pn

Required rated power of the
isolating transformer / auto-
transformer

Sn (1 27 Pn)

Required short-circuit volt-
age Uk

Minimum system fault level
required

Sk ine (70 d Pn)

5 kW = 6.4 kVA <3% > 0.35 MVA
10 kW = 13 kVA <3 % =2 0.7 MVA

16 kKW 2 21 kVA <3% > 1.12 MVA
36 kW =46 kVA <3% > 2.52 MVA
55 kW =70 kVA <3 % > 3.85 MVA

Table 3- 28 Engineering information for transformers for Basic Line Modules

Rated power Pn

Required rated power of the
isolating transformer / auto-
transformer

Sn (1 27 Pn)

Required short-circuit volt-
age Uk

Minimum system fault level
required

Sk line (30 hd Pn)

20 kW = 26 kVA <10% =2 0.6 MVA
40 kW =51 kVA <10% =2 1.2 MVA
100 kW =127 kVA <10% > 3.0 MVA

Booksize Power Units

Note

Ask your local power utility company for the short-circuit power at the plant connection Sk

factory.
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3.10 Line connection variants

Example 1

Example 2:

Example 3:

130

uk matching transformer = 3 %
Sk factory = 50000 kVA
Skiine = 16 kW » 70 » 0.73 = 820 kVA

According to a)
Sn1=1.27 « 16 kW = 21 kVA

According to b)

50000 kVA + 820 kVA * 3 %
S,= =25 kVA
(50000 kVA - 820 kVA ) » 100%

Sn2 > Sn1 = Sn2 is decisive.
The matching transformer requires a rated power S, of 25 kVA for a short-circuit voltage uk
of 3%.

uk matching transformer = 1 %
Sk factory = 50000 kVA
Skiine = 16 kW » 70 » 0.73 = 820 kVA

According to a)
Sn1=1.27 « 16 kW = 21 kVA

According to b)

50000 kVA + 820 kVA+ 1 %
S,= =8.3kVA

(50000 kVA - 820 kVA ) » 100%

Sn1 > Sn2 = Sn1 is decisive.
The matching transformer requires a rated power S, of 21 kVA for a short-circuit voltage uk
of 1%.

If Sk factory is smaller, the transformer must be stronger.

uk matching transformer = 3 %
Sk factory = 3000 kVA
Skiine = 16 kW » 70 » 0.73 = 820 kVA

According to a)
Sn1=1.27 « 16 kW = 21 kVA

According to b)

3000 kVA + 820 kVA * 3 %
S,= =33.9kVA

(3000 kVA - 820 kVA ) » 100%

Sn2 > Sn1 > Sn2 is decisive

The matching transformer requires a rated power S, of 34 kVA for a short-circuit voltage uk
of 3%.
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3.10 Line connection variants

Example 4:
If Sk factory is lower, you can use, alternatively to example 3, a transformer with a lower uk.
uk matching transformer = 1%,
Sk factory = 3000 kVA
Skiine = 16 kW » 70 » 0.73 = 820 kVA
According to a)
Sn1=1.27 « 16 kW = 21 kVA
According to b)
3000 kVA + 820 kVA* 1 %
S,= =11.3kVA
(13000 KVA - 820 KVA ) » 100%
Sn1 > Sn2 = Sn1 is decisive
The matching transformer requires a rated power S, of 21 kVA for a short-circuit voltage uk
of 1%.
Note
Sn2 for the matching transformer can be reduced by reducing uk. In the examples above, the
power drawn from other loads has not been taken into account.
3.10.34 Operating line connection components via an autotransformer

Booksize Power Units

An autotransformer can be used to step up or step down the voltage in the range up to 3-ph.
480 VAC +10%.

Applications:
® The motor insulation must be protected from excessive voltages.

e The Active Line Module must supply a regulated DC link voltage. This is possible with a
rated voltage of 380 V to 415 V.
In conjunction with motors that may be operated with a DC link voltage of up to 660 V,
and a line voltage > 415 V, a controlled DC link voltage is required.
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3.10 Line connection variants

3.10.3.5

132

L1

L2 Additional
L3 loads
PE
F Fuses
wes [[] [ [l
i— r—-——T1-T19
1
' I
| 1
Autotransformer | Autotransformer
| 1
- I
| 1
L |
Fuses Fuses
Line contactor Line contactor
(optional) (optional)
Line filter e Basic Line Filter
(optional)
i CITtT—®
1
Line reactor 1 | Active Interface Module
| 1
T o

Line Module % Active Line Module

Figure 3-59 Operation of a Line Module via an autotransformer

Operating line connection components via an isolating transformer

An isolating transformer converts the line supply type of the plant or system (e.g. IT system)
to a TN system. Additional voltage adaptation to the permissible voltage tolerance range is
possible.

An isolating transformer must be used in the following cases:

e The insulation of the Motor Module and/or the motor is not suitable for the voltages that
occur.

e There is no compatibility with an existing residual-current protective device.

® The installation altitude is greater than 2000 m above sea level, and no TN or TT line
system with grounded neutral point is used.

e Aline filter should be used in a line supply system that is not a TN line supply system with
grounded neutral conductor.

Booksize Power Units
Manual, 11/2017, 6SL3097-4AC00-1BPO



Line connection and line-side power components

3.10 Line connection variants

An isolating transformer must have the following properties:

® On the secondary side, the transformer must have a star connection.

e The neutral point must be brought out.

Recommended vector group: Dyn5 or Yyn0

The neutral point must be grounded and connected to the protective conductor connections
of the line filter, line reactor or AIM and Line Module (infeed).

Comment: If the neutral point is not brought out and/or not connected, then all of the
restrictions of an IT line system apply.

L1

L2
L3
PE

L 2 Additional
loads

Fuses

Isolating transformer

Fuses

Line contactor
(optional)

Line filter
(optional)

Line reactor

Line Module

Fuses

Isolating transformer

Fuses

Line contactor
(optional)

Basic Line Filter

R

(optional)
PR
1
i % | Active Interface Module
I
ek
ut v1 w1
Active Line Module
DCP DCN

ol

Figure 3-60 Operation of a Line Module via an isolating transformer
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3.10 Line connection variants
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Line Modules Booksize 4

4.1 Safety instructions for Line Modules Booksize

> B> b P

Booksize Power Units

AWARNING

Electric shock due to a high DC-link voltage

As long as the Line Module is connected to the line supply, the DC link is charged with a
high voltage. A hazardous voltage can be present independent of the status of the LED
"DC LINK" Contact with live parts and components can result in death or severe injury.

e Isolate the Line Module from the line supply during installation or maintenance work,
e.g. via the line contactor or main switch.

e Observe the warning information on the component.

AWARNING

Electric shock due to the residual charge of the DC-link capacitors

Because of the DC link 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 Do not open the protective cover of the DC link until 5 minutes have elapsed.

e Measure the voltage before starting work on the DCP and DCN DC link terminals.

/\WARNING

Electric shock when the protective cover of the DC link is open

Contact with live parts can result in death or serious injury.
e Only operate the components with closed protective cover.

AWARNING

Electric shock or fire due to overcurrent protective equipment that trips too late

Overcurrent protective equipment that trips too late or not all can cause electric shock or
fire.

e To protect personnel and for fire protection purposes, at the infeed point, the short-

circuit rating and loop impedance must match the specifications in the documentation so
that the installed overcurrent protection devices trip within the specified time.
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4.1 Safety instructions for Line Modules Booksize

/N\WARNING

High leakage currents when the protective conductor in the line feeder cable is interrupted

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

e Carefully comply with the applicable regulations for dimensioning the protective
conductor (see Chapter "Protective connection and equipotential bonding (Page 714)").

AWARNING

Electric shock due to improper DC link connection

Incorrect connections can cause overheating and so fire and smoke development. There is
also a risk of an electric shock. This can result in serious injury or death.

¢ Only use adapters (DC link adapters and DC link rectifier adapters) released by
Siemens for the connection to the DC link.

/N\WARNING

Electric shock due to incorrectly installed DC link bridges

Incorrectly installed DC link bridges at the left-hand end of the drive line-up can cause an
electric shock.

e For all 50 mm wide modules” (exception: Smart Line Module?), remove the DC link
bridge, including the screws. Do not tighten the screws without the DC link bridges.

e For all components that are 75 mm wide or wider, the DC link bridges may neither be
swung over to the left nor removed?3).

1) For 50 mm wide modules, the DC link bridge cannot be swung inwards.
2) Smart Line Modules do not have a DC link bridge.
3) The DC link bridge guarantees the mechanical stability of the DC link busbars.

/N\WARNING

Electric shock due to missing DC-link side covers

Live parts are exposed if the DC link side covers are not fitted. Contact with these live parts
could cause an electric shock.

e Mount the side covers on the first and last component in the drive line-up.
e Order any missing side covers (Article number: 6SL3162-5AA00-0AA0).
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Booksize Power Units

4.1 Safety instructions for Line Modules Booksize

/N\WARNING

Fire due to overheating when the required cable cross-sections of power cables is fallen
below

Power cables with excessively low cross-sections can cause them to overheat. This can
result in severe injury or death due to fire and smoke.

e Only use power cables with sufficiently large cross-sections. Take into account the
routing type, ambient temperature and cable length.

AWARNING

Fire due to overheating when the total length of the power cables is exceeded

Overheating can result when the total length of the power cables is exceeded. This can
result in severe injury or death due to fire and smoke.

e Ensure that the total length of all power cables (motor supply cables and DC link cables)
does not exceed the values specified in Section Combination options, Line Modules with
line reactors and line filters (Page 120).

NOTICE

Damage through use of incorrect DRIVE-CLiQ cables
Damage or malfunctions can occur on the devices or system when DRIVE-CLIiQ cables are
used that are either incorrect or have not been approved for this purpose.

¢ Only use suitable DRIVE-CLIiQ cables that have been approved by Siemens for the
particular application.

Note

Operation on line supplies where energy recovery is not possible

In line supply systems without energy recovery capability (e.g. a diesel generator), device
faults can occur as the braking energy cannot be dissipated.

o Deactivate the energy recovery function of the Active Line Modules and Smart Line
Modules using parameter p3533.

e The braking energy must then be dissipated via an additional Braking Module with
braking resistor in the drive line-up.

Exception: For 5 kW and 10 kW Smart Line Modules, you must deactivate the energy

recovery function as follows:

e Jumper between terminals X22.1 and X22.2

e Ground at X22.4
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4.1 Safety instructions for Line Modules Booksize

Note
Malfunctions due to polluted DRIVE-CLIQ interfaces

Malfunctions can occur in the system through the use of polluted DRIVE-CLIQ interfaces.
e Cover unused DRIVE-CLIQ interfaces with the supplied blanking covers.

Special features for Line Modules with external air cooling

138

Note
Component failure due to the pollution of external heat sinks

For components with external air cooling, the fan and the heat sinks can accumulate a lot of
pollution. If the cooling air requirement is not provided by the filtered fan, the components
cannot output their specified power. This can cause the temperature monitoring function in
the components to respond.

e Check the fans and heat sinks for pollution at regular intervals and clean them when
necessary.

Note

Checking the seal

e After installation, check the seal on the rear of the device to ensure that it is tight.
e If required, use additional sealing.

Note
Using an installation frame
e Only use an installation frame when the cabinet has an unpainted metal surface.
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4.2 Frequency with which the DC link is precharged

4.2 Frequency with which the DC link is precharged

The frequency with which the DC link capacitance is precharged via the Line Module is
determined using the following formula:

Max. permissible DC link capacitance

Number of pre-charging operations Line Module in uF

within 8 minutes -

>DC link capacitance of the
configured drive line-up in pF

The DC link capacitances of the individual components can be taken from the relevant
technical data.

4.3 Active Line Modules with internal air cooling

4.3.1 Description

Booksize Power Units

Active Line Modules generate a constant, regulated DC voltage in the DC link from the 3-
phase line supply voltage that supplies the connected Motor Modules with power.

This ensures that they are not influenced by line voltage fluctuations.

When motors brake, Active Line Modules feed energy back into the line supply. The
regenerative feedback capability of the modules can be deactivated by parameterization.

The DC link starts precharging as soon as the line voltage is applied and is independent of
its phase sequence direction. Load can be applied to the DC link after the module has been
enabled.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

Active Line Modules can be directly connected to TN, IT and TT systems. The Line Modules
have an integrated overvoltage protection function.

Manual, 11/2017, 6SL3097-4AC00-1BPO 139



Line Modules Booksize
4.3 Active Line Modules with internal air cooling

4.3.2 Interface description
4.3.2.1 Overview
1
X21 g
Terminal 4
X200-X202
DRIVE-CLQ ~— ——— X202
L
X200
X24 .
24 V terminal adapter
Protective cover
release » (9] A Electronics power suppl
% 3 K AA y P pply
/ 1x55 % h D\
Xoo | 2 i) ) ™= DClink busbars
. ﬁ
Protective cover | 0
Emy
I—
LEDs 'l]:;:]
®
3 6
0
Protective X1
conductor Line connection
connection
M5 /3 Nm
Shield connection plate
Figure 4-1 Interface overview, Active Line Module with internal air cooling (example: 16 kW)
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4.3 Active Line Modules with internal air cooling

4.3.2.2 X1 line connection
Table 4- 1 X1: Line connection for Active Line Modules 16 kW
Terminal Technical data
U1 V1 m U1 Type: Screw terminal 6 (Page 708)
SASAES, =
W1

O°®

Protective conductor
connection

Threaded hole M5 / 3 Nm (26.6 Ibf in)?

" For ring cable lugs without insulation (Page 710)

Table 4-2  X1: Line supply connection for Active Line Modules 36 kW to 120 kW
Terminal Technical data
U1 Supply voltage:
— — 1 v 380 ... 480 V 3 AC, 50/60 Hz
W1 36 kW: Threaded bolt M6 / 6 Nm (53.1 Ibf in)"

55 kW, 80 kW and 120 kW: Threaded bolt M8 / 13 Nm
(115 Ibf in)"

Protective conductor
connection

36 kW and 55 kW: Threaded hole M6 / 6 Nm (53.1 Ibf in)"

80 kW and 120 kW: Threaded hole M8 / 13 Nm (115 Ibf in)"

) For ring cable lugs without insulation (Page 710)

Booksize Power Units
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4.3 Active Line Modules with internal air cooling

43.2.3 X12 fan connection

Active Line Modules 80 kW and 120 kW are equipped with an interface for connecting the
sub-chassis fan. The interface is located on the underside of the Line Module.

Table 4- 3 X12 fan connection

Terminal Function Technical data
1 Fan connection + Voltage 48 V DC for the supplied fan
2 Fan connection -

4.3.2.4 X21 EP terminals

Table 4-4  X21 EP terminal / temperature sensor

Terminal Designation Technical data

1 + Temp Temperature sensors™: KTY84-1C1302 / PT10002 /

2 - Temp PTC2 / bimetallic switch with NC contact
1 If an Active Interface Module is used, the temperature
2 input must be connected to the Active Interface Module
3 sensor (bimetallic switch with NC contact).
4 3 EP +24 V (pulse enable) Voltage: 24 V DC (20.4 ... 28.8 V)

4 EP M (Enable Pulses) Current consumption, typical: 4 mA at 24 V

Isolated input

Type: Screw terminal 1 (Page 70

8)

1) The temperature sensor type and the temperature output can be selected by parameter (see the SINAMICS

S120/S150 List Manual).

2 Temperatures are detected but not evaluated in the Active Line Module.

Terminals X21.1 and X21.2

When using an Active Interface Module, its temperature output must be connected at
terminals X21.1 and X21.2.

Terminals X21.3 and X21.4

For operation, the 24 V DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

142
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4.3 Active Line Modules with internal air cooling

/N\WARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Use temperature sensors that comply with the specifications relating to protective
separation.

o If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

43.2.5 X24 24 V terminal adapter

Table 4- 5 X24: 24\ terminal adapter

Terminal Designation Technical data
Y v + 24V power supply | 24 V DC supply voltage
M Ground Electronics ground

oMY,

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.

43.26 X200-X202 DRIVE-CLIQ interfaces

Table 4- 6 X200-X202: DRIVE-CLIQ interfaces

PIN Signal name Technical data

1 TXP Transmit data +

2 TXN Transmit data -

3 RXP Receive data +

4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -

7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) 24V power supply
B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.
Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AAQ
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4.3 Active Line Modules with internal air cooling

4.3.3 Connection example
L1 1L ext
L2 1L 24V
L3 1L
PE - PE . MLy
Line isolati ~ T *
ine isolating hd
device A\ SV \_ 1 v )
| >N< Q0
] X200 X201 X202
T tl ol | b T~ [ ]
- 3 -
| IEIRE:
[ 2] |8
[ gl 9 |e .
- -
| OS] 1997w
| X2 > z =% DCP
______ [ 4
B —|loC—+Tem S22 %pen
p DCN
Fuses |:| [:| [] " o il L | | | ofBEN.
< S9C—EP +24 V
ASC—EPM
602
Line contactor Active Line
(optional) f————— N A\- -1 Module
3)
2) 4
Line filter | > |
optional
(op ) p - Jf—
| 15 A O READY
) Yo pe LNk
L3L2L1
X121
S Utviw1
T2
Active 35 000 (AN
Interface I
Module ] T ¢ PEi?EC
o+ |
+ |
(] [ | M I |
lol= | |
°o 0 o e X124 | |
W2vZ U2 PE | |
f e - 1 |
|
|
e eSS !
" Leading opening contact t >10 ms
2 DI/DO, controlled by the Control Unit.
3 No additional load permitted downstream of the line contactor!
4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.
% Contact established through the rear mounting panel or shield rails in accordance with the EMC Directive.
Figure 4-2 Example connection of Active Line Module
Note
If you are using a VSM10 Voltage Sensing Module, the leading opening contact can be
omitted.
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4.3 Active Line Modules with internal air cooling

4.3.4 Meaning of LEDs
Table 4-7 Meaning of the LEDs on the Active Line Module
Status Description, cause Remedy
RDY DC LINK
off off The electronics power supply is missing or outside the |-
permissible tolerance range.
Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is established.
Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is established.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-
CLiQ communication is established. age.
The DC link voltage is outside the permissible tolerance
range.
Orange Orange DRIVE-CLiQ communication is being established. -
Red -1 This component has at least one fault. Resolve and acknowledge
the fault.
Green/ -1 Firmware is being downloaded. -
red (0.5 Hz)
Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.
(2 Hz) waits for POWER ON.
Green/orange | --" Component recognition via LED is activated?. -
or Note:
red/orange Both options depend on the LED status when compo-
nent recognition is activated.

" Irrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual
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4.3.5 Dimension drawings
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Figure 4-3  Dimension drawing of 16 kW Active Line Module with internal air cooling, all dimensions in mm and (inches)

Note

The shield connecting plate is supplied as standard with a 100 mm Line Module.
For more information, see Chapter Shield connecting plates for power supply and motor
cables (Page 569).

Booksize Power Units
146 Manual, 11/2017, 6SL3097-4AC00-1BPO



Line Modules Booksize

4.3 Active Line Modules with internal air cooling

E'] e H |
= [
LUz
== |
|
L =
{_E °IL = |: :\ r_&B
168 (6.61)
25 (0.98) b
r 1|
i : Ll B ]
AL
M :
: S o
: o r
@ q
(=)
| — T g )
= gl e
3| 8 it 2
]
e q
—
e = th
’ th th
—C—rT '
il | I L1y A
- e © o
J L L] " H—> ]
| 270 (10.62) o
Figure 4-4  Dimension drawing of 36 kW and 55 kW Active Line Modules with internal air cooling (example, 36 kW), all
dimensions in mm and (inches)
Table 4- 8 Dimensions of 36 kW and 55 kW Active Line Modules with internal air cooling
Active Line Module | Article No. W [mm] (inch) b [mm] (inch) ¢ [mm] (inch) h [mm] (inch)
36 kW 6SL3130-7TE23-6AA. | 150 (5.91) 100 (3.94) 75 (2.95) 105 (4.13)
55 kW 6SL3130-7TE25-5AA. | 200 (7.87) 150 (5.91) 100 (3.94) 105 (4.13)
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Figure 4-5  Dimension drawing of 80 kW and 120 kW Active Line Modules with internal air cooling, all dimensions in mm
and (inches)

Table 4- 9 Dimensions of 80 kW and 120 kW Active Line Modules with internal air cooling

Active Line Module Article No. W [mm] (inch) b [mm] (inch) h [mm] (inch)
80 kW 6SL3130-7TE28-0AA. 300 (11.81) 250 (9.84) 105 (4.13)
120 kW 6SL3130-7TE31-2AA. 300 (11.81) 250 (9.84) 105 (4.13)
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Figure 4-6  Dimension drawing of fan for 80 kW and 120 kW Active Line Modules with internal air cooling, all dimensions
in mm and (inches)

Note

The fans for the 80 kW and 120 kW Active Line Modules are included in the scope of

delivery.
Booksize Power Units
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4.3.6 Installation

Active Line Modules are designed for installation in the control cabinet. They are fixed to the
control cabinet panel or a mounting panel using M6 screws.

@ Control cabinet panel/mounting panel
®  Washer
® M6 screw

Figure 4-7  Mounting an Active Line Module with internal air cooling (example: 36 kW)

Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 6 Nm (53.1 Ibf in)
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4.3 Active Line Modules with internal air cooling

Installing the sub-chassis fan

i)

Figure 4-8  Mounting the fan for Active Line Modules 80 kW and 120 kW

@ Fix the fan with M6 screws; tightening torque: 6 Nm (53.1 Ibf in).
(@ Connect the fan power supply.
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4.3.7

Technical data

Table 4- 10  Technical data for Active Line Modules with internal air cooling, part 1

Internal air cooling 6SL3130- | 7TE21-6AA. TTE23-6AA. TTE25-5AA. TTE25-5AA3 +
Active Interface
Module

Rated power kW 16 36 55 55
Infeed"

Rated power S1 duty kW (Pn) 16 36 55 55
Infeed power S6 duty (40 %) kW (Pss) 21 47 71 71

Peak infeed power KW (Pmax) 35 70 91 110
Regenerative feedback

Continuous regenerative power kW 16 36 55 55

Peak regenerative power kW 35 70 91 110
Supply voltages

Line voltage Vacrms 3 AC 380...480 £ 10 % (-15 % < 1 min)

Line frequency Hz 47 ... 63

Electronics power supply Vbc 24 (204 ... 28.8)

DC-link voltage Vbc 510 ... 720

Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 3602 %

Input currents

Rated input current:

for AC 400 V Aac 25 55 84 84

input current:

for AC 380 V/AC 480 V Anc 26/21 58 /46 88/70 88/70

for AC 400 V; S6 duty (40 %) Anc 32 71 108 108

for AC 400 V; peak current Anac 54 107 139 168

DC link currents

Rated DC link current:

at 600 V DC Abc 27 60 92 92

at510 v DC/720V DC Abc 271222 60 /50 92/76.4 92/76.4
DC-link current:

for 600 V DC; S6 duty (40 %) Abc 35 79 121 121

for 600 V DC; peak current Abpc 59 117 152 176
Current carrying capacity

DC link busbars Abc 100 200 200 200
Reinforced DC link busbars Abc 150 -- -- --

24 V DC busbars Abc 20 20 20 20
Electronics current consumption

at24 VvV DC Abc 0.95 1.5 1.9 1.9
Total power loss w 282.8 666 945.6 945.6
(including electronics losses, see

Power loss tables (Page 734))

DC link capacitance

Active Line Module pF 705 1410 1880 1880
Drive line-up, max. pF 20000 20000 20000 20000
Power factor cos @ 1 1 1 1
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Internal air cooling 6SL3130- | 7TE21-6AA. TTE23-6AA. TTE25-5AA. 7TE25-5AA3 +
Active Interface
Module

Rated power kw 16 36 55 55

Circuit breaker See Chapter Overcurrent protection using fuses and circuit breakers

(IEC 60947 and UL) (Page 47)

Max. total cable length?® See Chapter Combination options, Line Modules with line reactors

and line filters (Page 120)

Sound pressure level dB(A) <60 | <65 | <60 <60

Cooling method (internal air cooling) Internal fan

Cooling air requirement m3/h 56 112 160 160

Max. permissible heat sink tempera- | °C 85 90 83 83

ture

Ventilation clearances

above/below mm =80

Rated voltage for rated data 3 AC 380 V
Weight kg 7 10.7 16 17

1 The specified power ratings apply to the line voltage range from 380 V to 480 V.

2) Default for 400 V line systems; undervoltage trip threshold is adjusted to the parameterized rated voltage

3 Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module

Table 4- 11 Technical data for Active Line Modules with internal air cooling, part 2
Internal air cooling 6SL3130- | 7TE28-0AA. TTE31-2AA.
Rated power kW 80 120
Infeed"
Rated power S1 duty kW (Pn) 80 120
Infeed power S6 duty (40 %) kW (Pss) 106 145
Peak infeed power KW (Pmax) 131 175
Regenerative feedback
Continuous regenerative power kW 80 120
Peak regenerative power kW 131 175
Supply voltages
Line voltage VAcrms 3 AC 380 ...480 10 % (-15 % < 1 min)
Line frequency Hz 47 ... 63
Electronics power supply Vbc 24 (204 ... 28.8)
DC-link voltage Vbc 510... 720
Overvoltage trip Vbc 8202 %
Undervoltage trip? Vbc 3602 %
Input currents
Rated input current:
for AC 400 V Anc 122 182
input current:
for AC 380 V/AC 480 V Anc 128 /102 192 /152
for AC 400 V; S6 duty (40 %) Anc 161 220
for AC 400 V; peak current Anc 200 267
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Internal air cooling 6SL3130- | 7TE28-0AA. 7TE31-2AA.
Rated power kW 80 120
DC link currents
Rated DC link current:
at 600 V DC Anc 134 200
at510 vV DC/ 720V DC Aoc 134 /111 200/ 167
DC-link current:
for 600 V DC; S6 duty (40 %) Anc 176 244
for 600 V DC; peak current Abc 218 292
Current carrying capacity
DC link busbars Anc 200 200
24 V busbars Aoc 20 20
Electronics current consumption
at24 vV DC Aoc 1.4 1.8
Total power loss w 1383.6 2243.2
(including electronics losses, see
Power loss tables (Page 734))
DC link capacitance
Active Line Module uF 2820 3995
Drive line-up, max. uF 20000 20000
Power factor cos @ 1 1
Circuit breaker See Chapter Overcurrent protection using fuses and circuit breakers
(IEC 60947 and UL) (Page 47)
Max. total cable length?) See Chapter Combination options, Line Modules with line reactors
and line filters (Page 120)

Sound pressure level dB(A) <73 | <73
Cooling method (internal air cooling) Mounted fan
Cooling air requirement m3/h 520 520
Max. permissible heat sink tempera- | °C 70 75
ture
Ventilation clearances
above/below mm 280
in front of the mounted fan mm =50

Rated voltage for rated data 3 AC 380 V
Weight kg 23 23

1) The specified power ratings apply to the line voltage range from 380 V to 480 V.

2) Default for 400 V line systems; undervoltage trip threshold is adjusted to the parameterized rated voltage

3 Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module
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4.3.71 Characteristics

Rated duty cycles for Active Line Modules
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Figure 4-9  Rated duty cycles for Active Line Modules (exception: not applicable for 55 kW Active
Line Module with Active Interface Module)
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Rated duty cycles for Active Line Modules with Active Interface Modules
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Figure 4-10 Load cycles for 55 kW Active Line Modules with Active Interface Module
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Figure 4-11
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Peak load cycle with initial load for 55 kW Active Line Modules with Active Interface

Module

Booksize Power Units

Manual, 11/2017, 6SL3097-4AC00-1BPO



Line Modules Booksize

4.4 Active Line Modules with external air cooling

4.4 Active Line Modules with external air cooling

441 Description

Booksize Power Units

Active Line Modules with external air cooling connect Motor Modules with the line supply.
Active Line Modules provide a constant DC link voltage for the Motor Modules

This ensures that they are not influenced by line voltage fluctuations.

When motors brake, Active Line Modules feed energy back into the line supply. The
regenerative feedback capability of the modules can be deactivated by parameterization.

The DC link starts precharging as soon as the line voltage is applied and is independent of
its phase sequence direction. Load can be applied to the DC link after the module has been
enabled.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

Active Line Modules can be directly connected to TN, IT and TT systems. The Line Modules
have an integrated overvoltage protection function.

External air cooling uses the "through-hole" method. The power unit and its heat sink can be
inserted in a rectangular knockout at the rear of the control cabinet and mounted with a seal.
Heat sink and the fan (included in the scope of supply) protrude beyond the rear of the
control cabinet and the heat is dissipated outside the control cabinet or in a separate air
duct.
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4.4.2 Interface description

4421 Overview

X21
Terminal
X200-X202
DRIVE-CLIQ
— Heat sink
X24

24 V terminal adapter

Rel
Protective cover

A
/1x5,5

Protective cover

Electronics power supply

I+ 1= DC link busbars

LEDs 'l:"n;:l

Protective conductor connection
M5 /3 Nm

Line connection

Shield connection plate

Figure 4-12 Interface overview, Active Line Module with external air cooling (example: 16 kW)
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4422

X1 line connection

4.4 Active Line Modules with external air cooling

Table 4- 12 X1: Line connection for Active Line Modules 16 kW

Terminal Technical data

U1 Type: Screw terminal 6 (Page 708
Uuivi|w ype: Sorew terminal © (Page 706)
SASAES, -

W1

O°®

Protective conductor
connection

Threaded hole M5 / 3 Nm (26.6 Ibf in)?

" For ring cable lugs without insulation (Page 710)

Table 4- 13 X1: Line supply connection for Active Line Modules 36 kW to 120 kW

Terminal Technical data
U1 Supply voltage:
— — 1 v 380 ... 480 V 3 AC, 50/60 Hz
W1 36 kW: Threaded bolt M6 / 6 Nm (53.1 Ibf in)"

55 kW, 80 kW and 120 kW: Threaded bolt M8 / 13 Nm
(115 Ibf in)"

Protective conductor
connection

36 kW and 55 kW: Threaded hole M6 / 6 Nm (53.1 Ibf in)"

80 kW and 120 kW: Threaded hole M8 / 13 Nm (115 Ibf in)"

) For ring cable lugs without insulation (Page 710)
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4423 X12 fan connection

Active Line Modules 80 kW and 120 kW are equipped with an interface for connecting the
sub-chassis fan. The interface is located on the underside of the Line Module.

Table 4- 14  X12 fan connection

Terminal Function Technical data
1 Fan connection + Voltage 48 V DC for the supplied fan
2 Fan connection -

4424 X21 EP terminals

Table 4- 15 X21 EP terminal / temperature sensor

Terminal Designation Technical data

1 + Temp Temperature sensors™: KTY84-1C1302 / PT10002 /

2 - Temp PTC2 / bimetallic switch with NC contact
1 If an Active Interface Module is used, the temperature
2 input must be connected to the Active Interface Module
3 sensor (bimetallic switch with NC contact).
4 3 EP +24 V (pulse enable) Voltage: 24 V DC (20.4 ... 28.8 V)

4 EP M (Enable Pulses) Current consumption, typical: 4 mA at 24 V

Isolated input

Type: Screw terminal 1 (Page 70

8)

1) The temperature sensor type and the temperature output can be selected by parameter (see the SINAMICS

S120/S150 List Manual).

2 Temperatures are detected but not evaluated in the Active Line Module.

Terminals X21.1 and X21.2

When using an Active Interface Module, its temperature output must be connected at
terminals X21.1 and X21.2.

Terminals X21.3 and X21.4

For operation, the 24 V DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.
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/N\WARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Use temperature sensors that comply with the specifications relating to protective
separation.

o If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

4425 X24 24 V terminal adapter

Table 4- 16 X24: 24 V terminal adapter

Terminal Designation Technical data
Y v + 24V power supply | 24 V DC supply voltage
M Ground Electronics ground

oMY,

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.

4426 X200-X202 DRIVE-CLIQ interfaces

Table 4- 17 X200-X202: DRIVE-CLIQ interfaces

PIN Signal name Technical data

1 TXP Transmit data +

2 TXN Transmit data -

3 RXP Receive data +

4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -

7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) 24V power supply
B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.
Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AAQ

Booksize Power Units
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443 Connection example
L1 1L ext
L2 1L 24V
L3 1L
® +
PE —l— PE T M
Line isolating —* I
device A\ SV\_ 1 v )
| >N< QQ
N X200 X201 X202
i — cH-Ha
' EEIE
| gl1a||8
[ gl 9 |e .
) )
| OS] 1997w
| X2 > z =% DCP
______ o [
B —|loC—+Tem S22 %pen
P DCN
Fuses [][] [] " o il L | | | ofBEN.
< S9C—EP +24 V
ASC—EPM
g °
Line contactor Active Line
(optional) f————— N A\- -1 Module
3)
2) 4
Line filter | > |
optional
(op ) p - Jf—
| 15 A O READY
) Yo pe LNk
L3L2L1
X121
.y U1Vviw1
T2
Active 35 000 (AN
Interface I
Module ] T ¢ PEi?EC
ot . | |
(] [ | M I |
| Dol= I |
°o 0 o e X124 | |
WAV2 U PE | |
f e - 1 |
|
|
|

" Leading opening contact t >10 ms

2 DI/DO, controlled by the Control Unit.

3 No additional load permitted downstream of the line contactor!

4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.
% Contact established through the rear mounting panel or shield rails in accordance with the EMC Directive.

Figure 4-13 Example connection of Active Line Module

Note

If you are using a VSM10 Voltage Sensing Module, the leading opening contact can be
omitted.
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444

4.4 Active Line Modules with external air cooling

Meaning of LEDs

Table 4- 18 Meaning of the LEDs on the Active Line Module

Status Description, cause Remedy
RDY DC LINK

off off The electronics power supply is missing or outside the |-
permissible tolerance range.

Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is established.

Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is established.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-

CLiQ communication is established. age.
The DC link voltage is outside the permissible tolerance
range.

Orange Orange DRIVE-CLiQ communication is being established. -

Red -1 This component has at least one fault. Resolve and acknowledge

the fault.

Green/ -1 Firmware is being downloaded. -

red (0.5 Hz)

Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.

(2 Hz) waits for POWER ON.

Green/orange | --" Component recognition via LED is activated?. -

or Note:

red/orange Both options depend on the LED status when compo-
nent recognition is activated.

" Irrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual
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445 Dimension drawings
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Figure 4-14 Dimension drawing of 16 kW Active Line Module with external air cooling, all dimensions
in mm and (inches)

Table 4- 19 Dimensions of 16 kW Active Line Module with external air cooling

Active Line Module | Article No. B [mm] (inch) b [mm] (inch) h [mm] (inch)
16 kW 6SL3131-7TE21-6AA. | 100 (3.94) 50 (1.97) 18 (0.71)
Note

The shield connecting plate is supplied as standard with a 100 mm Line Module.
For more information, see Chapter Shield connecting plates for power supply and motor
cables (Page 569).
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Figure 4-15 Dimension drawing of 36 kW, 55 kW, 80 kW, and 120 kW Active Line Modules with external air cooling
(example 36 kW), all dimensions in mm and (inches)

Table 4- 20 Dimensions of 36 kW, 55 kW, 80 kW, and 120 kW Active Line Modules with external air cooling

Active Line Article No. B [mm] b [mm] ¢ [mm] d [mm] e [mm]
Mod-ule (inch) (inch) (inch) (inch) (inch)

36 kW 6SL3131-7TE23-6AA. 150 (5.91) 100 (3.94) 71 (2.80) 75 (2.95) 203 (7.99)
55 kW 6SL3131-7TE25-5AA. 200 (7.87) 150 (5.91) 92 (3.62) 100 (3.94) 224 (8.82)
80 kW 6SL3131-7TE28-0AA. 300 (11.81) | 250 (9.84) 82 (3.23) 150 (5.91) 214 (8.43)
120 kW 6SL3131-7TE31-2AA. 300 (11.81) | 250 (9.84) 82 (3.23) 150 (5.91) 214 (8.43)
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Figure 4-16 Dimension drawing of fan for 80 kW and 120 kW Active Line Modules with external air cooling, all dimensions
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446 Installation

Mounting plate with openings for mounting
Threaded bolts M6

M6 nut

Spring washer

Washer

Fan assembly

@O

Figure 4-17 Mounting an Active Line Module with external air cooling (example: 36 kW)

Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 6 Nm (53.1 Ibf in)
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Help with the mechanical control cabinet design is available from:

Siemens AG

Digital Factory, DF MC MF - WKC AS

TCCCC (Technical Competence Center Cabinets Chemnitz)
Postfach 1124

09070 Chemnitz

e-mail: cc.cabinetcooling.aud@siemens.com

21 0,15
(0 83 UOU())

e

365 *03 (14.37 *0012)
396 +0,15 (1 559 10.006)

o

J 1

b2

Figure 4-18 Openings to mount Active Line Modules 50 mm to 200 mm with external air cooling, all
data in mm and (inches)
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Figure 4-19 Openings to mount an Active Line Module 300 mm with external air cooling, all data in mm and (inches)

Table 4-21 Dimensions of openings to mount Active Line Modules with external air cooling
Component width W [mm] (inch) b1 [mm] (inch) b2 [mm] (inch)
100 mm 89.5 +0.3 (3,52 +0.012) 19.75 +0.15 (0.78 +0.006) 50 015 (1,97 #0.006)
150 mm 133 *03 (5,24 +0.012) 16.5 *0-15 (0.65 *0.006) 100 *0.15 (3,94 0.006)
200 mm 173 *03 (6.81 *0.012) 11.5 *0-15(0.45 +0.006) 150 0.15 (5,91 0.006)
300 mm 278 03 (10.94 +0.012) 14.0 015 (0.55 *0.006) 250 *0-15 (9.84 +0.006)
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446.1 Mounting examples

+ - + 4

@
e
- + 4+ 4+ 4+ 4 o
A A
+ iR
173 (6.81) 133 (5.24) 89,5 415|415 g
(3:52) " [(1.63) @

1,5 16,5 19,75
(0.45) (0.65) (0.78)
: i L : : L : : L : :
I I I 170
‘ 150 (5.91) ngﬁ 100 (3.94) Tﬁgﬁ 50 TﬁgﬁlYfgﬁ
11.97)
©) Insert plate or mounting plate

® Threaded bolts M6 x 30
Figure 4-20 Example of a mounting plate for a drive line-up with external air cooling, all data in mm and (inch)

When mounting it must be ensured that the component's seal is tight throughout. The cross-
pieces must have the appropriate stability. If necessary, the cross-pieces of the openings

must be reinforced.

In the example, the cross-pieces have been reinforced using brackets according to EN 755-
9. You are free to select the way that the bracket is attached to the insert.
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Mounting plate

Cover

Rear panel

Air discharge

Air inlet - filter with filter fan

@O

To comply with degree of protection IP54, the surfaces ® between the mounting plate and the cabinet strip must
be sealed all round the circumference (e.g. Terostat-91 sealant from the Teroson company).

Figure 4-21 Example 1: mounting in the cabinet with mounting plate
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Insert plate

Mounting plate

Cover

Rear panel

Air discharge

Air inlet - filter with filter fan

QPOEPO®OO

To comply with degree of protection IP54, the surfaces ® Setween the mount ing plate and the cabinet strip must
be sealed all round the circumference (e.g. Terostat-91 sealant from the Teroson company).

Figure 4-22 Example 2: mounting in the cabinet with mounting plate

We recommend that you attach a cover and filter fan to the cabinet.

The filtered fan must be fitted in such a way that the cooling air required by the drive line-up
is not restricted. The overall cooling air requirement is obtained from the sum of the
individual components (see Chapter Technical data (Page 173)).
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4.4 Active Line Modules with external air cooling

Note

If the cooling air requirement is not covered by the filtered fan, the components cannot
output their specified power.

The filters with filter fan must be regularly checked for dirt and cleaned if necessary.

447

Technical data

Table 4- 22  Technical data for Active Line Modules with external air cooling, part 1

External air cooling 6SL3131- 7TE21-6AA. |7TE23-6AA. | 7TE25-5AA. | 7TTE25-5AA3 +
Active Inter-
face Module

Rated power kW 16 36 55 55

Infeed"

Rated power S1 duty kW (Pn) 16 36 55 55

Infeed power S6 duty (40 %) kW (Pss) 21 47 71 71

Peak infeed power kW (Pmax) 35 70 91 110

Regenerative feedback

Continuous regenerative power kW 16 36 55 55

Peak regenerative power kW 35 70 91 110

Supply voltages

Line voltage Vacrms 3 AC 380...480 £+ 10 % (15 % < 1 min)

Line frequency Hz 47 ...63 Hz

Electronics power supply Vbc 24 (204 ... 28.8)

DC-link voltage Vbc 510 ... 720

Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 360+2 %

Input currents

Rated input current:

for AC 400 V Aac 25 55 84 84

input current:

for AC 380 V/ AC 480 V Aac 26/21 58 /46 88/70 88 /70

for AC 400 V; S6 duty (40 %) Aac 32 71 108 108

for AC 400 V; peak current Aac 54 107 139 168

DC link currents

Rated DC link current:

at 600 V DC Anc 27 60 92 92

at510 vV DC /720 V DC Aoc 271222 60 /50 92/76.4 92/76.4

DC-link current:

for 600 V DC; S6 duty (40 %) Anc 35 79 121 121

for 600 V DC; peak current Aoc 59 117 152 176

Current carrying capacity

DC link busbars Anc 100 200 200 200

Reinforced DC link busbars Aoc 150 -- - -

24 V DC busbars Aoc 20 20 20 20

Electronics current consumption

at24 v DC Aoc 0.95 1.5 1.9 1.9
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External air cooling 6SL3131- 7TE21-6AA. |7TE23-6AA. | 7TE25-5AA. | 7TTE25-5AA3 +
Active Inter-
face Module

Rated power kw 16 36 55 55

Total power loss w 282.8 666 945.6 945.6

(including electronics losses, see Power

loss tables (Page 734))

DC link capacitance

Active Line Module uF 705 1410 1880 1880

Drive line-up, max. uF 20000 20000 20000 20000

Power factor cos @ 1 1 1 1

Circuit breaker See Chapter Overcurrent protection using fuses and circuit

(IEC 60947 and UL) breakers (Page 47)

Max. total cable length? See Chapter Combination options, Line Modules with line

reactors and line filters (Page 120)

Sound pressure level dB(A) <60 <65 <60 <60

Cooling air requirement m3/h 56 112 160 160

Max. permissible heat sink temperature °C 85 90 88 88

Ventilation clearances

above/below mm =80

Rated voltage for rated data 3 AC 380 V
Weight kg 8.78 14.0 20.5 20.5

1) The specified power ratings apply to the line voltage range from 380 V to 480 V.

2) Default for 400 V line systems; undervoltage trip threshold is adjusted to the parameterized rated voltage

3 Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module

Table 4- 23  Technical data for Active Line Modules with external air cooling, part 2

External air cooling 6SL3131- 7TTE28-0AA. TTE31-2AA.
Rated power kW 80 120

Infeed"

Rated power S1 duty kW (Pn) 80 120

Infeed power S6 duty (40 %) kW (Pss) 106 145

Peak infeed power kW (Pmax) 131 175
Regenerative feedback

Continuous regenerative power kW 80 120

Peak regenerative power kW 131 175

Supply voltages

Line voltage Vacrms 3 AC 380...480+10 % (- 15 % < 1 min)
Line frequency Hz 47 ...63 Hz
Electronics power supply Vbc 24 (204 ... 28.8)
DC-link voltage Vbc 510 ... 720
Overvoltage trip Vbc 8202 %
Undervoltage trip 2 Vbc 3602 %
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External air cooling 6SL3131- 7TE28-0AA. 7TE31-2AA.

Rated power kW 80 120

Input currents
Rated input current

at AC 400 V Aac 122 182
Input current

at AC 380 V/AC 480V Aac 128 /102 192 /152
at AC 400 V; S6 duty (40 %) Aac 161 220

at AC 400 V; peak current Aac 200 267

DC-link currents
Rated DC-link current

at 600 V DC Aoc 134 200
at510 vV DC /720 V DC Aoc 134 /111 200 /167
DC-link current:

for 600 V DC; S6 duty (40 %) Anc 176 244
for 600 V DC; peak current Aoc 218 292
Current carrying capacity

DC link busbars Anc 200 200
24 V busbars Aoc 20 20
Electronics current consumption

at24 v DC Aoc 1.4 1.8
Total power loss w 1383.6 2243.2

(including electronics losses, see Power
loss tables (Page 734))

DC link capacitance

Active Line Module uF 2820 3995
Drive line-up, max. uF 20000 20000
Power factor cos @ 1 1
Circuit breaker See Chapter Overcurrent protection using fuses and circuit
(IEC 60947 and UL) breakers (Page 47)
Max. total cable length?®) See Chapter Combination options, Line Modules with line
reactors and line filters (Page 120)
Sound pressure level dB(A) <73 <73
Cooling air requirement m3/h 520 520
Max. permissible heat sink temperature 73 83
Ventilation clearances
above/below mm =80
in front of the fan mm =50
Rated voltage for rated data 3 AC 380 V
Weight kg 27.66 30.74

1) The specified power ratings apply to the line voltage range from 380 V to 480 V.
2) Default for 400 V line systems; undervoltage trip threshold is adjusted to the parameterized rated voltage

3 Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module
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44,71 Characteristics

Rated duty cycles for Active Line Modules

P P A
P 17 P
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Peak power load cycle with initial load Peak power load duty cycle without initial load

Figure 4-23 Rated duty cycles for Active Line Modules (exception: not applicable for 55 kW Active
Line Module with Active Interface Module)
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Rated duty cycles for Active Line Modules with Active Interface Modules
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Figure 4-24  Load cycles for 55 kW Active Line Modules with Active Interface Module

110 kW
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Figure 4-25 Peak load cycle with initial load for 55 kW Active Line Modules with Active Interface
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4.5 Active Line Modules with cold plate

4.5

451

178

Active Line Modules with cold plate

Description

Active Line Modules generate a constant, regulated DC voltage in the DC link from the 3-
phase line supply voltage that supplies the connected Motor Modules with power.

This ensures that they are not influenced by line voltage fluctuations.

When motors brake, Active Line Modules feed energy back into the line supply. The
regenerative feedback capability of the modules can be deactivated by parameterization.

The DC link starts precharging as soon as the line voltage is applied and is independent of
its phase sequence direction. Load can be applied to the DC link after the module has been
enabled.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

Active Line Modules can be directly connected to TN, IT and TT systems. The Line Modules
have an integrated overvoltage protection function.
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4.5.2 Interface description

4521 Overview

X21
Terminal
Cold plate
X200-X202 7
DRIVE-CLIQ X200~y
X200 At
x24 ¢ %I
24V terminal adapter ‘;'
Protective cover release D =
(9] Electronics power supply
O e R
S ]
< ? L
1 3 £ -] [ ———— DClink busbars
9

Protective cover

i
i
N\

;

LEDs

ut|v1 (w1

I

X1
Line connection

Protective conductor connection
M5 /3 Nm

Shield connection plate

Figure 4-26 Interface overview, Active Line Module with cold plate (example: 16 kW)
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4522

X1 line connection

Table 4- 24  X1: Line connection for Active Line Modules 16 kW

Terminal Technical data

U1 Type: Screw terminal 6 (Page 708
Uuivi|w ype: Sorew terminal © (Page 706)
SASAES, -

W1

O°®

Protective conductor
connection

Threaded hole M5 / 3 Nm (26.6 Ibf in)?

) For ring cable lugs without insulation (Page 710)

Table 4-25 X1: Line supply connection for Active Line Modules 36 kW to 120 kW

Terminal Technical data
U1 Supply voltage:
— — 1 v 380 ... 480 V 3 AC, 50/60 Hz
W1 36 kW: Threaded bolt M6 / 6 Nm (53.1 Ibf in)"

55 kW, 80 kW and 120 kW: Threaded bolt M8 / 13 Nm
(115 Ibf in)"

Protective conductor
connection

36 kW and 55 kW: Threaded hole M6 / 6 Nm (53.1 Ibf in)"

80 kW and 120 kW: Threaded hole M8 / 13 Nm (115 Ibf in)"

1) For ring cable lugs without insulation (Page 710)
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45.2.3 X21 EP terminals

Table 4-26 X21 EP terminal / temperature sensor

4.5 Active Line Modules with cold plafte

Terminal Designation Technical data

1 + Temp Temperature sensors™: KTY84-1C1302 / PT10002 /

2 - Temp PTC2 / bimetallic switch with NC contact
1 If an Active Interface Module is used, the temperature
2 input must be connected to the Active Interface Module
3 sensor (bimetallic switch with NC contact).
4 3 EP +24 V (pulse enable) Voltage: 24 V DC (20.4 ... 28.8 V)

4 EP M (Enable Pulses) Current consumption, typical: 4 mA at 24 V

Isolated input
Type: Screw terminal 1 (Page 708)

1)

S120/S150 List Manual).

2)

Terminals X21.1 and X21.2

The temperature sensor type and the temperature output can be selected by parameter (see the SINAMICS

Temperatures are detected but not evaluated in the Active Line Module.

When using an Active Interface Module, its temperature output must be connected at
terminals X21.1 and X21.2.

Ter

minals X21.3 and X21.4

For operation, the 24 V DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

/N\WARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

Use temperature sensors that comply with the specifications relating to protective

separation.

If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal

Module TM120.
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4524

4525

182

X24 24 V terminal adapter

Table 4- 27 X24: 24 V terminal adapter

oMY,

Terminal Designation Technical data
T w1 + 24 V power supply | 24 V DC supply voltage
M Ground Electronics ground

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.

X200-X202 DRIVE-CLIQ interfaces

Table 4- 28 X200-X202: DRIVE-CLIQ interfaces

PIN Signal name Technical data

1 TXP Transmit data +

2 TXN Transmit data -

3 RXP Receive data +

4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -

7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) 24 V power supply
B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.
Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0
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4.5.3 Connection example

Line isolating
device

Fuses

Line contactor
(optional)

Line filter
(optional)

Active
Interface
Module

§» |||-0

4.5 Active Line Modules with cold plafte

ext.
24V
_ M
1 o
Y hd
- =
]
] X201 X202
1 o 1 « [ ~ ]
— © —
& | @ @
gl 9 |e
3 13| 3|
STHEE
74 x DCP
- +Temp S22 gDCN
--Temp -
HEP +24 V
FEP M
Active Line
READY
DC LINK
u1v1
00 DD
F PETPE
|
|
|
|
|

3 No additional load permitted downstream of the line contactor!

4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.
% Contact established through the rear mounting panel or shield rails in accordance with the EMC Directive.

Figure 4-27 Connection example: Active Line Module with cold plate

" Leading opening contact t >10 ms
2 DI/DO, controlled by the Control Unit.

Note

If you are using a VSM10 Voltage Sensing Module, the leading opening contact can be

omitted.
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454

Meaning of LEDs

Table 4- 29 Meaning of the LEDs on the Active Line Module

Status Description, cause Remedy
RDY DC LINK

off off The electronics power supply is missing or outside the | -
permissible tolerance range.

Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is established.

Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is established.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-

CLiQ communication is established. age.
The DC link voltage is outside the permissible tolerance
range.

Orange Orange DRIVE-CLiQ communication is being established. -

Red -1 This component has at least one fault. Resolve and acknowledge

the fault.

Green/ -1 Firmware is being downloaded. -

red (0.5 Hz)

Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.

(2 Hz) waits for POWER ON.

Green/orange | --" Component recognition via LED is activated?. -

or Note:

red/orange Both options depend on the LED status when compo-
nent recognition is activated.

1 lrrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual
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4.5.5 Dimension drawings
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Figure 4-28 Dimension drawing of 16 kW Active Line Module with cold plate, all dimensions in mm
and (inches)

Table 4- 30 Dimensions of 16 kW Active Line Module with cold plate

Active Line Module Article No. B [mm] (inch) b [mm] (inch) h [mm] (inch)
16 kW 6SL3136-7TE21-6AA. | 100 (3.94) 50 (1.97) 18 (0.71)
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Figure 4-29 Dimension drawing of 36 kW, 55 kW, 80 kW, and 120 kW Active Line Modules with cold plate, all dimensions
in mm and (inches)

Table 4- 31 Dimensions of 36 kW, 55 kW, 80 kW, and 120 kW Active Line Modules with cold plate
Active Line Module Article No. B [mm] (inch) b [mm] (inch) ¢ [mm] (inch)
36 kW 6SL3136-7TE23-6AA. 150 (5.91) 100 (3.94) 75 (2.95)
55 kW 6SL3136-7TE25-5AA. 200 (7.87) 150 (5.91) 100 (3.94)
80 kW 6SL3136-7TE28-0AA. 300 (11.81) 250 (9.84) 150 (5.91)
120 kW 6SL3136-7TE31-2AA. 300 (11.81) 250 (9.84) 150 (5.91)
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4.5.6 Mounting

Please note the following before mounting an Active Line Module with cold plate on a
customer-specific heat sink:

® Check the surface of the heat sink to ensure that it is not damaged.

e To improve heat transfer, a heat-conducting medium must be used. Special spherical-
indented heat-conducting foil must be used for this purpose. Every component with cold
plate is supplied with heat-conducting foil cut to the right size. The position of the heat
conducting foil should be carefully taken into account (see Fig. "Mounting an Active Line
Module with cold plate on an external heat sink").

Note

Use heat conducting foil

e Also replace the heat-conducting foil when replacing a component.
¢ Only use heat-conducting foil released or supplied by Siemens.

Table 4- 32 Overview of heat-conducting foils

Article No.
Heat-conducting foil, 100 mm 6SL3162-6FD00-0AAQ
Heat-conducting foil, 150 mm 6SL3162-6FF00-0AAQ0
Heat-conducting foil, 200 mm 6SL3162-6FH00-0AAOQ
Heat-conducting foil, 300 mm 6SL3162-6FM00-0AAQ

Note

To mount the components, M6 threaded bolts and hexagon nuts/grub screws ISO 7436-
M6x40-14 H, property class 8.8 are recommended.
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External heat sink (air or liquid)
Threaded bolts M6
Heat-conducting foil

Cold plate

M6 nut

Spring washer
Washer

SICICICIOYCXS

Figure 4-30 Mounting an Active Line Module with cold plate on an external heat sink (example:
36 kW)
Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 10 Nm (88.5 Ibf in)
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Support with the mechanical control cabinet design is available from:

Siemens AG

Digital Factory, DF MC MF - WKC AS

TCCCC (Technical Competence Center Cabinets Chemnitz)
Postfach 1124

09070 Chemnitz

e-mail: cc.cabinetcooling.aud@siemens.com

Properties of the heat sink

We recommend using AIMgSi 0.5 as the heat sink material.

The roughness of the external heat sink surface should be at least Rz 16. The contact
surface between the heat sink and cold plate should have an evenness of 0.2 mm
(applicable to a height of 450 mm and a width of 300 mm).

Note

Machine manufacturers can adapt the heat sink version to their special requirements. The
specified rated data for the Line Modules can only be achieved if the power losses can be
dissipated by the external heat sink under the specified general conditions.

NOTICE

Damage to the cold plate caused by incorrect mounting

The threaded bolts can damage the cold plate when it is being mounted.

¢ Do not damage the cold plate.
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457 Technical data

Table 4- 33  Technical data for Active Line Modules with cold plate cooling

Cold plate 6SL3136- |21-6AA. 23-6AA. 25-5AA. 25-5AA3 + | 28-0AA. 31-2AA.
7TE Active

Interface

Module
Rated power kW 16 36 55 55 80 (64)" 120 (84)"
Infeed?
Rated power (S1) kW (Pn) 16 36 55 55 80 (64)Y 120 (84)Y
Infeed power kW (Pss) 21 47 71 71 106 (85)" | 145 (116)Y
S6 duty (40 %)
Peak infeed power kW (Pmax) 35 70 9N 110 131 175
Regenerative feedback
Continuous regenerative kW 16 36 55 55 80 (64)Y 120 (84)Y
power kW 35 70 91 110 131 175
Peak regenerative power
Supply voltages
Line voltage Vacrms 3 AC 380...480 £10 % (- 15 % < 1 min)
Line frequency Hz 47 ... 63
Electronics power supply Vbc 24 (204 ... 28.8)
DC-link voltage Vbc 510 ... 720
Overvoltage trip Vbc 8202 %
Undervoltage trip® Vbc 3602 %
Input currents
Rated input current:
for AC 400 V Aac 25 55 84 84 122 (98)) | 182 (127)Y
input current:
for AC 380 V Aac 26 58 88 88 128 (102)" | 192 (134)Y
for AC 480 V Aac 21 46 70 70 102 (82)Y | 152 (106)"
for AC 400 V; S6 (40 %) Aac 32 71 108 108 161 (129)" | 220 (154)Y
for AC 400 V; peak current | Aac 54 107 139 168 200 267

DC link currents

Rated DC link current:

at 600V DC

at510 vV DC/720V DC Abc 27 60 92 92 134 (107)" | 200 (140)"Y

Abpc 27122.2 60 /50 92/76.4 92/76.4 134 (107) / | 200 (140) /
111 (89)" | 167 (134)Y

DC-link current:

at 600 V DC; S6 (40 %) Abc 35 79 121 121 176 (141)Y) | 244 (171)Y
at 600 V DC; peak current | Apc 59 117 152 176 195 292
Current carrying capacity

DC link busbars Aacrms 100 200 200 200 200 200
Reinforced DC link busbars | Aacrms 150 -- -- - --

24 V DC busbars Aacrms 20 20 20 20 20 20
Electronics current con-

sumption

at24 vV DC Abc 0.85 1.05 1.15 1.15 1.4 1.8
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4.5 Active Line Modules with cold plafte

Cold plate 6SL3136- |21-6AA. 23-6AA. 25-5AA. 25-5AA3 + | 28-0AA. 31-2AA.
7TE Active
Interface
Module
Total power loss w 280.4 655.2 927.6 927.6 1383.6 2243.2
(including electronics loss-
es, see Power loss tables
(Page 734))
DC link capacitance
Active Line Module pF 710 1410 1880 1880 2820 3760
Drive line-up, max. pF 20000 20000 20000 20000 20000 20000
Power factor cos @ 1 1 1 1 1 1
Circuit breaker See Chapter Overcurrent protection using fuses and circuit breakers
(IEC 60947 and UL) (Page 47)
Max. total cable length* See Chapter Combination options, Line Modules with line reactors and line
filters (Page 120)
Max. permissible heat sink | °C 70 73 83 83 75 80
temperature
Ventilation clearances
above/below mm = 80
Weight kg 6.1 10.3 14.4 14.4 20.3 20.4

" Derating must be applied due to the transfer of heat to the external heat sink. At a temperature of 40° C at the interface
to the power unit, 80% derating occurs for 6SL3136-7TE28-0AA. and 70 % for 6SL3136-7TE31-2AA.

2)  The specified power ratings apply to the line voltage range from 380 V to 480 V.

3) Default for 400 V line systems; undervoltage trip threshold is adjusted to the parameterized rated voltage

4 Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module

Note

New systems with 80 kW and 120 kW Active Line Modules should ideally be designed with
120 kW Active Line Modules Liquid Cooled in order to avoid power derating.
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45.71 Characteristics

Rated duty cycles for Active Line Modules

P P A
P 17 P
P P -
1
0o4p 1= 04P, 0s
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: : <— 60s —»

S6 duty cycle with pre-load condition S6 peak power load cycle with initial load
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Pl —toor e s 16P,
D 4s
10,2s o«
> -
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t t
<— 10s —» <— 10s ——»
Peak power load cycle with initial load Peak power load duty cycle without initial load

Figure 4-31 Rated duty cycles for Active Line Modules (exception: not applicable for 55 kW Active
Line Module with Active Interface Module)
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4.5 Active Line Modules with cold plafte

Rated duty cycles for Active Line Modules with Active Interface Modules

l«—— 4 min

«— 10 min ——

S6 duty cycle with pre-load condition

P
91 kW
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> -
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Peak power load cycle with initial load
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«—— 105 —»

Peak power load duty cycle without initial load

Figure 4-32 Load cycles for 55 kW Active Line Modules with Active Interface Module

110 kW

09P

Py

«—— 105 —

Figure 4-33 Peak load cycle with initial load for 55 kW Active Line Modules with Active Interface
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4.6 Active Line Modules Liquid Cooled

4.6

4.6.1

194

Active Line Modules Liquid Cooled

Description

Active Line Modules generate a constant, regulated DC voltage in the DC link from the 3-
phase line supply voltage that supplies the connected Motor Modules with power.

This ensures that they are not influenced by line voltage fluctuations.

When motors brake, Active Line Modules feed energy back into the line supply. The
regenerative feedback capability of the modules can be deactivated by parameterization.

The DC link starts precharging as soon as the line voltage is applied and is independent of
its phase sequence direction. Load can be applied to the DC link after the module has been
enabled.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

Active Line Modules can be directly connected to TN, IT and TT systems. The Line Modules
have an integrated overvoltage protection function.
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4.6 Active Line Modules Liquid Cooled

4.6.2 Interface description

46.21 Overview

X21
Terminal

X200 - X202
DRIVE-CLIQ
X24
24V terminal adapter
Release 4
Protective cover
2 Electronics power
supply
/ 1x55
g DC link
busbars
LEDs
]
° 9
Rating plate
Protective conductor
connection
M8 /13 Nm X1

Line connection

Intake with integrated baffle Return

Figure 4-34 Interface overview, Active Line Module Liquid Cooled (120 kW)
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4.6 Active Line Modules Liquid Cooled

4.6.2.2 X1 line connection

Table 4- 34 X1 line connection

Terminals Technical data
= 5 U1 Supply voltage:
V1 3AC380V...480V,50/60Hz
W1 Threaded bolt M8 / 13 Nm (115 Ibf in)"

Protective conductor Threaded hole M8 / 13 Nm (115 Ibf in)"
connection

) For ring cable lugs without insulation (Page 710)

4.6.2.3 X21 EP terminals

Table 4-35 X21 EP terminal / temperature sensor

Terminal Designation Technical data

1 + Temp Temperature sensors™: KTY84-1C1302 / PT10002 /

2 - Temp PTC? / bimetallic switch with NC contact
1 If an Active Interface Module is used, the temperature
2 input must be connected to the Active Interface Module
3 sensor (bimetallic switch with NC contact).
4 3 EP +24 V (pulse enable) Voltage: 24 V DC (20.4 ... 28.8 V)

4 EP M (Enable Pulses) Current consumption, typical: 4 mA at 24 V

Isolated input

Type: Screw terminal 1 (Page 708)

1) The temperature sensor type and the temperature output can be selected by parameter (see the SINAMICS
S120/S150 List Manual).

2)  Temperatures are detected but not evaluated in the Active Line Module.
Terminals X21.1 and X21.2

When using an Active Interface Module, its temperature output must be connected at
terminals X21.1 and X21.2.
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Terminals X21.3 and X21.4

For operation, the 24 V DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

/\WARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Use temperature sensors that comply with the specifications relating to protective
separation.

e If safe electrical separation cannot be guaranteed (for linear motors or third-party

motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

46.2.4 X24 24 V terminal adapter

Table 4- 36  X24: 24 V terminal adapter

Terminal Designation Technical data
Y v + 24V power supply | 24 V DC supply voltage
M Ground Electronics ground

NORTY,

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.
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4.6 Active Line Modules Liquid Cooled

4.6.2.5 X200-X202 DRIVE-CLIQ interfaces

Table 4- 37  X200-X202: DRIVE-CLIQ interfaces

PIN Signal name Technical data

1 TXP Transmit data +

2 TXN Transmit data -

3 RXP Receive data +

4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -

7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) 24 V power supply
B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.

Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0
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4.6 Active Line Modules Liquid Cooled

4.6.3 Connection example
L1 1L ext
L2 1L 24V
L3 1L
® +
PE —l— PE T M
Line isolating —* I
device A\ SV\_ 1 v )
| ¥
™ X200 X201 X202
i — cH-Ha
' EEIE
| gl1a||8
[ gl 9 |e .
) )
| OS] 1997w
| X2 > z =% DCP
______ o [
B —|loC—+Tem S22 %pen
P DCN
Fuses [][] [] " o il L | | | ofBEN.
< S9C—EP +24 V
ASC—EPM
5g ”
Line contactor Active Line
(optional) f————— N A\- -1 Module
3)
2) 4
Line filter | > |
optional
(op ) p - Jf—
| 15 A O READY
) Yo pe LNk
L3L2L1
X121
.y U1Vviw1
T2
Active 35 000 (AN
Interface I
Module ] T ¢ PEi?EC
ot . | |
(] [ | M I |
| Dol= I |
°o 0 o e X124 | |
WAV2 U PE | |
f e - 1 |
|
|
|

" Leading opening contact t >10 ms

2 DI/DO, controlled by the Control Unit.

3 No additional load permitted downstream of the line contactor!

4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.
% Contact established through the rear mounting panel or shield rails in accordance with the EMC Directive.

Figure 4-35 Example connection of Active Line Module

Note

If you are using a VSM10 Voltage Sensing Module, the leading opening contact can be
omitted.
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4.6 Active Line Modules Liquid Cooled

4.6.4

Meaning of LEDs

Table 4- 38 Meaning of the LEDs on the Active Line Module

Status Description, cause Remedy
RDY DC LINK

off off The electronics power supply is missing or outside the | -
permissible tolerance range.

Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is established.

Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is established.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-

CLiQ communication is established. age.
The DC link voltage is outside the permissible tolerance
range.

Orange Orange DRIVE-CLiQ communication is being established. -

Red -1 This component has at least one fault. Resolve and acknowledge

the fault.

Green/ -1 Firmware is being downloaded. -

red (0.5 Hz)

Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.

(2 Hz) waits for POWER ON.

Green/orange | --" Component recognition via LED is activated?. -

or Note:

red/orange Both options depend on the LED status when compo-
nent recognition is activated.

1 lrrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual
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4.6.5 Dimension drawing
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Figure 4-36 Dimension drawing of Active 120 kW Line Module Liquid Cooled, all dimensions in mm and (inches)
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4.6.6 Installation

Mounting surface
Threaded bolts M6
Heat sink

Washer

Spring washer

M6 nut

@O

Figure 4-37 Mounting an Active Line Module Liquid Cooled

Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 10 Nm (88.5 Ibf in)
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4.6 Active Line Modules Liquid Cooled

For installation, M6 threaded bolts and hexagon nuts/grub screws ISO 7436-M6x40-14 H,
property class 8.8 are recommended.

The coolant connections are located on the lower side of the components. All connection
elements can be accessed using an appropriate tool.

e Thread type of water connections: Pipe thread ISO 228 G 2 B.

4.6.7 Technical data

Table 4- 39 Technical data for an Active Line Module Liquid Cooled

Liquid Cooled 6SL3135-7TE31-2AA3
Rated power kW 120
Infeed"

Rated power S1 duty kW (Pn) 120

Infeed power S6 duty (40 %) kW (Pss) 145

Peak infeed power kKW (Pmax) 175
Regenerative feedback

Continuous regenerative power kW 120

Peak regenerative power kW 175
Supply voltages

Line voltage Vacrms 3 AC380...480 £10 % (- 15 % < 1 min)
Line frequency Hz 47 ... 63
Electronics power supply Vbc 24 (204 ... 28.8)
DC-link voltage Vbc 510 ... 720
Overvoltage trip Vbc 8202 %
Undervoltage trip? Vbc 360+2 %
Input currents

Rated input current:

at AC 400 V Anc 182

Input current

at AC 380 V/AC 480 V Anc 192 /152
at AC 400 V; S6 duty (40%) Anc 220

at AC 400 V; peak current Anc 267

DC link currents

Rated DC link current:

at 600 V DC Abc 200

at510 Vv DC /720 V DC Abc 200/ 167
DC-link current:

for 600 V DC; S6 duty (40 %) Abc 244

for 600 V DC; peak current Abpc 292
Current carrying capacity

DC link busbars Abc 200

24V DC busbars Abc 20
Electronics current consumption at 24 V DC Abc 1.8

Total power loss w 2243.2
(including electronics losses, see Power loss

tables (Page 734))
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4.6 Active Line Modules Liquid Cooled

Liquid Cooled 6SL3135-7TE31-2AA3

Rated power kW 120

DC link capacitance:

Active Line Module MF 3995

Drive line-up, max. pF 20000

Power factor cos @ 1

Circuit breaker (IEC 60947 and UL) See Chapter Overcurrent protection using fuses and
circuit breakers (Page 47)

Max. total cable length? See Chapter Combination options, Line Modules with line
reactors and line filters (Page 120)

Rated flow rate for water I/min 8

at 70 kPa pressure drop (for other coolants,

see Cooling circuit and coolant properties

(Page 749))

Volume of liquid internal ml 100

Max. coolant temperature

without derating °C 45

with derating °C 50

Max. permissible heat sink temperature °C 80

Ventilation clearances

above/below mm = 80

Weight kg 23

1) The specified power ratings apply to the line voltage range from 380 V to 480 V.

2) Default for 400 V line systems; undervoltage trip threshold is adjusted to the parameterized rated voltage

3) Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module
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4.6.7.1 Characteristics

Rated duty cycles of Active Line Modules Liquid Cooled
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Figure 4-38 Rated duty cycles of Active Line Modules

Derating characteristics
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Figure 4-39 Output current as a function of the coolant temperature
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4.7 Basic Line Modules with internal air cooling

Note

Information about derating the output current as a function of the ambient temperature and
installation altitude is provided in Chapter "System data (Page 42)".

4.7 Basic Line Modules with internal air cooling

4.71 Description

The Basic Line Modules generate a non-regulated DC voltage, which matches the rectified
line input voltage, from the 3-phase line voltage and feed this DC voltage into the DC link.
One Basic Line Module can supply one or more Motor Modules with power via the DC link.

To reduce the energy, e.g. for emergency retraction, the 20 kW and 40 kW Basic Line
Modules feature a control for an external braking resistor.

For 100 kW Basic Line Modules, an external braking unit is required for degradation of
energy. Either Braking Modules Booksize Compact (also in a parallel connection) or a
MASTERDRIVES braking unit (see Chapter "Braking units for 100 kW Basic Line Modules
(Page 497)") can be used.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

Basic Line Modules are suitable for direct operation on TN, IT and TT systems. The Line
Modules have an integrated overvoltage protection function.

The 100 kW Basic Line Module features basic interference suppression, the 20 kW and
40 kW Basic Line Modules do not.

The ratio between the line short-circuit power (system fault level) and the rated power must
be = 30.

Data regarding the radio interference voltage categories and maximum total cable lengths
that can be achieved, see Chapter "Combination options, Line Modules with line reactors
and line filters (Page 120)".
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4.7.2 Interface description

47.21 Overview

X21
Terminal Y

X200-X202
DRIVE-CLIQ

X24
24 V terminal adapter

Protective cover release

7l
f1x5,5

/

Electronics power supply

" DC link busbars

Protective cover

[7: ! =\ SINAMICS

LEDs —Jr—

X1
Line connection

Protective conductor connection
M5 /3 Nm
X2

Connection for braking resistor

Figure 4-40 Interface overview, Basic Line Module with internal air cooling (example: 20 kW)
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4.7 Basic Line Modules with internal air cooling

4.7.2.2 X1 line connection

Table 4- 40 X1: Line supply connection for Basic Line Modules 20 kW

Terminal Technical data

U1 Supply voltage:
) V1 3 AC 380 ... 480 V, 50 / 60 Hz
@@@ @@ WA Type: Screw terminal 7 (Page 708)

Protective conductor connec-
tion

D

@
@

Threaded hole M5/ 3 Nm (26.6 Ibf in)"

) For ring cable lugs without insulation (Page 710)

Table 4- 41  X1: Line supply connection for Basic Line Modules 40 kW
Terminal Technical data
U1 V1 w1 U1 SUpply voltage:
VA1 3 AC 380 ...480V, 50/60 Hz
@ @ @ WA Max. connectable cross section 50 mm? (AWG 1), wire end
ferrules

Tightening torque min. 6 Nm (53.1 Ibf in)

Protective conductor connec-
tion

Threaded hole M6 /6 Nm (53.1 Ibf in)"

) For ring cable lugs without insulation (Page 710)

Note

Compliance with IPXXB degree of protection for Basic Line Modules 40 kW

Degree of protection IPXXB according to EN 60529 for the Basic Line Module 40 kW is only
obtained when power cables with insulated end sleeves and cross-sections

> 25 mm?2 (AWG 4) are used.
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4.7 Basic Line Modules with internal air cooling

Table 4-42  X1: Line supply connection for Basic Line Modules 100 kW

Terminal Technical data
U1 Supply voltage:

— — 1 [vq 3 AC 380 ... 480 V, 50 / 60 Hz
W1 Type: Threaded bolts M8"

Max. connectable cross-section: 120 mm2 (AWG 4/0)
Tightening torque: 13 Nm (115 Ibf in)

Protective conductor connection

Threaded hole M6 / 6 Nm (53.1 Ibf in)?

) For ring cable lugs without insulation (Page 710)

4723 X2 braking resistor connection

Table 4- 43  X2: Braking resistor connection at the Basic Line Module 20 kW

Terminal | Designation

Technical data

1 Braking resistor connection R1

2 Braking resistor connection R2

SHAS)

Type: Screw terminal 4 (Page 708)

Table 4- 44  X2: Braking resistor connection at the Basic Line Module 40 kW

Terminal | Designation

Technical data

1 Braking resistor connection R1

2 Braking resistor connection R2

Type: Screw terminal 6 (Page 708)
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4.7 Basic Line Modules with internal air cooling

Table 4- 45 Braking resistors with a thermostatic switch for 20 kW and 40 kW Basic Line Modules

Braking resistor RinQ Pn in kW 4 x Pn in KW Pmax in KW
6SE7018-0ES87-2DCO0 80 1.25 5 7.5
6SE7021-6ES87-2DCO0 40 25 10 15
6SE7023-2ES87-2DCO 20 5 20 30
6SE7028-0ES87-2DCO" 8 12.5 50 75

) Not suitable for 20 kW Basic Line Module

For detailed technical information on the braking resistors, see the section entitled Braking
resistors (Page 529).

47.24 X21 EP terminals

Table 4- 46 X21 EP terminal / temperature sensor

Terminal Designation Technical data
1 + Temp Temperature sensors”: KTY84-1C1302 / PT10002 /
2 - Temp PTC2 / bimetallic switch with NC contact

With the 20 kW and 40 kW Basic Line Modules, the
temperature sensor of the braking resistor (bimetallic
switch with NC contact) is connected to the tempera-
ture input.

Response thresholds of the temperature input:
Temperature at the braking resistor in the operating
range — resistance value < 100 ohms
Overtemperature at the braking resistor — resistance
value > 100 ohms

Fault responses: An alarm is output and the Basic Line
Module is deactivated with a fault after one minute, if
overtemperature is still present at the braking resistor.

A wWN -~

If there is no braking resistor, terminals 1 and 2 must
be jumpered to deactivate the overtemperature.
3 EP +24 V (pulse enable) Voltage: 24 V DC (204 ... 28.8 V)

4 EP M (Enable Pulses) Current gonsumption, typical: 4 mA at 24 V
Isolated input

Type: Screw terminal 1 (Page 708)

1) The temperature sensor type and the temperature output can be selected by parameter (see the SINAMICS
S120/S150 List Manual).

2 Temperatures are detected but not evaluated in the Basic Line Module.
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Terminals X21.1 and X21.2

NOTICE

Overheating of the resistor if the temperature switch is not connected

If the temperature switch is not connected, this can cause the overheating and thus
damage to the resistor.

e Connect the temperature switch.

Terminals X21.3 and X21.4

For operation, the 24 VV DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

AWARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Use temperature sensors that comply with the specifications relating to protective
separation.

o If safe electrical separation cannot be guaranteed (for linear motors or third-party

motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

4.7.2.5 X24 24 V terminal adapter

Table 4- 47 X24: 24 V terminal adapter

Terminal Designation Technical data
Y v + 24V power supply | 24 V DC supply voltage
M Ground Electronics ground

R

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.

Booksize Power Units
Manual, 11/2017, 6SL3097-4AC00-1BPO 211



Line Modules Booksize

4.7 Basic Line Modules with internal air cooling

4.7.2.6 X200-X202 DRIVE-CLIQ interfaces

Table 4- 48 X200-X202: DRIVE-CLIQ interfaces

PIN Signal name Technical data

1 TXP Transmit data +

2 TXN Transmit data -

3 RXP Receive data +

4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -

7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) 24 V power supply
B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.

Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0
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4.7.3 Connection examples
L1 1L1
L2—— ——————1L2 ext.
L3——— —————— 1.3 24V
PE * PE
hd T
Line isolating AL _ T o
device F~ A\ \V\ _: < T =
: Q X200 X201 X202
! 1 o Hz Ho
i AR
! 811818
| 7] a 7}
| gl gl |o|odrzry
| | p | M
| Q1|eQ Q|loT——
I AR o} PeP
! | |z||Z|J]DCN
-\ . o [a} o|oT——
— +Tem
Fuses [] [] [] 5) —-Tem;f O
- EP +24 V
[—EPM
(D9
Li tact Basic Line
ine contactor Module
(optional) [~~~ NN A--1
2)3)
x
Line filter | > | ~—r '
(optional) T L g;o_— T ) i
f H = “ o1-eR2 | 9,
l 1 a0 READY O—F~—Y
¢ ) Yo DCLINK B [[—— [
Tt Braking Temperature
| | resistor sensor
. 1 4
Line reactor | |
| utv1 Wi
LI 000 DD
i | T°
I |
X1 R
Inn =EE|
1
I : ¢ 6)
| | a |
R
| I
I |
| I

DI/DO, controlled by the Control Unit

2 No additional load permitted downstream of the line contactor.

3 The current carrying capacity of the digital output (DO) must be observed; an output coupling device may have to be used.
4 The bimetallic switch with wiring may not exceed a resistance value of 100 ohm in the closed state.

% Jumper for deactivating temperature monitoring for the braking resistor.

6 Contacting via plug connector (20 kW) or shield plate (40 kW).

7 Contact established via rear mounting panel or shielding buses in accordance with the EMC installation guideline.

Figure 4-41 Connection example: Basic Line Module (20 kW and 40 kW)
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Q9 29

4)

L1 L1
L2 1L2 ext.
L3 1L3 24V
PE _i_ PE " v
Line isolating AL _ | o
device =YY _i < 4 =
: X200 X201 X202
| o - ~
| T T T
| ] ] ]
| 2l @
! g g g
| | | ]
! ol|2| |0
BN I S1EIE
x x x
Fuses doct-+Temp allo a
iy 205 e ENEARES
So(-{-EP +24V
L—|4oG1-EPM
59"
CU
[cU Basic Line
Line contactor Module
(optional) f————— NN A\ -1
2)3)
")
Line filter (optional) ® | — | &0 READY
w
i _ 20 DCLINK
I I
!’ L| 6)
o ]
1
Line reactor | o 1
| I =EE
. DD & o
e N
| | K 3 =
1 | 1 1 -
1 L e e e e e e — — 1 ]
1 1
1 I
1 1

"DI/DO, controlled by the Control Unit
2 No additional load permitted downstream of the line contactor.
3 The current carrying capacity of the digital output (DO) must be observed; an output coupling device may have to be used.
4 The bimetallic switch with wiring may not exceed a resistance value of 100 ohm in the closed state.
5 Jumper for deactivating temperature monitoring for the braking resistor.
9 Contacting via plug connector (20 kW) or shield plate (40 kW).

) Contact established via rear mounting panel or shielding buses in accordance with the EMC installation guideline.

Figure 4-42 Connection example: Basic Line Module (100 kW)
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4.7.4

4.7 Basic Line Modules with internal air cooling

Meaning of LEDs

Table 4- 49 Meaning of the LEDs on the Basic Line Module

Status Description, cause Remedy
RDY DC LINK

Off Off The electronics power supply is missing or outside the |-
permissible tolerance range.

Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.

Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-

CLiQ communication is taking place. age.
The DC link voltage is outside the permissible tolerance
range.

Orange Orange DRIVE-CLiQ communication is being established. -

Red -1 This component has at least one fault. Resolve and acknowledge

the fault.

Green/ -1 Firmware is being downloaded. -

red (0.5 Hz)

Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.

(2 Hz) waits for POWER ON.

Green/orange | --" Component recognition via LED is activated?. -

or Note:

red/orange Both options depend on the LED status when compo-
nent recognition is activated.

" Irrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual
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4.7 Basic Line Modules with internal air cooling

4.7.5
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Dimension drawings
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Figure 4-43 Dimension drawing of 20 kW Basic Line Module with internal air cooling, all dimensions in mm and (inches)
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4.7 Basic Line Modules with internal air cooling
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Figure 4-44 Dimension drawing of 40 kW Basic Line Module with internal air cooling, all dimensions in mm and (inches)
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Figure 4-45 Dimension drawing of 100 kW Basic Line Module with internal air cooling, all dimensions in mm and (inches)
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4.7.6 Installation

The Basic Line Modules are designed for installation in the control cabinet. They are fixed to
the control cabinet panel or a mounting panel using M6 screws.

M7

@ Control cabinet panel/mounting panel
@ Washer
@ M6 screw

Figure 4-46 Mounting a Basic Line Module with internal air cooling (example: 100 kW)

Tightening torques:
1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence.
Tightening torque: 6 Nm (53.1 Ibf in)
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4.7.7 Operation on an isolated-neutral system (IT system)

In IT systems, all live parts are isolated from ground, or one point is connected to ground
through an impedance. Housings of loads in the electrical plant or system are either
individually grounded, jointly grounded or are all connected to the system ground

To operate a 100 kW Basic Line Module on an isolated-neutral (IT) system, the connection
bracket for the interference suppression capacitor (Page 221) must be removed. The
connection bracket is located on the lower side of the component.

Note
Connection bracket to the interference suppression capacitor has not been removed

If the connection bracket for the interference suppression capacitor is not removed, an error
message might be output via the insulation monitor in the system.

4.7.8 Operation on networks with asymmetrical grounding

TN or TT systems with asymmetrical grounding are not grounded at the neutral point, but
rather at another reference point, for example at the line conductor.

For operation of a Basic Line Module 100 kW on such networks, the connection bracket for
the interference suppression capacitor must be removed (see Chapter "Operation on an
isolated network (IT system) (Page 220)".

The symmetrical filter branch and the clock frequency filter remain effective.

NOTICE

Damage to equipment if operation is carried out on asymmetrically grounded networks
without the connecting bracket removed

With asymmetrical grounding, the interference suppression capacitors are subjected to
voltage overload if the connection bracket has not been removed.

¢ Remove the connection bracket for the interference suppression capacitor before
commissioning.

Booksize Power Units
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4.7 Basic Line Modules with internal air cooling

4.7.9 Removing the connection clip for the interference suppression capacitor

AWARNING

Electric shock when the connection bracket is removed

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 5 min. after the supply has been switched off before removing the connection
bracket.

1. Remove the connection bracket to 2. Withdraw the connection bracket. 3. Connection bracket to the interfer-
the interference suppression capacitor ence suppression capacitor
using a Tx25 screwdriver.

Booksize Power Units

Note
Installing the connection bracket for the interference-suppression capacitor
For operation of the Basic Line Module in a TN or TT system with grounded neutral point, the

connection bracket must be refitted and fastened with a tightening torque of 1.8 Nm
(15.9 Ibf in).
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4.7 Basic Line Modules with internal air cooling

4710 Technical data

Table 4- 50 Technical data: Basic Line Modules

Internal air cooling 6SL3130- 1TE22-0AA0 1TE24-0AA0Q 1TE31-0AAQ
Rated power kW 20 40 100
Infeed?

Rated power S1 duty kW (Pn) 20 40 100
Infeed power S6 duty (40 %) kW (Pss) 26 52 130
Peak infeed power kW (Pmax) 60 120 175
Braking power

Continuous power kW (Pn) 5 10 -
Peak power kW (Pmax) |40 80 -
Supply voltages

Line voltage Vacrms 3 AC 380 ...480 £10 % (- 15 % < 1 min)?
Line frequency Hz 47 ... 63

Electronics power supply Vbc 24 (204 ... 28.8)

DC-link voltage Vbc 510 ... 720

Overvoltage trip Vbc 8202 %
Undervoltage trip 3 Vbc 3602 %

Input currents

Rated input current:

for AC 400 V Aac 33 66 166
input current:

for AC 380 V/AC 480 V Aac 35/28 70/55 172 /138
for AC 400 V; S6 duty (40 %) Aac 43 86 216
for AC 400 V; peak current Anc 100 199 290
DC link currents

Rated DC link current:

at 600 V DC Abc 33.5 67 167
DC-link current:

at510 VDC/720V DC Abc 33.5/27.8 67 /55.6 167 /139
at 600 V DC; S6 duty (40%) Abc 43 87 217
at 600 V DC; peak current Aoc 100 200 292
Current carrying capacity

DC link busbars Anc 100 200 200
Reinforced DC link busbars Anc 150 -- --

24 V DC busbars Anc 20 20 20
Electronics current consumption at 24 V | Abc 1 1.4 2.0
DC

Total power loss w 144 283.6 628
(including electronics losses, see Power

loss tables (Page 734))

DC link capacitance

Basic Line Module uF 940 1880 4100
Drive line-up, max. uF 20000 20000 50000
Power factor4 cos @ 0.98 0.98 0.98

Circuit breaker
(IEC 60947 and UL)

See Chapter Overcurrent protection using fuses and circuit break-
ers (Page 47)

Max. total cable length®)

See Chapter Combination options, Line Modules with line reactors

and line filters (Page 120)
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4.7 Basic Line Modules with internal air cooling

Internal air cooling 6SL3130- 1TE22-0AA0 1TE24-0AA0 1TE31-0AA0
Sound pressure level dB(A) <60 <65 <65
Cooling method (internal air cooling) Internal fan
Cooling air requirement m3/h 56 112 180
Max. permissible heat sink temperature | °C 65 70 70
Ventilation clearances
above/below mm =80

Rated voltage for rated data 3 AC 380 V
Weight kg 6.8 11.3 15.8

1 The specified power ratings apply to the line voltage range from 380 V to 480 V.

2) Can also be operated on supply systems with 200 ... 240 V 3 AC +10 % with appropriate parameterization and reduced
power.

3) Default for 400 V line systems; undervoltage trip threshold is adjusted to the parameterized rated voltage
4 Only the fundamental component
5 Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module

4.7.10.1 Characteristics

Rated duty cycles for Basic Line Modules

P
Pmax ] Y I
09P,
03s t
— |——
P 10s wl
P
2P, e s
0,7P, L
| 3s | t
= 20s |

Figure 4-47 Duty cycles with initial load
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l«—— 4 min |

~

10 min —»

Figure 4-48 S6 duty cycle with pre-load condition
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l————
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Figure 4-49 Duty cycle with pre-load condition for 20 kW and 40 kW Basic Line Modules

Braking duty cycle for Basic Line Modules

Production machines

]

Machine tools

Figure 4-50 Braking duty cycle for Basic Line Modules
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4.8 Basic Line Modules with cold plate

4.8.1 Description

The Basic Line Modules generate a non-regulated DC voltage, which matches the rectified
line input voltage, from the 3-phase line voltage and feed this DC voltage into the DC link.
One Basic Line Module can supply one or more Motor Modules with power via the DC link.

To reduce the energy, e.g. for emergency retraction, the 20 kW and 40 kW Basic Line
Modules feature a control for an external braking resistor.

For 100 kW Basic Line Modules, an external braking unit is required for degradation of
energy. Either Braking Modules Booksize Compact (also in a parallel connection) or a
MASTERDRIVES braking unit (see Chapter "Braking units for 100 kW Basic Line Modules
(Page 497)") can be used.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

Basic Line Modules are suitable for direct operation on TN, IT and TT systems. The Line
Modules have an integrated overvoltage protection function.

The 100 kW Basic Line Module features basic interference suppression, the 20 kW and
40 kW Basic Line Modules do not.

The ratio between the line short-circuit power (system fault level) and the rated power must
be = 30.

Data regarding the radio interference voltage categories and maximum total cable lengths
that can be achieved, see Chapter "Combination options, Line Modules with line reactors
and line filters (Page 120)".
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4.8 Basic Line Modules with cold plate

4.8.2 Interface description

4821 Overview

X21
Terminal

X200-X202
DRIVE-CLIQ

X24
24 V terminal adapter

Protective cover release

V4
/ 1x55

Protective cover

Protective conductor connection
M5 /3 Nm

Cold-Plate

Elektronikstromversorgung

[T DC link busbars

Wi viu

2(=(=(

X1
Line connection

X2
Connection for braking resistor

Figure 4-51 Interface overview, Basic Line Module with cold plate (example: 20 kW)
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4.8.2.2 X1 line connection

Table 4- 51  X1: Line supply connection for Basic Line Modules 20 kW

Terminal Technical data

U1 Supply voltage:
) V1 3 AC 380 ... 480 V, 50 / 60 Hz
@@@ @@ WA Type: Screw terminal 7 (Page 708)

Protective conductor connec- | Threaded hole M5/ 3 Nm (26.6 Ibf in)"

@ tion

@
@

" For ring cable lugs without insulation (Page 710)

Table 4- 52 X1: Line supply connection for Basic Line Modules 40 kW

Terminal Technical data
U1 V1 m U1 Supply voltage:
VA1 3 AC 380 ...480V, 50/60 Hz
@ @ @ WA Max. connectable cross section 50 mm? (AWG 1), wire end
ferrules

Tightening torque min. 6 Nm (53.1 Ibf in)

Protective conductor connec- | Threaded hole M6 / 6 Nm (53.1 Ibf in)"
tion

" For ring cable lugs without insulation (Page 710)

Note
Compliance with IPXXB degree of protection for Basic Line Modules 40 kW
Degree of protection IPXXB according to EN 60529 for the Basic Line Module 40 kW is only

obtained when power cables with insulated end sleeves and cross-sections
> 25 mm?2 (AWG 4) are used.
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Table 4- 53  X1: Line supply connection for Basic Line Modules 100 kW

Terminal Technical data
U1 Supply voltage:

— — 1 [vi 3 AC 380 ... 480 V, 50 / 60 Hz
W1 Type: Threaded bolts M8"

Max. connectable cross-section: 120 mm2 (AWG 4/0)
Tightening torque: 13 Nm (115 Ibf in)

Protective conductor connec- | Threaded hole M6 / 6 Nm (53.1 Ibf in)")
tion

1) For ring cable lugs without insulation (Page 710)

48.2.3 X2 braking resistor connection

Table 4- 54  X2: Braking resistor connection at the Basic Line Module 20 kW

Terminal | Designation Technical data
1 Braking resistor connection R1 Type: Screw terminal 4 (Page 708)
2 Braking resistor connection R2

SHAS)

Table 4- 55 X2: Braking resistor connection at the Basic Line Module 40 kW

Terminal | Designation Technical data
— 1 Braking resistor connection R1 Type: Screw terminal 6 (Page 708)
o 2 Braking resistor connection R2
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Table 4- 56  Braking resistors with a thermostatic switch for 20 kW and 40 kW Basic Line Modules

Braking resistor RinQ Pnin kW 4 x Pn in kKW Pmax in KW
6SE7018-0ES87-2DCO 80 1.25 5 7.5
6SE7021-6ES87-2DCO 40 25 10 15
6SE7023-2ES87-2DCO 20 5 20 30
6SE7028-0ES87-2DCO" 8 12.5 50 75

) Not suitable for 20 kW Basic Line Module

For detailed technical information on the braking resistors, see the section entitled Braking
resistors (Page 529).

4824 X21 EP terminals

Table 4- 57 X21 EP terminal / temperature sensor

Terminal Designation Technical data
1 + Temp Temperature sensors?: KTY84-1C1302 / PT10002 /
2 - Temp PTC2 / bimetallic switch with NC contact

With the 20 kW and 40 kW Basic Line Modules, the
temperature sensor of the braking resistor (bimetallic
switch with NC contact) is connected to the tempera-
ture input.

Response thresholds of the temperature input:
Temperature at the braking resistor in the operating
range — resistance value < 100 ohms
Overtemperature at the braking resistor — resistance
value > 100 ohms

Fault responses: An alarm is output and the Basic Line
Module is deactivated with a fault after one minute, if
overtemperature is still present at the braking resistor.

A wWN -~

If there is no braking resistor, terminals 1 and 2 must
be jumpered to deactivate the overtemperature.
3 EP +24 V (pulse enable) Voltage: 24 V DC (20.4 ... 28.8 V)

4 EP M (Enable Pulses) Current gonsumption, typical: 4 mA at 24 V
Isolated input

Type: Screw terminal 1 (Page 708)

1 The temperature sensor type and the temperature output can be selected by parameter (see the SINAMICS
S120/S150 List Manual).

2) Temperatures are detected but not evaluated in the Basic Line Module.
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Terminals X21.1 and X21.2

NOTICE

Overheating of the resistor if the temperature switch is not connected

If the temperature switch is not connected, this can cause the overheating and thus
damage to the resistor.

e Connect the temperature switch.

Terminals X21.3 and X21.4

For operation, the 24 VV DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

AWARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Use temperature sensors that comply with the specifications relating to protective
separation.

o If safe electrical separation cannot be guaranteed (for linear motors or third-party

motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

4.8.2.5 X24 24 V terminal adapter

Table 4- 58 X24: 24 V terminal adapter

Terminal Designation Technical data
Y v + 24V power supply | 24 V DC supply voltage
M Ground Electronics ground

R

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.
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4.8.2.6 X200-X202 DRIVE-CLIQ interfaces

Table 4- 59 X200-X202: DRIVE-CLIQ interfaces

PIN Signal name Technical data

1 TXP Transmit data +

2 TXN Transmit data -

3 RXP Receive data +

4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -

7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) 24 V power supply
B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.
Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0

Booksize Power Units
Manual, 11/2017, 6SL3097-4AC00-1BP0O 231



Line Modules Booksize

4.8 Basic Line Modules with cold plate

4.8.3 Connection examples
L1 11
L2———— ——————1L2 ext.
L3——— —————— 1.3 24V
PE * PE
hd T
Line isolating AL _ T o
device F~ A\ \V\ _: < T =
: Q X200 X201 X202
! 1 o Hz Ho
i glE||E
' gl 18|18
| 7] a 7}
| gllg| |g|ofr2ry
| | p | M
| Q1 1|Q Q|loT——
I AR o} PeP
! | |z||Z|J]DCN
=\ . al||a a|oF——
- +Tem
Fuses[IIIIT] A | S R O
- EP +24 V
[—EPM
(D9
Li tact Basic Line
ine contactor Module
(optional) [~~~ NN A--1
2)3)
x
Line filter | > | ~—r '
(optional) T L g;o_— GR_SB; ) i
f A=)~ » Samr 1 9 1
l 1 a0 READY O—F~—Y
i Yo DCLINK o [Jp—— 4
Tt Braking Temperature
| | resistor sensor
. 1 4
Line reactor | |
| utv1 W1
LI 000 DD
i | T°
I |
X1 i
I =EE|
1
I : ¢ 6)
| | a |
Y T
| I
I |
| I

DI/DO, controlled by the Control Unit

2 No additional load permitted downstream of the line contactor.

3 The current carrying capacity of the digital output (DO) must be observed; an output coupling device may have to be used.
4 The bimetallic switch with wiring may not exceed a resistance value of 100 ohm in the closed state.

% Jumper for deactivating temperature monitoring for the braking resistor.

6 Contacting via plug connector (20 kW) or shield plate (40 kW).

7 Contact established via rear mounting panel or shielding buses in accordance with the EMC installation guideline.

Figure 4-52 Connection example: Basic Line Module (20 kW and 40 kW)
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L1 L1
L2 12 ext.
L3 1L3 24V
PE _i_ PE " v
Line isolating AL _ | o
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i o ~ o~
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| ] ] ]
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So¢-1-EP +24V
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w
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1 I
1 1
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"DI/DO, controlled by the Control Unit

2 No additional load permitted downstream of the line contactor.

3 The current carrying capacity of the digital output (DO) must be observed; an output coupling device may have to be used.
4 The bimetallic switch with wiring may not exceed a resistance value of 100 ohm in the closed state.

5 Jumper for deactivating temperature monitoring for the braking resistor.

9 Contacting via plug connector (20 kW) or shield plate (40 kW).

) Contact established via rear mounting panel or shielding buses in accordance with the EMC installation guideline.

Figure 4-53 Connection example: Basic Line Module (100 kW)
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48.4

Meaning of LEDs

Table 4- 60 Meaning of the LEDs on the Basic Line Module

Status Description, cause Remedy
RDY DC LINK

Off Off The electronics power supply is missing or outside the | -
permissible tolerance range.

Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.

Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-

CLiQ communication is taking place. age.
The DC link voltage is outside the permissible tolerance
range.

Orange Orange DRIVE-CLiQ communication is being established. -

Red -1 This component has at least one fault. Resolve and acknowledge

the fault.

Green/ -1 Firmware is being downloaded. -

red (0.5 Hz)

Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.

(2 Hz) waits for POWER ON.

Green/orange | --" Component recognition via LED is activated?. -

or Note:

red/orange Both options depend on the LED status when compo-
nent recognition is activated.

1 lrrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual
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4.8.5 Dimension drawings
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Figure 4-54 Dimension drawing of 20 kW Basic Line Module with cold plate, all dimensions in mm and (inches)
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Figure 4-55 Dimension drawing of 40 kW Basic Line Module with cold plate, all dimensions in mm and (inches)
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Figure 4-56 Dimension drawing of 100 kW Basic Line Module with cold plate, all dimensions in mm and (inches)
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4.8.6 Mounting

Please note the following before mounting a Basic Line Module with cold plate onto a
customer-specific heat sink:

® Before mounting, check the surface of the heat sink to ensure that it is not damaged.

e To improve heat transfer, a heat-conducting medium must be used. Special spherical-
indented heat-conducting foil must be used for this purpose. Every Basic Line Module
cold plate is supplied with heat-conducting foil cut to the right size. Note the mounting
position of the heat-conducting foil (see figures below).

Note
e Also replace the heat-conducting foil when replacing a component.
¢ Only use heat-conducting foil released or supplied by Siemens.

Table 4- 61  Overview of heat-conducting foils

Article No.
Heat-conducting foil, 100 mm 6SL3162-6FD00-0AAOD
Heat-conducting foil, 150 mm 6SL3162-6FF00-0AAQ
Heat-conducting foil, 200 mm 6SL3162-6FH00-0AAOD

Note

To mount the components, M6 threaded bolts and hexagon nuts/grub screws 1ISO 7436-
M6x40-14 H, property class 8.8 are recommended.
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External heat sink
Threaded bolts M6
Heat-conducting foil
Cold plate

M6 nut

Spring washer
Washer

QEPOO®®OO

Figure 4-57 Mounting a Basic Line Module 40 kW with cold plate on an external heat sink

Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 10 Nm (88.5 Ibf in)
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External heat sink
Threaded bolts M6
Heat-conducting foil
Cold plate

M6 nut

Spring washer
Washer

QPEOE®OO

Figure 4-58 Mounting a Basic Line Module 100 kW with cold plate on an external heat sink

Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 10 Nm (88.5 Ibf in)
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Support with the mechanical control cabinet design is available from:

Siemens AG

Digital Factory, DF MC MF - WKC AS

TCCCC (Technical Competence Center Cabinets Chemnitz)
Postfach 1124

09070 Chemnitz

E-mail: cc.cabinetcooling.aud@siemens.com

Properties of the heat sink

AlMgSi 0.5 is recommended as the heat sink material.

The roughness of the external heat sink surface should be at least Rz 16 and the contact
surface between the heat sink and cold plate should have an evenness of 0.2 mm
(applicable to a height of 450 mm and width of 300 mm).

Note

Machine manufacturers can adapt the heat sink version to their special requirements. The
specified rated data for the Power Modules can only be achieved if the power losses can be
dissipated by the external heat sink under the specified general conditions.

NOTICE

Damage to the cold plate caused by incorrect mounting

The threaded bolts can damage the cold plate when it is being mounted.
¢ Do not damage the cold plate.

4.8.7 Operation on an isolated-neutral system (IT system)

In IT systems, all live parts are isolated from ground, or one point is connected to ground
through an impedance. Housings of loads in the electrical plant or system are either
individually grounded, jointly grounded or are all connected to the system ground

To operate a 100 kW Basic Line Module on an isolated-neutral (IT) system, the connection
bracket for the interference suppression capacitor (Page 242) must be removed. The
connection bracket is located on the lower side of the component.

Note
Connection bracket to the interference suppression capacitor has not been removed

If the connection bracket for the interference suppression capacitor is not removed, an error
message might be output via the insulation monitor in the system.
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4.8.8 Operation on networks with asymmetrical grounding

TN or TT systems with asymmetrical grounding are not grounded at the neutral point, but
rather at another reference point, for example at the line conductor.

For operation of a Basic Line Module 100 kW on such networks, the connection bracket for
the interference suppression capacitor must be removed (see Chapter "Operation on an
isolated network (IT system) (Page 241)".

The symmetrical filter branch and the clock frequency filter remain effective.

NOTICE

Damage to equipment if operation is carried out on asymmetrically grounded networks
without the connecting bracket removed

With asymmetrical grounding, the interference suppression capacitors are subjected to
voltage overload if the connection bracket has not been removed.

¢ Remove the connection bracket for the interference suppression capacitor before
commissioning.

4.8.9 Removing the connection clip for the interference suppression capacitor

AWARNING

Electric shock when the connection bracket is removed

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 5 min. after the supply has been switched off before removing the connection
bracket.

Booksize Power Units
242 Manual, 11/2017, 6SL3097-4AC00-1BPO




Line Modules Booksize

4.8 Basic Line Modules with cold plate

1. Remove the connection bracket to

the interference suppression capacitor

using a Tx25 screwdriver.

2. Withdraw the connection bracket.

3. Connection bracket to the interfer-
ence suppression capacitor

Note

Installing the connection bracket for the interference-suppression capacitor

For operation of the Basic Line Module in a TN or TT system with grounded neutral point, the
connection bracket must be refitted and fastened with a tightening torque of 1.8 Nm

(15.9 Ibf in).

4.8.10 Technical data

Table 4- 62 Technical data for Basic Line Modules with cold plate cooling

6SL3136- 1TE22-0AA0 1TE24-0AA0 1TE31-0AA0
Rated power kW 20 40 100
Infeed"
Rated power S1 duty kW (Pn) 20 40 100
Infeed power S6 duty (40 %) kW (Pss) 26 52 130
Peak infeed power KW (Pmax) 60 120 175
Braking power
Continuous power kW (Pn) 5 10 -
Peak power KW (Pmax) 40 80 -
Supply voltages
Line voltage Vacrms 3 AC 380...480 £ 10 % (-15 % < 1 min)
Line frequency Hz 47 ... 63
Electronics power supply Vbc 24 (204 ... 28.8)
DC-link voltage Vbc 510... 720
Overvoltage trip Vbe 8202 %
Undervoltage trip? Vbe 3602 %
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6SL3136- 1TE22-0AA0 1TE24-0AA0 1TE31-0AA0
Rated input currents
at AC 380 V Aac 34.5 69 172
at AC 480V /AC 528 V Aac 31/29 62 /58 154 /145
at 480 V; S6 duty (40 %) Anc 38 78 193
Peak current
at AC 400 V / AC 480 V) Aac 113/91 208 /172 265 /252
DC link currents
Rated DC link current:
at 600 V DC Abc 33.5 67 167
DC-link current:
at510 v DC/720V DC Abc 33.5/27.8 67 /55.6 167 /139
at 600 V DC; S6 duty (40%) Abc 43 87 217
at 600 V DC; peak current Abpc 100 200 292
Current carrying capacity
DC link busbars Aacrms 100 200 200
Reinforced DC link busbars Aacrms 150 -- --
24V DC busbars Aacrms 20 20 20
Electronics current consumption
at24 VvV DC Abc 0.9 1.1 1.6
Total power loss w 141.6 276.4 618.4
(including electronics losses, see Power
loss tables (Page 734))
DC link capacitance
Basic Line Module MF 940 1880 4100
Drive line-up, max. MF 20000 20000 20000
Power factor?® cos @ approx. 0.98
Circuit breaker See Chapter Overcurrent protection using fuses and circuit
(IEC 60947 and UL) breakers (Page 47)
Max. total cable length* See Chapter Combination options, Line Modules with line

reactors and line filters (Page 120)

Max. permissible heat sink temperature °C 70 ‘ 70 | 70
Ventilation clearances
above/below mm =80
Weight kg 6.4 [10.9 | 16.4

1) The specified power ratings apply to the line voltage range from 380 V to 480 V.
2)  Default for 400 V line systems; undervoltage trip threshold is adjusted to the parameterized rated voltage
3)  Only the fundamental component

4 Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module
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4.8.10.1 Characteristics

Rated duty cycles for Basic Line Modules

Booksize Power Units
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Braking duty cycle for Basic Line Modules
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Figure 4-62 Braking duty cycle for Basic Line Modules
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4.9 Smart Line Modules with internal air cooling

491 Description

The Smart Line Module is a non-regulated infeed/regenerative feedback unit. The Smart
Line Module supplies the Motor Module with a non-regulated DC voltage at the DC output. In
the infeed mode the Smart Line Module exhibits the typical current and voltage waveforms of
a 6-pulse diode rectifier bridge.

In feedback mode, the current waveform is square waved. Regenerative feedback can be
deactivated if required. On 5 kW and 10 kW Smart Line Modules, this is realized via a
terminal, since these modules do not feature a DRIVE-CLiQ connection. On 16 kW to 55 kW
Smart Line Modules, regenerative feedback can be deactivated via parameters, as, just like
Active Line Modules, these modules are equipped with a DRIVE-CLIQ connection.

The DC link starts precharging as soon as the line voltage is applied and is independent of
its phase sequence direction. Load can be applied to the DC link after the module has been
enabled.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

Smart Line Modules are suitable for direct operation on TN, IT and TT systems. The Line
Modules have an integrated overvoltage protection function.

4.9.2 Additional safety instructions for Smart Line Modules Booksize

NOTICE

Damage to the Smart Line Module for an incorrect switch-on or switch-off sequence

It is essential that an appropriate switch-on and switch-of sequence (Page 248) is complied
with in order to control the 5 kW and 10 kW Smart Line Modules; if this sequence is not
observed, the Smart Line Module could be damaged beyond repair.

e Comply with the specified switching sequence.

Note
Connected to the public low-voltage network

Smart Line Modules have been designed for use in the industrial environment and generate
current harmonics on the line side as a result of the rectifier circuit.

When connecting a machine with integrated Smart Line Modules to the public low-voltage
line supply (grid), authorization is required in advance from the local power supply company
(utility company) in the following cases:

e The rated current of the motor < 16 A per conductor.

e The rated motor current does not comply with the requirements specified in EN 61000-3-
2 regarding current harmonics.
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4.9.3 Switch-on/switch-off sequence for 5 kW and 10 kW Smart Line Modules

It is essential that the subsequently described switch-on and switch-of sequence is complied
with in order to control the 5 kW and 10 kW Smart Line Modules; if this sequence is not
observed, the Smart Line Module could be destroyed.

Observe the "Ready" signal at output terminal X21.1:
Switching on

24V DC supply X24 ON

Line contactor ON

EP signal X21.3 and X21.4 ON

1.

2.

3.

4. Wait until precharging has been completed

5. "Ready" signal at terminal X21.1 switched to high
6.

Infeed is ready, pulse enable possible for motors

Switching off

1. Shut drives down

Cancel pulse enable for motors (OFF1 signal)
EP signal X21.3 and X21.4 OFF

Line contactor OFF

24V DC supply X24 OFF

o w DN

Overload

1. "Prewarning" signal at terminal X21.2 switches to low
2. Shut drives down via the control system

3. "Ready" signal at terminal X21.1 switches to low

4. Pulse inhibit for all the drives supplied by this infeed within 4 ms

Booksize Power Units
248 Manual, 11/2017, 6SL3097-4AC00-1BPO



Line Modules Booksize

4.9 Smart Line Modules with internal air cooling

4.9.4 Interface description

4941 Overview

X21/X22
Terminals

X24
24 V terminal adapter

Protective cover release
Y 4
/ 1x5,5

Protective cover

Electronics power supply

I~ DC link busbars

LEDs —HHm—)

=

[SiEnENs)
g
1 il X1
Protective conductor connection 0\%‘ W Line connection
M5 /3 Nm

Figure 4-63 Interface overview, 5 kW and 10 kW Smart Line Modules with internal air cooling (example: 5 kW)
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250

X21
Terminal

X200-X202
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24V terminal adapter
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Electronics power

supply
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LEDs
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Protective conductor
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X1
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Figure 4-64 Interface overview, 16 kW Smart Line Module with internal air cooling
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X21
Terminal

X200-X202
DRIVE-CLIQ

X24
24V terminal adapter

Release
Protective cover =

Electronics power supply

1x5,5

Protective cover 7

DC link busbars

LEDs —tara ]

Rating plate

Protective conductor
connection
6/6 Nm

Line connection

Figure 4-65 Interface overview, 36 kW and 55 kW Smart Line Modules with internal air cooling (example: 55 kW)
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4942 X1 line connection

Table 4- 63 X1: Line connection for Smart Line Modules 5 kW and 10 kW

Terminal Technical data
U1 Supply voltage:
) V1 3 AC 380 ... 480 V, 50 / 60 Hz
@@@ @@ WA Type: Screw terminal 5 (Page 708)
Protective conductor Threaded hole M5/ 3 Nm (26.6 Ibf in)"

@ connection

@
@

1) For ring cable lugs without insulation (Page 710)

Table 4- 64 X1: Line supply connection for Smart Line Modules 16 kW

Terminal Technical data

U1 V1 m U1 Supply voltage:
V1 3 AC 380...480V, 50/60 Hz

@ @ @ WA Type: Screw terminal 6 (Page 708)
Protective conductor Threaded hole M5/ 3 Nm (26.6 Ibf in)"
connection

O°®

) For ring cable lugs without insulation (Page 710)
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Table 4- 65 X1: Line connection for Smart Line Modules 36 kW and 55 kW

Terminal Technical data
U1 Supply voltage:
— — Vi 3 AC 380 ... 480 V, 50 / 60 Hz
WA 36 kW: Threaded bolt M6 / 6 Nm (53.1 Ibf in)"

55 kW: Threaded bolt M8 / 13 Nm (115 Ibf in)"

Protective conductor 36 kW and 55 kW: Threaded hole M6 / 6 Nm (53.1 Ibf in)"
connection

) For ring cable lugs without insulation (Page 710)
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4943 X21 EP terminals

Smart Line Modules 5 kW and 10 kW

Table 4-66 X21 EP terminal for Smart Line Modules 5 kW and 10 kW

Terminal

Designation

Technical data

1

A wWN -~

DO: Ready

Feedback signal: Smart Line Module ready

The signal switches to high level when the following condi-
tions have been met:

Electronics power supply (X24) OK
DC link is precharged

Pulses enabled (X21.3/4)

No overtemperature

No overcurrent

DO: Prewarning

DO: Prewarning
High = no prewarning
Low = prewarning

Overtemperature warning threshold/I?t

5 kW

prewarning: 64 °C, overtemperature threshold: 69 °C
10 kW

prewarning: 68 °C, overtemperature threshold: 73 °C
No regenerative feedback capability due to a line fault

[only monitored when feedback is activated (see termi-
nal X22.2)]

EP +24 V (pulse enable)

EP M (Enable Pulses)

Voltage: 24 V DC (20.4 ... 28.8 V)
Current consumption, typical: 4 mA at 24 V
Isolated input

Type: Screw terminal 1 (Page 708)

Terminals X21.1 and X21.2

Note

Wiring to a digital input of the Control Unit

Output terminal X21.1 must be wired to a digital input on the CU. The drives supplied with
power from the Smart Line Module have to use this signal as a ready signal. This ensures
that a pulse enable can only be issued for the drives (motor or generator operation) when the
infeed is ready.
If interconnection with a digital input on the CU is not possible, the signal must be evaluated
by a higher-level control system instead. It is not permissible that the control system sets the
drives to ready until the infeed "Ready" signal is present.

254
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Note
Evaluating the "Prewarning"” signal

The "Prewarning" signal at output terminal X21.2 warns against an overload. If this signal is
set to low, the control system shuts the drives down before the "Ready" signal switches to
low. If the "Ready" signal switches to "low", the drive pulses must be suppressed within

4 ms.

Note

The Smart Line Module signals "Ready" (X21.1 = High), even if one of the line conductor
voltages is not available. In this case, regenerative feedback is deactivated and an alarm is
output at X21.2 (DO, Warning |12t low signal).

If regenerative feedback was deactivated by applying a "high" signal to terminal X22.2 (DI,
Disable), no alarm will be output at X21.2 (DO, Warning 12t).

Terminals X21.3 and X21.4

For operation, the 24 V DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

16 kW to 55 kW Smart Line Modules

Table 4- 67 X21 EP terminal / temperature sensor for 16 kW to 55 kW Smart Line Modules

Terminal Function Technical data

1 + Temp Temperature sensors?: KTY84-1C130/ PT1000 / PTC /
1 2 - Temp bimetallic switch with NC contact
2
3 3 EP +24 V (pulse enable) Voltage: 24 V DC (20.4 ... 28.8 V)
4 4 EP M (Enable Pulses) Current consumption, typical: 4 mA at 24 V

Isolated input
Type: Screw terminal 1 (Page 708)

1 The temperature sensor type and the temperature output can be selected by parameter (see the SINAMICS
S120/S150 List Manual).
Temperatures are sensed, but are not evaluated in the Smart Line Module.
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Terminals X21.1 and X21.2 - temperature sensor connection

/N\WARNING

Electric shock in the event of voltage flashovers on the temperature sensor cable

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Only use temperature sensors that fully comply with the specifications of protective
separation.

e If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

NOTICE

Damage to motor in the event of incorrectly connected KTY temperature sensor

A KTY temperature sensor connected with incorrect polarity cannot detect if the motor
overheats. Overheating can cause damage to the motor.

e Connect the KTY temperature sensor with the correct polarity.

Terminals X21.3 and X21.4

For operation, the 24 VV DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

4.94.4 X22 digital inputs

Table 4- 68 X22 digital inputs for Smart Line Modules 5 kW and 10 kW

Terminal Designation™ Technical data
1 24\ power supply Electronics power supply for controlling digital inputs
X22.2 and 3
1 2 DI: Disable Regeneration Deactivate regenerative feedback (high active)
2 No power is supplied back to the network from the DC
3 link. The regenerative energy of the motors may have to
4 be reduced using a combination of the Braking Module
and braking resistor.
3 DI: Reset Reset faults (negative edge)
4 Ground Electronics ground
Type: Screw terminal 1 (Page 708)
1) DI: Digital input
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494.5 X24 24 V terminal adapter

Table 4- 69 X24: 24 V terminal adapter

Terminal Designation Technical data
T w1 + 24 V power supply | 24 V DC supply voltage
M Ground Electronics ground

oMY,

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.

4946 X200-X202 DRIVE-CLIQ interfaces

Table 4- 70  X200-X202: DRIVE-CLIQ interfaces

PIN Signal name Technical data

1 TXP Transmit data +

2 TXN Transmit data -

3 RXP Receive data +

4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -

7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) 24 V power supply
B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.
Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0
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495 Connection examples
L1 1L1 ext.
L2 —>—— —————————>1L2 24V
L3 —— —————>1L3
PE——¢ PE +| M
Main switch Fv— =% X\-—— L
I + M i
| 3[4
T
: T
|
|
|
| @ O_%
|
Fuses [[|[][1 1LY oM
! ol Olber
LA odule o
O
2) 10)
o | o
Line contactor -\ -\ T2 X21
(optional) 1] 3)4) S~ DO, Ready
2) [-DO, Warning I*t
-EP +24 V
—EP M
Line filter —~ »
8 O READY
Il | 8 = — ODC LINK
! ! =+ 24V
| 1 — DI, Disable
t ., DI, Reset
I- C T 'i — M1
Line reactor i i UVIw1
. . L1
L

" Leading opening contact t >10 ms; 24 V DC and ground must be connected for operation.

2 DI/DO, controlled by the Control Unit

3 No additional load permitted downstream of the line contactor

4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.

9 DO high, feedback deactivated (a bridge can be installed between X22 pin 1 and 2 for permanent deactivation)

6 X22 pin 4 must be connected with ground (ext. 24 V)

7 Contact established through the rear mounting panel or shield rails in accordance with the EMC installation guideline
8 5 kW and 10 kW line filter via shield connection

9 Signal output of controller to prevent reaction of 24 VV DC supply on EP terminal

19 Interconnection via BiCo to parameter p0864

Figure 4-66 Connection example for 5 kW and 10 kW Smart Line Modules
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L1 ———— 11 pon
L2 ———— E——] .
L3 — 113 4V
—
S §
X Q Q
X200 X201 X202
Main switch F——\-\-X—— — oH- __§ .
' 3| (3|2
| < X 2
| gl 3]]8
T O O O
| 2 g g .
| ol 2] |t
|
' x21 =~ Al e
4 4 4
F - - +Temp [a] [a) a o_gc%
s I & o,
-EP +24V
-EP M
» b9
Smart Line
Module
Line contactor [__] —9—__¥\)\
(optional) 34)
Line filter | >
1.
' &0 READY
| 8
: 30 DCLINK
|
1
Line reactor |
' U1viw1
L= 000 @ @
1.
1
' b T T°
I X |
I ' !
1 h .
I X !
I L 1 1
' 1
' 1
' 1
]

" Leading opening contact, t >10 ms

2 DI/DO, controlled from the Control Unit

3 No additional load/consumer is permitted after the line contactor

4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.

5 Contact established through the rear mounting panel or shield rails in accordance with the EMC installation guideline

Figure 4-67 Connection example for 16 kW to 55 kW Smart Line Modules

Note

If you are using a VSM10 Voltage Sensing Module, the leading opening contact can be
omitted.
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4.9.6 Meaning of LEDs
4.9.6.1 Smart Line Modules 5 kW and 10 kW
Table 4-71 Meaning of the LEDs on 5 kW and 10 kW Smart Line Modules
LED Color Status Description, cause Remedy
RDY - Off The electronics power supply is missing or outside the | —
permissible tolerance range.
Green Continuous | The component is ready for operation. -
light
Orange Continuous | The precharging has not yet been completed. -
light The bypass relay has dropped out.
The EP terminals are not supplied with 24 V DC.
Red Continuous | Overtemperature Diagnose the fault (using
light overcurrent the output terminals) and
acknowledge (using the
input terminal).
DC LINK | Orange Continuous | The DC link voltage is within permissible tolerance -
light range.
Red Continuous | The DC link voltage is outside the permissible tolerance | Check the line supply
light range or a line fault is present. voltage.
Booksize Power Units
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4.9.6.2

4.9 Smart Line Modules with internal air cooling

16 KW to 55 kW Smart Line Modules

Table 4- 72 Meaning of the LEDs on Smart Line Modules = 16 kW

Status Description, cause Remedy
RDY DC LINK

Off Off The electronics power supply is missing or outside the |-
permissible tolerance range.

Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.

Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-

CLiQ communication is taking place. age.
The DC link voltage is outside the permissible tolerance
range.

Orange Orange DRIVE-CLiQ communication is being established. -

Red -1 This component has at least one fault. Resolve and acknowledge

the fault.

Green/red -1 Firmware is being downloaded. -

(0.5 Hz)

Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.

(2 Hz) waits for POWER ON.

Green/orange | --1 Component recognition via LED is activated?. -

or Note:

red/orange Both options depend on the LED status when compo-
nent recognition is activated.

1 Irrespective of the status of the LED "DC LINK"
2 For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual

Booksize Power Units
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4.9.7 Dimension drawings
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Figure 4-68 Dimension drawing of 5 kW and 10 kW Smart Line Modules with internal air cooling, all
dimensions in mm and (inches)

Note
The shield connecting plate is integrated in the line connector of the 50 mm Smart Line
Modules.
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Figure 4-69 Dimension drawing of 16 kW Smart Line Module with internal air cooling, all dimensions in mm and (inches)

Note
The shield connecting plate is part of the scope of delivery of the 100 mm Smart Line
Modules.
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Figure 4-70 Dimension drawing of 36 kW Smart Line Module with internal air cooling, all dimensions in mm and (inches)
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Figure 4-71 Dimension drawing of 55 kW Smart Line Module with internal air cooling, all dimensions in mm and (inches)
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498 Installation

Smart Line Modules are designed for installation in the control cabinet. They are fixed to the
control cabinet panel or a mounting panel using M6 screws.

©) Control cabinet panel/mounting panel
@ Washer
® M6 screw

Figure 4-72 Mounting a Smart Line Module with internal air cooling (example: 36 kW)

Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque. 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 6 Nm (53.1 Ibf in)

Booksize Power Units
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4.9.9

Technical data

4.9 Smart Line Modules with internal air cooling

Table 4- 73  Technical data for Smart Line Modules in booksize format with internal air cooling

Internal air cooling 6SL3130- |6AE15-0A.. |6AE21-0A.. |6TE21-6A.. |6TE23-6A.. | 6TE25-5AA.

Rated power kW 5 10 16 36 55

Infeed"

Rated power S1 duty kW (Pn) 5 10 16 36 55

Infeed power S6 duty (40 %) kW (Pss) 6.5 13 21 47 71

Peak infeed power kW (Pmax) 10 20 35 70 91

Regenerative feedback

Continuous regenerative power kW 5 10 16 36 55

Peak regenerative power kW 10 20 35 70 91

Supply voltages

Line voltage Vac 3 AC 380...480 £ 10 % (-15 % < 1 min)

Line frequency Hz 47 ... 63

Electronics power supply Vbc 24 (204 ... 28.8)

DC-link voltage Vbc 510 ... 720

Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 3602 %

Input currents

Rated input current

at AC 400 V Aac 8.1 16.2 27.5 59 90

at AC 380 V/AC 480V Aac 8.6/6.7 17/12.8 29/24.5 62 /51 94 /77

S6 duty (40 %) at AC 400 V Aac 10.6 211 35 76 106

Peak current at AC 400 V Aac 15.7 31.2 57.5 112 130

DC-Hlink currents

DC-link output current

at 600 V DC Anc 8.3 16.6 27 60 92

at510 V DC /720 V DC Anc 9.3/6.9 19.6/13.9 30/22.2 67 /50 92/76.4

S6 duty (40%) at 600 V DC Aoc 11 22 35 79 138

Peak current at 600 V DC Anc 16.6 33.2 59 118 178

Current carrying capacity

DC link busbars Aoc 100 100 100 200 200

Reinforced DC link busbars

24 V DC busbars Aoc 150 150 150 -- --
Aoc 20 20 20 20 20

Electronics current consumption

at24 v DC Aoc 0.8 0.9 0.95 1.5 1.9

Total power loss w 79.2 141.6 187.8 406 665.6

(including electronics losses, see

Power loss tables (Page 734))

DC link capacitance

Smart Line Module uF 220 330 705 1410 1880

Drive line-up, max. uF 6000 6000 20000 20000 20000

Power factor cos @ 0.98

Circuit breaker
(IEC 60947 and UL)

See Chapter Overcurrent protection using fuses and circuit breakers

(Page 47)
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Internal air cooling 6SL3130- |6AE15-0A.. |6AE21-0A.. |6TE21-6A.. |6TE23-6A.. | 6TE25-5AA.
Rated power kw 5 10 16 36 55
Max. total cable length? See Chapter Combination options, Line Modules with line reactors and
line filters (Page 120)
Sound pressure level dB(A) <60 | <60 | <60 <65 <60
Cooling method
(internal air cooling) Internal fan
Cooling air requirement m3/h 29.6 29.6 56 112 160
Max. permissible heat sink tem- | °C 694 734 77 80 75
perature
Ventilation clearances
above/below mm >80
Rated voltage for rated data 3 AC 380 V
Weight kg 47 4.8 7 10.7 16

1) The specified power ratings apply to the line voltage range from 380 V to 480 V.
2)  For 16 kW and 36 kW Smart Line Modules: Default for 400 V line supplies; undervoltage trip threshold is adjusted to the

parameterized rated voltage.

8) Maximum total cable length = motor cables, line feeder cable from line filter to the Line Module
4 Values cannot be read out by the system (STARTER).
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4.9.9.1 Characteristics

Rated duty cycles of Smart Line Modules

P P
Pss Pss
P, — P -
L
o4pr 1 04P 0s
<— 10 min —>- t . ' t
' ' ~<«— 60s —»
S6 duty cycle with pre-load condition S6 peak power load cycle with initial load
P P
P~ oo T6P, e
D 4s
10,2s o«
> -
. It
)7
t t
<— 10s —>» <— 108 —»
Peak power load cycle with initial load Peak power load duty cycle without initial load

Figure 4-73 Rated duty cycles of Smart Line Modules
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4.10

4.101

270

Smart Line Modules with external air cooling

Description

The Smart Line Module is a non-regulated infeed/regenerative feedback unit. The Smart
Line Module supplies the Motor Module with a non-regulated DC voltage at the DC output. In
the infeed mode the Smart Line Module exhibits the typical current and voltage waveforms of
a 6-pulse diode rectifier bridge.

In feedback mode, the current waveform is square waved. Regenerative feedback can be
deactivated if required. On 5 kW and 10 kW Smart Line Modules, this is done via a terminal,
since these modules do not feature a DRIVE-CLIQ connection. On 16 kW to 55 kW Smart
Line Modules, regenerative feedback can be deactivated via parameters, as, just like Active
Line Modules, these modules are equipped with a DRIVE-CLiQ connection.

The DC link starts precharging as soon as the line voltage is applied and is independent of
its phase sequence direction. Load can be applied to the DC link after the module has been
enabled.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

Smart Line Modules are suitable for direct operation on TN, IT and TT systems. The Line
Modules have an integrated overvoltage protection function.

External air cooling uses the "through-hole" method. This is a cooling method that is only
available for SINAMICS booksize units. The Smart Line Module and its heat sink can be
inserted in a rectangular knockout at the rear of the control cabinet and mounted with a seal.
The heat sink and the fan (included in the scope of supply) project beyond the rear of the
control cabinet and the heat is dissipated outside the control cabinet or in a separate air
duct.
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4.10.2 Additional safety instructions for Smart Line Modules Booksize

Booksize Power Units

NOTICE

Damage to the Smart Line Module for an incorrect switch-on or switch-off sequence

It is essential that an appropriate switch-on and switch-of sequence (Page 272) is complied
with in order to control the 5 kW and 10 kW Smart Line Modules; if this sequence is not
observed, the Smart Line Module could be damaged beyond repair.

e Comply with the specified switching sequence.

Note
Connected to the public low-voltage network

Smart Line Modules have been designed for use in the industrial environment and generate
current harmonics on the line side as a result of the rectifier circuit.

When connecting a machine with integrated Smart Line Modules to the public low-voltage
line supply (grid), authorization is required in advance from the local power supply company
(utility company) in the following cases:

e The rated current of the motor < 16 A per conductor.

e The rated motor current does not comply with the requirements specified in EN 61000-3-
2 regarding current harmonics.
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4.10.3 Switch-on/switch-off sequence for 5 kW and 10 kW Smart Line Modules

It is essential that the subsequently described switch-on and switch-of sequence is complied
with in order to control the 5 kW and 10 kW Smart Line Modules; if this sequence is not
observed, the Smart Line Module could be destroyed.

Observe the "Ready" signal at output terminal X21.1:
Switching on

24V DC supply X24 ON

Line contactor ON

EP signal X21.3 and X21.4 ON

1.

2.

3.

4. Wait until precharging has been completed

5. "Ready" signal at terminal X21.1 switched to high
6.

Infeed is ready, pulse enable possible for motors

Switching off

1. Shut drives down

Cancel pulse enable for motors (OFF1 signal)
EP signal X21.3 and X21.4 OFF

Line contactor OFF

24V DC supply X24 OFF

o w DN

Overload

1. "Prewarning" signal at terminal X21.2 switches to low
2. Shut drives down via the control system

3. "Ready" signal at terminal X21.1 switches to low

4. Pulse inhibit for all the drives supplied by this infeed within 4 ms
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272 Manual, 11/2017, 6SL3097-4AC00-1BPO



Line Modules Booksize
4.10 Smart Line Modules with external air cooling

4104 Interface description
4.10.4.1 Overview
1
X21/X22 2
Terminals 3
O
X24 20 @
24V terminal adapter 4%7 — 1 Heat sink
Release i
Protective cover Electronics power
0wl o supply
O "t
1x5,5 % mrkﬁm L+ DC link busbars
Protective cover | @ "‘%@f% [
28 gu
SHEMENS
§
LEDs [g::,
i 9
I
SEMENS g\ :
Protective I 3 el | X1
conductor 0 ®‘ =7 Li fi
connection Ine connection
M5 /3 Nm
Figure 4-74 Interface overview, 5 kW and 10 kW Smart Line Modules with external air cooling
(example: 5 kW)
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X21
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Figure 4-75 Interface overview, 16 kW Smart Line Module with external air cooling
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X21
Terminal

X200-X202
DRIVE-CLiIQ

X24
24 V terminal adapter
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supply
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Rating plate
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X1
Line connection

Figure 4-76 Interface overview, 36 kW and 55 kW Smart Line Modules with external air cooling (example: 55 kW)
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4.10.4.2 X1 line connection

Table 4- 74  X1: Line connection for Smart Line Modules 5 kW and 10 kW

Terminal Technical data
U1 Supply voltage:
) V1 3 AC 380 ... 480 V, 50 / 60 Hz
@@@ @@ WA Type: Screw terminal 5 (Page 708)
Protective conductor Threaded hole M5/ 3 Nm (26.6 Ibf in)"

@ connection

1) For ring cable lugs without insulation (Page 710)

@
@

Table 4- 75 X1: Line supply connection for Smart Line Modules 16 kW

Terminal Technical data

U1 V1 m U1 Supply voltage:
V1 3 AC 380...480V, 50/60 Hz

@ @ @ WA Type: Screw terminal 6 (Page 708)
Protective conductor Threaded hole M5/ 3 Nm (26.6 Ibf in)"
connection

O°®

) For ring cable lugs without insulation (Page 710)
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Table 4- 76 X1: Line connection for Smart Line Modules 36 kW and 55 kW

Terminal Technical data
U1 Supply voltage:
— — Vi 3 AC 380 ... 480 V, 50 / 60 Hz
WA 36 kW: Threaded bolt M6 / 6 Nm (53.1 Ibf in)"

55 kW: Threaded bolt M8 / 13 Nm (115 Ibf in)"

Protective conductor 36 kW and 55 kW: Threaded hole M6 / 6 Nm (53.1 Ibf in)"
connection

) For ring cable lugs without insulation (Page 710)
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4.10.4.3 X21 EP terminals

Smart Line Modules 5 kW and 10 kW

Table 4- 77 X21 EP terminal for Smart Line Modules 5 kW and 10 kW

Terminal

Designation

Technical data

1

A wWN -~

DO: Ready

Feedback signal: Smart Line Module ready

The signal switches to high level when the following condi-
tions have been met:

Electronics power supply (X24) OK
DC link is precharged

Pulses enabled (X21.3/4)

No overtemperature

No overcurrent

DO: Prewarning

DO: Prewarning
High = no prewarning
Low = prewarning

Overtemperature warning threshold/I?t

5 kW

prewarning: 64 °C, overtemperature threshold: 69 °C
10 kW

prewarning: 68 °C, overtemperature threshold: 73 °C
No regenerative feedback capability due to a line fault

[only monitored when feedback is activated (see termi-
nal X22.2)]

EP +24 V (pulse enable)

EP M (Enable Pulses)

Voltage: 24 V DC (20.4 ... 28.8 V)
Current consumption, typical: 4 mA at 24 V
Isolated input

Type: Screw terminal 1 (Page 708)

Terminals X21.1 and X21.2

Note

Wiring to a digital input of the Control Unit

Output terminal X21.1 must be wired to a digital input on the CU. The drives supplied with
power from the Smart Line Module have to use this signal as a ready signal. This ensures
that a pulse enable can only be issued for the drives (motor or generator operation) when the
infeed is ready.
If interconnection with a digital input on the CU is not possible, the signal must be evaluated
by a higher-level control system instead. It is not permissible that the control system sets the
drives to ready until the infeed "Ready" signal is present.
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Note
Evaluating the "Prewarning"” signal

The "Prewarning" signal at output terminal X21.2 warns against an overload. If this signal is
set to low, the control system shuts the drives down before the "Ready" signal switches to
low. If the "Ready" signal switches to "low", the drive pulses must be suppressed within

4 ms.

Note

The Smart Line Module signals "Ready" (X21.1 = High), even if one of the line conductor
voltages is not available. In this case, regenerative feedback is deactivated and an alarm is
output at X21.2 (DO, Warning |12t low signal).

If regenerative feedback was deactivated by applying a "high" signal to terminal X22.2 (DI,
Disable), no alarm will be output at X21.2 (DO, Warning 12t).

Terminals X21.3 and X21.4

For operation, the 24 V DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

16 kW to 55 kW Smart Line Modules

Table 4-78 X21 EP terminal / temperature sensor for 16 kW to 55 kW Smart Line Modules

Terminal Function Technical data

1 + Temp Temperature sensors?: KTY84-1C130/ PT1000 / PTC /
1 2 - Temp bimetallic switch with NC contact
2
3 3 EP +24 V (pulse enable) Voltage: 24 V DC (20.4 ... 28.8 V)
4 4 EP M (Enable Pulses) Current consumption, typical: 4 mA at 24 V

Isolated input
Type: Screw terminal 1 (Page 708)

1) The temperature sensor type and the temperature output can be selected by parameter (see the SINAMICS
S120/S150 List Manual).
Temperatures are sensed, but are not evaluated in the Smart Line Module.
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Terminals X21.1 and X21.2 - temperature sensor connection

/N\WARNING

Electric shock in the event of voltage flashovers on the temperature sensor cable

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

¢ Only use temperature sensors that fully comply with the specifications of protective
separation.

o If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

NOTICE

Damage to motor in the event of incorrectly connected KTY temperature sensor

A KTY temperature sensor connected with incorrect polarity cannot detect if the motor
overheats. Overheating can cause damage to the motor.

e Connect the KTY temperature sensor with the correct polarity.

Terminals X21.3 and X21.4

For operation, the 24 VV DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

4.10.4.4 X22 digital inputs

Table 4-79 X22 digital inputs for Smart Line Modules 5 kW and 10 kW

Terminal Designation™ Technical data
1 24\ power supply Electronics power supply for controlling digital inputs
X22.2 and 3
1 2 DI: Disable Regeneration Deactivate regenerative feedback (high active)
2 No power is supplied back to the network from the DC
3 link. The regenerative energy of the motors may have to
4 be reduced using a combination of the Braking Module
and braking resistor.
3 DI: Reset Reset faults (negative edge)
4 Ground Electronics ground
Type: Screw terminal 1 (Page 708)
1) DI: Digital input
Booksize Power Units
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4.10.4.5 X24 24 V terminal adapter

Table 4- 80 X24: 24 V terminal adapter

Terminal Designation Technical data
T w1 + 24 V power supply | 24 V DC supply voltage
M Ground Electronics ground

oMY,

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.

410.4.6 X200-X202 DRIVE-CLIQ interfaces

Table 4- 81 X200-X202: DRIVE-CLIQ interfaces

PIN Signal name Technical data

1 TXP Transmit data +

2 TXN Transmit data -

3 RXP Receive data +

4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -

7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) 24 V power supply
B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.
Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0
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4.10.5 Connection examples
L1 1L1 ext.
L2 —>—— —————————>1L2 24V
L3 —— ———>1L3
PE——¢ PE +| M
Main switch Fv— =% X\-—— L
I + M i
. MY
T
: T
|
|
K
| @ O_%
|
Fuses [[|[][1 1LY o>
K Noduie Olber
LA odule o
O
2) 10)
2) Ii]l
Line contactor -\ -\ T2 X21
(optional) 1] 3)4) S~ DO, Ready
2) —DO, Warning I*t
-EP +24 V
—EP M
Line filter —~ »
8 O READY
Il | 8 = — ODC LINK
! ! -+ 24V
| 1 — DI, Disable
t ., DI, Reset
I- T LT 'i — M1
Line reactor i i uviwi
\ . 1|
L

" Leading opening contact t >10 ms; 24 V DC and ground must be connected for operation.

2 DI/DO, controlled by the Control Unit

3 No additional load permitted downstream of the line contactor

4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.

9 DO high, feedback deactivated (a bridge can be installed between X22 pin 1 and 2 for permanent deactivation)

6 X22 pin 4 must be connected with ground (ext. 24 V)

7 Contact established through the rear mounting panel or shield rails in accordance with the EMC installation guideline
8 5 kW and 10 kW line filter via shield connection

9 Signal output of controller to prevent reaction of 24 VV DC supply on EP terminal

19 Interconnection via BiCo to parameter p0864

Figure 4-77 Connection example for 5 kW and 10 kW Smart Line Modules
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L1 ———— 11 pon
L2 ———— E——] .
L3 — 113 4V
—
S §
X Q Q
X200 X201 X202
Main switch F——\-\X -~ — oH- __§ L
' 3| (3|2
| < X 2
| gl 8]]3
T O O O
| 2 g g .
| ol 2] |t
|
' x21 sl1E] 212
4 4 4
Fuses D D[ - L +Temp Lol Lo a o—gc%
- -Temp o+
—EP +24 'V
—-EP M
» b9
Smart Line
Module
Line contactor [__] —9—__¥\)\
(optional) 34)
Line filter | >
1.
L &0 READY
: ? 30 DCLINK
IS
! |
Line reactor | 1
' I U1viw1
sEC<Try 000 DO
f. 5 =
I . T
I 1 X |
1 1 ' !
1 1 h .
I 1 X !
! L o e e e e e X .
' 1
' 1
' 1
]

" Leading opening contact, t >10 ms

2 DI/DO, controlled from the Control Unit

3 No additional load/consumer is permitted after the line contactor

4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.

5 Contact established through the rear mounting panel or shield rails in accordance with the EMC installation guideline

Figure 4-78 Connection example for 16 kW to 55 kW Smart Line Modules

Note

If you are using a VSM10 Voltage Sensing Module, the leading opening contact can be
omitted.
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4.10.6 Meaning of LEDs

4.10.6.1 Smart Line Modules 5 kW and 10 kW

Table 4- 82 Meaning of the LEDs on 5 kW and 10 kW Smart Line Modules

LED Color Status Description, cause Remedy
RDY - Off The electronics power supply is missing or outside the |-
permissible tolerance range.
Green Continuous | The component is ready for operation. -
light
Orange Continuous | The precharging has not yet been completed. -
light The bypass relay has dropped out.
The EP terminals are not supplied with 24 V DC.
Red Continuous | Overtemperature Diagnose the fault (using
light overcurrent the output terminals) and

acknowledge (using the
input terminal).

DC LINK | Orange Continuous | The DC link voltage is within permissible tolerance -

light range.
Red Continuous | The DC link voltage is outside the permissible tolerance | Check the line supply
light range or a line fault is present. voltage.

4.10.6.2 16 kKW to 55 kW Smart Line Modules

Table 4- 83 Meaning of the LEDs on Smart Line Modules = 16 kW

Status Description, cause Remedy
RDY DC LINK
Off Off The electronics power supply is missing or outside the |-

permissible tolerance range.

Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.

Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
The DC link voltage is present.

Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-

CLiQ communication is taking place. age.
The DC link voltage is outside the permissible tolerance
range.

Orange Orange DRIVE-CLiQ communication is being established. -

Red -1 This component has at least one fault. Resolve and acknowledge

the fault.
Green/red -1 Firmware is being downloaded. -

(0.5 Hz)
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Status Description, cause Remedy
RDY DC LINK
Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.
(2 Hz) waits for POWER ON.
Green/orange | --1 Component recognition via LED is activated?. -
or Note:
red/orange Both options depend on the LED status when compo-
nent recognition is activated.

" Irrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual

4.10.7 Dimension drawings
o
N
s
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Figure 4-79 Dimension drawing of 5 kW and 10 kW Smart Line Modules with external air cooling, all
dimensions in mm and (inches)
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Note

The shield connecting plate is integrated in the power supply connector of the 50 mm Smart
Line Modules.

25 (0.98)
100 (3.94) ~
2R 50
sle .97y
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¢ |
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66,5 e ~
262) e
[ : Iy ol
226 (8.90)

Figure 4-80 Dimension drawing of 16 kW Smart Line Module with external air cooling, all dimensions in mm and (inches)

Note

The shield connecting plate is part of the scope of delivery of the 100 mm Smart Line
Modules.
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18 (0.71)

4.10 Smart Line Modules with external air cooling

150 (5.91)
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Figure 4-81 Dimension drawing of 36 kW Smart Line Module with external air cooling, all dimensions in mm and (inches)
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200 (7.87)
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Figure 4-82 Dimension drawing of 55 kW Smart Line Module with external air cooling, all dimensions in mm and (inches)
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4.10.8 Mounting

Mounting plate with openings
Threaded bolts M6

Washer

Spring washer

M6 nut, width A/F 10 (hexagon head)
Fan assembly

@O

Figure 4-83 Mounting a Smart Line Module with external air cooling on a mounting plate, using a
5 kW Smart Line Module as an example
Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts.
Tightening torque: 6 Nm (53.1 Ibf in)
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21 0,15
(0 83 UOU())

365 *03 (14.37 *0012)
396 +0,15 (1 559 10.006)

—o— ©
\/_\
b1

b2

Figure 4-84 Opening to mount Smart Line Modules 50 mm to 200 mm with external air cooling, all
data in mm and (inches)

Table 4- 84 Dimensions of openings to mount Smart Line Modules with external air cooling

Module width W in mm (inch) b1 in mm (inch) b2 in mm (inch)

50 mm 41.5 %03 (1.63 *0012) 20.75 *015 (0.82 *0.006) -

100 mm 89.5 *0.3 (3,52 +0.012) 19.75 *0.15 (0.78 *0.006) 50 015 (1,97 #0.006)
150 mm 133 +03 (5.24 +0.012) 16.5 *0-15 (0.65 *+0.006) 100 #0.15 (3.94 0.006)
200 mm 173 *03 (6.81 *0.012) 11.5 *0-15 (0.45 *0.006) 150 0.15 (5,91 0.006)
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+ - + 4

)
52
- + 4+ 4+ 4+ 4 o
A A
+ iR
173 (6.81) 133 (5.24) 895 |[|415]|415 g
(3:52) | (1.63) ®

1,5 16,5 19,75
(0.45) {0:65) {0.78)
i ! L : i L : : L : i
I I I I —o0
‘ 150 (5.91) ngﬁ 100 (3.94) Tﬁgﬁ 50 TﬁgﬁlYfgﬁ
11.97)
@ Insert plate or mounting plate

® Threaded bolts M6 x 30

Figure 4-85 Example of a mounting plate for a drive line-up with external air cooling

When mounting it must be ensured that the component's seal is tight throughout. The cross-
pieces must have the appropriate stability. If necessary, the cross-pieces of the openings

must be reinforced.

In the example, the cross-pieces have been reinforced using brackets according to EN 755-
9. You are free to select the way that the bracket is attached to the insert.
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Mounting plate

Cover

Rear panel

Air discharge

Air inlet - filter with filter fan

CICICIOXOXC)

To comply with degree of protection IP54, the surfaces ® between the mounting plate and the cabinet strip must
be sealed all round (e.g. Terostat-91 sealant from Teroson).

Figure 4-86 Example 1: mounting in the cabinet with mounting plate
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S —————
o

Insert plate

Mounting plate

Cover

Rear panel

Air discharge

Air inlet - filter with filter fan

QPOOOEO

To comply with degree of protection IP54, the surfaces @ between the mounting plate and the cabinet strip and
between the mounting plate and the insert plate must be sealed all round (e.g. Terostat-91 sealant from Teroson).

Figure 4-87 Example 2: mounting in the cabinet with mounting plate

It is recommended that you attach a cover and filter fan to the cabinet.
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The filtered fan must be fitted in such a way that the cooling air required by the drive line-up
is not restricted. The overall cooling air requirement is obtained from the sum of the
individual components (see Section "Technical data (Page 294)").

Note

If the cooling air requirement is not covered by the filtered fan, the components cannot
output their specified power.

The filters with filter fan must be regularly checked for dirt and cleaned if necessary.

Help with the mechanical control cabinet design is available from:

Siemens AG

Digital Factory, DF MC MF - WKC AS

TCCCC (Technical Competence Center Cabinets Chemnitz)
Postfach 1124

09070 Chemnitz

E-mail: cc.cabinetcooling.aud@siemens.com

4.10.9 Technical data

Table 4- 85 Technical data Smart Line Modules Booksize external air cooling

Internal air cooling 6SL3131- | 6AE15-0AA. | 6AE21-0AA. | 6TE21-6AA. | 6TE23-6AA. | 6TE25-5AA.

Rated power kW 5 10 16 36 55

Infeed"

Rated power S1 duty kW (Pn) 5 10 16 36 55

Infeed power S6 duty (40 %) kW (Pss) |6.5 13 21 47 71

Peak infeed power kW (Pmax) | 10 20 35 70 91

Regenerative feedback

Continuous regenerative power kW 5 10 16 36 55

Peak regenerative power kW 10 20 35 70 91

Supply voltages

Line voltage Vac 3 AC 380...480 £ 10 % (-15 % < 1 min)

Line frequency Hz 47 ... 63

Electronics power supply Vbc 24 (204 ... 28.8)

DC-link voltage Vbc 510... 720

Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 360+2 %

Input currents

Rated input current

at AC 400 V Aac 8.1 16.2 275 59 90

at AC 380 V/AC 480 V Aac 8.6/6.7 17/12.8 29/24.5 62 /51 94 /77

S6 duty (40 %) at AC 400 V Aac 10.6 211 35 76 106

Peak current at AC 400 V Aac 15.7 31.2 57.5 112 130
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Internal air cooling 6SL3131- | 6AE15-0AA. | 6AE21-0AA. | 6TE21-6AA. | 6TE23-6AA. | 6TE25-5AA.
Rated power kW 5 10 16 36 55
DC-link currents
DC-link output current
at 600V DC Apc 8.3 16.6 27 60 92
at510 vDC/720V DC Apc 9.3/6.9 19.6/13.9 30/22.2 67 /50 92/76.4
S6 duty (40%) at 600 V DC Apc 11 22 35 79 138
Peak current at 600 V DC Abpc 16.6 33.2 59 118 178
Current carrying capacity
DC link busbars Apc 100 100 100 200 200
Reinforced DC link busbars
24 V DC busbars Apc 150 150 150 -- --

Apc 20 20 20 20 20
Electronics current consumption
at24 v DC Apc 0.8 0.9 0.95 1.5 1.9
Total power loss w 79.2 141.6 187.8 406 665.6
(incl. electronics losses)
internal w 41.2 66.6 64.8 116 185.6
external w 38 75 123 290 480
(see power loss tables
(Page 734))
DC link capacitance
Smart Line Module MF 220 330 705 1410 1880
Drive line-up, max. pF 6000 6000 20000 20000 20000
Power factor cos @ 0.98 0.98 0.98 0.98 0.98
Circuit breaker See Chapter Overcurrent protection using fuses and circuit breakers
(IEC 60947 and UL) (Page 47)
Max. total cable length?® See Chapter Combination options, Line Modules with line reactors and

line filters (Page 120)
Sound pressure level dB(A) <60 <60 <60 <65 <60
Cooling air requirement m3/h 29.6 29.6 56 112 160
Max. permissible heat sink tem- °C 694 734 77 80 75
perature
Ventilation clearances
above/below mm >80
Rated voltage for rated data 3 AC 380 V

Weight kg 5.3 5.4 8.8 14.0 20.5

1 The specified power ratings apply to the line voltage range from 380 V to 480 V.
2 For 16 kW and 36 kW Smart Line Modules: Default for 400 V line supplies; undervoltage trip threshold is adjusted to the

parameterized rated voltage.

3 Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module
4 Values cannot be read out by the system (STARTER).
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4.10.9.1

Characteristics

Rated duty cycles of Smart Line Modules

4.11

411.1

296

P 1T 1T P
P, — P, —
04P, _>. l«—— 4 min | 04P : <«—10s

<— 10 min —»

—_-
—_

<— 60 s —»

S6 duty cycle with pre-load condition S6 peak power load cycle with initial load
P P
P~ oo 16P,
D 4s
10,2s o«
> -
. It
)7
: . t : : t
<— 10s —>» <— 10s ——»
Peak power load cycle with initial load Peak power load duty cycle without initial load

Figure 4-88 Rated duty cycles of Smart Line Modules

Smart Line Modules with cold plate

Description

The Smart Line Module is a non-regulated infeed/regenerative feedback unit. The Smart
Line Module supplies the Motor Module with a non-regulated DC voltage at the DC output. In
the infeed mode the Smart Line Module exhibits the typical current and voltage waveforms of
a 6-pulse diode rectifier bridge.

In feedback mode, the current waveform is square waved. Feedback can be deactivated by
means of a terminal because these Smart Line Modules are not equipped with a DRIVE-
CLiQ connection.

The DC link starts precharging as soon as the line voltage is applied and is independent of
its phase sequence direction. Load can be applied to the DC link after the module has been
enabled.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

Smart Line Modules are suitable for direct operation on TN, IT and TT systems. The Line
Modules have an integrated overvoltage protection function.
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4.11.2 Additional safety instructions for Smart Line Modules Booksize

Booksize Power Units

NOTICE

Damage to the Smart Line Module for an incorrect switch-on or switch-off sequence

It is essential that an appropriate switch-on and switch-of sequence (Page 298) is complied
with in order to control the 5 kW and 10 kW Smart Line Modules; if this sequence is not
observed, the Smart Line Module could be damaged beyond repair.

o Comply with the specified switching sequence.

Note
Connected to the public low-voltage network

Smart Line Modules have been designed for use in the industrial environment and generate
current harmonics on the line side as a result of the rectifier circuit.

When connecting a machine with integrated Smart Line Modules to the public low-voltage

line supply (grid), authorization is required in advance from the local power supply company

(utility company) in the following cases:

e The rated current of the motor < 16 A per conductor.

e The rated motor current does not comply with the requirements specified in EN 61000-3-
2 regarding current harmonics.
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4.11.3 Switch-on/switch-off sequence for 5 kW and 10 kW Smart Line Modules

It is essential that the subsequently described switch-on and switch-of sequence is complied
with in order to control the 5 kW and 10 kW Smart Line Modules; if this sequence is not
observed, the Smart Line Module could be destroyed.

Observe the "Ready" signal at output terminal X21.1:

Switching on

1. 24 V DC supply X24 ON

2. Line contactor ON

3. EP signal X21.3 and X21.4 ON

4. Wait until precharging has been completed

5. "Ready" signal at terminal X21.1 switched to high
6.

Infeed is ready, pulse enable possible for motors

Switching off

1. Shut drives down

Cancel pulse enable for motors (OFF1 signal)
EP signal X21.3 and X21.4 OFF

Line contactor OFF

24 V DC supply X24 OFF

o M w DN

Overload

1. "Prewarning" signal at terminal X21.2 switches to low
2. Shut drives down via the control system

3. "Ready" signal at terminal X21.1 switches to low

4. Pulse inhibit for all the drives supplied by this infeed within 4 ms
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4114 Interface description

411.41 Overview

X21/X22
Terminals

Cold-Plate

X24
24 V terminal adapter

Protective cover release

/ 1x5,5

Protective cover

Electronics power supply

> DC link busbars

LEDs

o
SIEMENS .
Rating plate —— q
Protective conductor connection 1 X1
M5 /3 Nm &) ®‘ W Line connection

Figure 4-89 Interface overview, Smart Line Module with cold plate (example: 5 kW)
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4.11.4.2 X1 line connection

Table 4- 86 X1 line connection

oHrg "

Terminal Technical data
U1 Supply voltage:
VA1 3 AC 380...480V,50/60Hz

Type: Screw terminal 5 (Page 708)

connection

@

Protective conductor | Threaded hole M5/ 3 Nm (26.6 Ibf in)"

1) For ring cable lugs without insulation (Page 710)

41143 X21 EP terminals

Table 4- 87 X21 EP terminals

Terminal Designation Technical data
1 DO: Ready Feedback signal: Smart Line Module ready
The signal switches to high level when the following condi-
1 tions have been met:
2
3 o Electronics power supply (X24) OK
4 e DC link is precharged
e Pulses enabled (X21.3/.4)
o No overtemperature
o No overcurrent switch-off
2 DO: Prewarning DO: Prewarning
High = no prewarning
Low = prewarning
e Overtemperature warning threshold / I*t
5 kW prewarning: 64° C, disconnection: 69° C
10 kW prewarning: 68° C, disconnection: 73 °C
o No regenerative feedback capability due to a line fault
[only monitored when feedback is activated (see termi-
nal X22.2)]
3 EP +24 V (pulse enable) Voltage: 24 V DC (20.4 ... 28.8 V)
EP M (Enable Pulses) Current (?onsumption, typical: 4 mA at 24 V
Isolated input

Type: Screw terminal 1 (Page 708)
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Terminals X21.1 and X21.2

Note
Wiring to a digital input of the Control Unit

Output terminal X21.1 must be wired to a digital input on the CU. The drives supplied with
power from the Smart Line Module have to use this signal as a ready signal. This ensures
that a pulse enable can only be issued for the drives (motor or generator operation) when the
infeed is ready.

If interconnection with a digital input on the CU is not possible, the signal must be evaluated
by a higher-level control system instead. It is not permissible that the control system sets the
drives to ready until the infeed "Ready" signal is present.

Note
Evaluating the "Prewarning" signal

The "Prewarning" signal at output terminal X21.2 warns against an overload. If this signal is
set to low, the control system shuts the drives down before the "Ready" signal switches to
low. If the "Ready" signal switches to "low", the drive pulses must be suppressed within

4 ms.

Note

The Smart Line Module signals "Ready" (X21.1 = "High"), even if one of the line conductor
voltages is not available. In this case, regenerative feedback is deactivated and an alarm is
output at X21.2 (DO, Warning I2t low signal).

If regenerative feedback was deactivated by applying a "high" signal to terminal X22.2 (DI,
Disable), no alarm will be output at X21.2 (DO, Warning I2t).

Terminals X21.3 and X21.4

For operation, the 24 V DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.
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41144 X22 digital inputs

Table 4- 88 X22 digital inputs for Smart Line Modules 5 kW and 10 kW

Terminal Designation™ Technical data
1 24V power supply Electronics power supply for controlling digital inputs
X22.2 and 3
1 2 DI: Disable Regeneration Deactivate regenerative feedback (high active)
2 No power is supplied back to the network from the DC
3 link. The regenerative energy of the motors may have to
4 be reduced using a combination of the Braking Module
and braking resistor.
3 DI: Reset Reset faults (negative edge)
4 Ground Electronics ground

Type: Screw terminal 1 (Page 708)

1) DI: Digital input

41145 X24 24 V terminal adapter

Table 4- 89 X24: 24 V terminal adapter

Terminal Designation Technical data
Y v + 24V power supply | 24 V DC supply voltage
M Ground Electronics ground

MDD

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.
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4115 Connection example
L1 —>— — 11 ext.
L2 —>—— —————————>1L2 24V
L3 —— —————>1L3
PE——¢ PE +| M
Main switch Fv— =% X\-—— L
I + M i
. 3[54
I
: T
|
|
K
| @ O_%
|
Fuses [[|[][1 1LY of M5
! ol oI
LA odule o DCNy
O
2) 10)
2 [
Line contactor -\ -\ T2 X21
(optional) 1] 3)4) S~ DO, Ready
2) —DO, Warning I*t
-EP +24 V
—EP M
Line filter —~ »
B O READY
It | 8 = — ODC LINK
! ! -+ 24V
| 1 — DI, Disable
t ., DI, Reset
I- C T 'i — M1
Line reactor i i UVIw1
. . [
L

DD
2020 U i’__o—

" Leading opening contact t >10 ms; 24 V DC and ground must be connected for operation.

2 DI/DO, controlled by the Control Unit

3 No additional load permitted downstream of the line contactor

4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.

9 DO high, feedback deactivated (a bridge can be installed between X22 pin 1 and 2 for permanent deactivation)

6 X22 pin 4 must be connected with ground (ext. 24 V)

7 Contact established through the rear mounting panel or shield rails in accordance with the EMC installation guideline
8 5 kW and 10 kW line filter via shield connection

9 Signal output of controller to prevent reaction of 24 VV DC supply on EP terminal

19 Interconnection via BiCo to parameter p0864

Figure 4-90 Connection example for 5 kW and 10 kW Smart Line Modules
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4.11.6

Meaning of LEDs

Table 4- 90 Meaning of the LEDs on 5 kW and 10 kW Smart Line Modules

LED Color Status Description, cause Remedy
RDY - Off The electronics power supply is missing or outside the | —
permissible tolerance range.
Green Continuous | The component is ready for operation. -
light
Orange Continuous | The precharging has not yet been completed. -
light The bypass relay has dropped out.
The EP terminals are not supplied with 24 V DC.
Red Continuous | Overtemperature Diagnose the fault (using
light overcurrent the output terminals) and
acknowledge (using the
input terminal).
DC LINK | Orange Continuous | The DC link voltage is within permissible tolerance -
light range.
Red Continuous | The DC link voltage is outside the permissible tolerance | Check the line supply
light range or a line fault is present. voltage.
Booksize Power Units
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4.11.7 Dimension drawings
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Figure 4-91 Dimension drawing of Smart Line Module with cold plate (5 kW and 10 kW), all
dimensions in mm and (inches)

Note

The shield connecting plate is integrated in the power supply connector of the 50 mm Smart
Line Modules.
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4.11.8 Mounting

Please note the following before mounting a Smart Line Module with cold plate on a
customer-specific heat sink:

® Before mounting, check the surface of the heat sink to ensure that it is not damaged.

e To improve heat transfer, a heat-conducting medium must be used. Special spherical-
indented heat-conducting foil must be used for this purpose. Every cold plate power unit
is supplied with heat-conducting foil cut to the right size. Note the mounting position of the
heat-conducting foil (see figures below).

Note

Use heat conducting foil

e Also replace the heat-conducting foil when replacing a component.
¢ Only use heat-conducting foil released or supplied by Siemens.

Article No.
Heat-conducting foil, 50 mm 6SL3162-6FB00-0AAQ

Note

To mount the components, M6 threaded bolts and hexagon nuts/grub screws ISO 7436-
M6x40-14 H, property class 8.8 are recommended.
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External heat sink (air or liquid)
Threaded bolts M6
Heat-conducting foil

Cold plate

M6 nut

Spring washer

Washer

SICICICIOYCXS

Figure 4-92 Mounting a Smart Line Module with cold plate on an external heat sink, using a 5 kW
Smart Line Module as an example
Tightening torques:

1. Firstly, only tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts.
Tightening torque: 10 Nm (88.5 Ibf in)
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Help with the mechanical control cabinet design is available from:
Siemens AG

Digital Factory, DF MC MF - WKC AS

TCCCC (Technical Competence Center Cabinets Chemnitz)
Postfach 1124

09070 Chemnitz

€ mail: cc.cabinetcooling.aud@siemens.com

Properties of the heat sink

We recommend using AIMgSi 0.5 as the heat sink material.
The roughness of the external heat sink surface should be at least Rz 16 and the contact
surface between the heat sink and cold plate should have an evenness of 0.2 mm.

Note

Machine manufacturers can adapt the heat sink version to their special requirements. The
specified rated data for the Power Modules can only be achieved if the power losses can be
dissipated by the external heat sink under the specified general conditions.

NOTICE

Damage to the cold plate caused by incorrect mounting

The threaded bolts can damage the cold plate when it is being mounted.
e Do not damage the cold plate.

4119 Technical data

Table 4- 91 Technical data for Smart Line Modules with cold plate cooling

6SL3136- 6AE15-0AA. 6AE21-0AA.
Rated power kW 5 10
Infeed"
Rated power S1 duty kW (Pn) 5 10
Infeed power S6 duty (40 %) kW (Pss) 6.5 13
Peak infeed power kKW (Pmax) 10 20
Regenerative feedback
Continuous regenerative power KW 5 10
Peak regenerative power KW 10 20
Supply voltages
Line voltage Vac 3 AC 380...480 £ 10 % (-15 % < 1 min)
Line frequency Hz 47 ... 63
Electronics power supply Vbc 24 (204 ... 28.8)
DC-link voltage Vbc 510... 720
Overvoltage trip Vbc 8202 %
Undervoltage trip Vbc 360+2 %

Booksize Power Units
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6SL3136- 6AE15-0AA. 6AE21-0AA.

Input currents

Rated input current

at AC 400 V Aac 8.1 16.2

Input current

at AC 380 V/AC 480V Aac 8.6/6.7 17/12.8
at AC 400 V; S6 duty (40 %) Aac 10.6 211

at AC 400 V; peak current Anc 15.7 31.2
DC-Hlink currents

Rated DC-link current

at 600 V DC Abc 8.3 16.6
DC-link current

at510 vV DC /720 V DC Abc 9.3/6.9 19.6/13.9
at 600 V DC; S6 duty (40%) Abc 11 22

at 600 V DC; peak current Abpc 16.6 33.2
Current carrying capacity

DC link busbars Abc 100 100
Reinforced DC link busbars Abc 150 150

24V DC busbars Abc 20 20
Electronics current consumption

at24 v DC Abc 0.6 0.7

Power loss distribution w 74.4 136.8
(incl. electronics losses)

internal W 34.4 56.8
external w 40 80

(see power loss tables (Page 734))

DC link capacitance

Smart Line Module pF 220 330

Drive line-up, max. MF 6000 6000
Power factor cos @ 1 1

Circuit breaker See Chapter Overcurrent protection using fuses and
(IEC 60947 and UL) circuit breakers (Page 47)

Max. total cable length? See Chapter Combination options, Line Modules with line

reactors and line filters (Page 120)

Max. permissible °C 60 65
heat-sink temperature
Ventilation clearances

above/below mm =80
Weight kg 4.0 4.0

1 The specified power ratings apply to the line voltage range from 380 V to 480 V.

2)  Maximum total cable length = £ motor cables, line feeder cable from line filter to the Line Module
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4.11.9.1 Characteristics

Rated duty cycles of Smart Line Modules
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Figure 4-93 Rated duty cycles of Smart Line Modules
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4.11.9.2 Measuring the heat sink temperature
The maximum permissible heat sink temperature is calculated at the cold plate in the
measuring range shown below.

231 (9.09)

290 (11.41)

IGBT modules E% ﬁ

—
M .

easuring range for \Q
max. permissible ]
Heat sink temperature ]

Figure 4-94 Measuring range for max. permissible heat-sink temperature for a Smart Line Module
with cold plate
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5.1 Frequency with which the DC link is precharged

The frequency with which the DC link capacitance is precharged via the Line Module is
determined using the following formula:

Max. permissible DC link capacitance

Number of pre-charging operations Line Module in uF

within 8 minutes -

>DC link capacitance of the
configured drive line-up in pF

The DC link capacitances of the individual components can be taken from the relevant
technical data.

5.2 Smart Line Modules Booksize Compact

5.2.1 Description

Booksize Power Units

The Smart Line Module booksize compact is a non-regulated infeed/regenerative feedback
unit. The Smart Line Module supplies the Motor Module with a non-regulated DC voltage at
the DC output. In the infeed mode the Smart Line Module exhibits the typical current and
voltage waveforms of a 6-pulse diode rectifier bridge.

In feedback mode, the current waveform is square waved. The regenerative feedback can
be deactivated by means of parameters.

A line contactor can be installed on the line side if the system has to be electrically isolated
from the line supply.

The Smart Line Module in booksize compact format can be used with cooling types "internal
air cooling" or "cold plate". The cooling type is selected by parameter (see the SINAMICS
S120/S150 List Manual).

Smart Line Modules are suitable for direct operation in TN, IT, and TT systems. The Line
Modules have an integrated overvoltage protection function.
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5.2.2

> B> b P

314

Safety instructions for Smart Line Modules Booksize Compact

AWARNING

Electric shock due to a high DC-link voltage

As long as the Line Module is connected to the line supply, the DC link is charged with a
high voltage. A hazardous voltage can be present independent of the status of the LED
"DC LINK" Contact with live parts and components can result in death or severe injury.

¢ Isolate the Line Module from the line supply during installation or maintenance work,
e.g. via the line contactor or main switch.

e Observe the warning information on the component.

AWARNING

Electric shock due to the residual charge of the DC-link capacitors

Because of the DC link 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.

¢ Do not open the protective cover of the DC link until 5 minutes have elapsed.

e Measure the voltage before starting work on the DCP and DCN DC link terminals.

AWARNING

Electric shock when the protective cover of the DC link is open

Contact with live parts can result in death or serious injury.
e Only operate the components with closed protective cover.

/N\WARNING

Electric shock or fire due to overcurrent protective equipment that trips too late

Overcurrent protective equipment that trips too late or not all can cause electric shock or
fire.

e To protect personnel and for fire protection purposes, at the infeed point, the short-
circuit rating and loop impedance must match the specifications in the documentation so
that the installed overcurrent protection devices trip within the specified time.

Booksize Power Units
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5.2 Smart Line Modules Booksize Compact

/N\WARNING

Electric shock due to improper DC link connection
Incorrect connections can lead to overheating and therefore fire. There is also a risk of an
electric shock. This can result in serious injury or death.

e Only use adapters (DC link adapters and DC link rectifier adapters) released by
Siemens for the connection to the DC link.

AWARNING

Electric shock due to missing DC-link side covers

Live parts are exposed if the DC link side covers are not fitted. Contact with these live parts
could cause an electric shock.

e Mount the side covers on the first and last component in the drive line-up.

e Order any missing side covers (Article number: 6SL3162-5AA00-0AA0).

AWARNING

High leakage currents when the protective conductor in the line feeder cable is interrupted

The drive components conduct a high leakage current via the protective conductor.

Touching conductive parts when the protective conductor is interrupted can result in death

or serious injury.

e Carefully comply with the applicable regulations for dimensioning the protective
conductor (see Chapter "Protective connection and equipotential bonding (Page 714)").

/\WARNING

Fire due to overheating when the required cable cross-sections of power cables is fallen
below

Power cables with excessively low cross-sections can cause them to overheat. This can
result in severe injury or death due to fire and smoke.

¢ Only use power cables with sufficiently large cross-sections. Take into account the
routing type, ambient temperature and cable length.
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/N\WARNING

Fire due to overheating when the total length of the power cables is exceeded

Overheating can result when the total length of the power cables is exceeded. This can
result in severe injury or death due to fire and smoke.

e Ensure that the total length of the power cables (motor supply cables and DC link
cables) does not exceed the values specified in Chapter Combination options, Line
Modules with line reactors and line filters (Page 120).

Note

Operation on line supplies where energy recovery is not possible

In line supply systems without energy recovery capability (e.g. a diesel generator), device
faults can occur as the braking energy cannot be dissipated.

e For line supplies without regenerative feedback capability (e.g. diesel generator),
deactivate the regenerative feedback capability of the Line Modules using the appropriate
parameter (see SINAMICS S120/S150 List Manual).

e The braking energy must then be dissipated via an additional Braking Module with
braking resistor in the drive line-up.

NOTICE
Damage through use of incorrect DRIVE-CLiQ cables

Damage or malfunctions can occur on the devices or system when DRIVE-CLIQ cables are
used that are either incorrect or have not been approved for this purpose.

¢ Only use suitable DRIVE-CLIQ cables that have been approved by Siemens for the
particular application.

Note
Malfunctions due to polluted DRIVE-CLIQ interfaces

Malfunctions can occur in the system through the use of polluted DRIVE-CLIQ interfaces.
e Cover unused DRIVE-CLIQ interfaces with the supplied blanking covers.

Note
Fan operation

Activation of the fan is dependent on heat sink temperature and pulse enable.
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5.2.3 Interface description
5.2.31 Overview
1
X21 g ——
Terminal 4
2 2=
S5
X200-X202 P77 2
DRIVE-CLIQ X202 %& V7 Z5 0
2y 755 7777 9
X24
24 V terminal adapter W
Protective cover rel
S S “i“é Electronics power supply
/ S i
1x5,5 < %% = DC link busbars
@ Pt
Protective cover m "'n"ﬁﬁ?ﬁ )
L}
N
LEDs _AE“J'E

Protective conductor connection
M5 /3 Nm

Line connection

Shield plate

Figure 5-1 Interface overview, Smart Line Module in Booksize Compact format (16 kW)
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5.2.3.2 X1 line connection
Table 5- 1 X1 line connection
Terminal Technical data
U1 Supply voltage:
o S VP 3 AC 380 ... 480 V, 50 / 60 Hz
@@E @@ W1 Type: Screw terminal 7 (Page 708)

D

®

Protective conduc-
tor connection

Threaded hole M5 / 3 Nm (26.6 Ibf in)")

) For ring cable lugs without insulation (Page 710)

5.2.3.3 X21 EP terminals
Table 5-2  X21 EP terminal / temperature sensor
Terminal Function Technical data
1 + Temp Temperature sensors: KTY84-1C130" / PT1000" /
2 - Temp PTC" /bimetallic switch with NC contact
1 The temperature sensor type and the temperature dis-
2 play can be selected via parameter and read-out.?
3 3 EP +24 V (pulse enable) Voltage: 24 V DC (20.4 ... 28.8 V)
4 4 EP M (Enable Pulses) Current consumption, typical: 4 mA at 24 V
Isolated input
Type: Screw terminal 1 (Page 708)

) The temperatures are detected but not evaluated in the Smart Line Module.
2)  For further information see SINAMICS S120, Commissioning Manual
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Terminals X21.1 and X21.2 - temperature sensor connection

/\WARNING

Electric shock due to voltage flashovers on the temperature sensor cable

When using temperature sensors which are not isolated from the power circuit in
accordance with the prescriptions for safe electrical separation, voltage flashovers could
occur in the signal electronics.

e Only use temperature sensors that fully comply with the specifications of protective
separation.

e If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

NOTICE

Damage to motor in the event of incorrectly connected KTY temperature sensor

A KTY temperature sensor connected with incorrect polarity cannot detect if the motor
overheats. Overheating can cause damage to the motor.

e Connect the KTY temperature sensor with the correct polarity.

Terminals X21.3 and X21.4

For operation, the 24 VV DC voltage must be connected to terminal X21.3 and ground to
terminal X21.4.

Pulse cancellation is activated if the power supply is disconnected. As a consequence,
regenerative feedback is deactivated and the bypass relay drops out. If the Line Module is
not disconnected from the line supply when the EP terminal is de-energized, for example,
because a line contactor is not installed, then the DC link remains charged.

5234 X24 24 V terminal adapter

Table 5-3  X24: 24 V terminal adapter

Terminal Designation Technical data
T w1 + 24 V power supply | 24 V DC supply voltage
M Ground Electronics ground

R

Type: Screw terminal 5 (Page 708)

The 24 V terminal adapter is included in the scope of supply.
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5.2.3.5 X200-X202 DRIVE-CLIQ interfaces

Table 5-4  X200-X202: DRIVE-CLIQ interfaces

PIN Signal name Technical data

1 TXP Transmit data +

2 TXN Transmit data -

3 RXP Receive data +

4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -

7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) 24 V power supply
B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.

Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0
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5.2.4 Connection example
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" Leading opening contact, t >10 ms

2 DI/DO, controlled from the Control Unit

3 No additional load permitted downstream of the line contactor

4 The current carrying capacity of the DO must be observed; an output coupling device may have to be used.

5 Contact established through the rear mounting panel or shield rails in accordance with the EMC installation guideline

Figure 5-2  Connection example, Smart Line Module Booksize Compact 16 kW

Note

If you are using a VSM10 Voltage Sensing Module, the leading opening contact can be
omitted.
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5.2.5 Meaning of the LEDs
Table 5- 5 Meaning of the LEDs on the Smart Line Module booksize compact
Status Description, cause Remedy
RDY DC LINK
Off Off The electronics power supply is missing or outside the | -
permissible tolerance range.
Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-
CLiQ communication is taking place. age.
The DC link voltage is outside the permissible tolerance
range.
Orange Orange DRIVE-CLiQ communication is being established. -
Red -1 This component has at least one fault. Resolve and acknowledge
the fault.
Green/red -1 Firmware is being downloaded. -
(0.5 Hz)
Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.
(2 Hz) waits for POWER ON.
Green/orange | --" Component recognition via LED is activated?. -
or Note:
Red/orange Both options depend on the LED status when compo-
nent recognition is activated.

1 lrrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual
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5.2.6 Dimension drawing
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Figure 5-3  Dimension drawing Smart Line Module Booksize Compact format (16 kW), all dimensions in mm and (inches)

Note

The shield connecting plate is part of the scope of delivery of the Smart Line Modules
Booksize Compact.
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5.2.7 Mounting

Mounting a Smart Line Module Booksize Compact with internal air cooling

Mounting panel
Threaded bolts M6
M6 nut

Spring washer
Washer

©@OEOO

Figure 5-4 Mounting a Smart Line Module Booksize Compact with internal cooling

Tightening torques:

1. Firstly, only tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 6 Nm (53.1 Ibf in)
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Mounting a Smart Line Module Booksize Compact on a cold plate

Cold plate
Threaded bolts M6
Heat-conducting foil
M6 nut

Spring washer
Washer

@O

Figure 5-5  Mounting a Smart Line Module Booksize Compact on a cold plate
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Tightening torques:

1. Firstly, only tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 10 Nm (88.5 Ibf in)

Special points to note in relation to mounting on a cold plate

To improve heat transfer, a heat-conducting medium must be used. Special spherical-
indented heat-conducting foil must be used for this purpose. Every Smart Line Module
Booksize Compact is supplied with heat-conducting foil cut to the right size. Note the
mounting position of the heat-conducting foil.

Note

Use heat conducting foil

e Also replace the heat-conducting foil when replacing a component.
¢ Only use heat-conducting foil released or supplied by Siemens.

Table 5- 6 Heat-conducting foil

Article No.
Heat-conducting foil, 100 mm 6SL3162-6FD01-0AA0
5.2.8 Technical data
Table 5- 7 Technical data Smart Line Modules Booksize Compact
Smart Line Module Booksize Compact 6S1.3430— 6TE21-6AA.
Rated power kW 16
Infeed?
Rated power S1 duty kW (Pn) 16
Infeed power S6 duty (40 %) kW (Pss) 21
Peak infeed power KW (Pmax) 35
Regenerative feedback
Continuous regenerative power kW 16
Peak regenerative power kW 35
Supply voltages
Line voltage Vac 3 AC380...480 £ 10 % (-15 % < 1 min)
Line frequency Hz 47 ... 63
Electronics power supply Vbc 24 (204 ... 28.8)
DC-link voltage Vbc 510... 720
Overvoltage trip Vbc 8202 %
Undervoltage trip? Vbc 3602 %
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Smart Line Module Booksize Compact 6SL.3430— 6TE21-6AA.
Rated power kW 16
Input currents
Rated input current
at AC 400 V Anc 27.5
Input current
at AC 380 V/AC 480V Anc 29/24.5
at AC 400 V; S6 duty (40 %) Anc 35
at AC 400 V; peak current Aac 57.5
DC-link currents
Rated DC-link current
at 600 V DC Abc 27
DC-link current
at 510 V DC /720 V DC Abc 30/22.2
at 600 V DC; S6 duty (40%) Abc 35
at 600 V DC; peak current Abpc 59
Current carrying capacity
DC link busbars Abc 100
Reinforced DC link busbars Abc 150
24 V busbar: Abc 20
Electronics current consumption at 24 V DC
For internal air cooling Abc 0.95
For cold plate cooling Abc 0.85
Total power loss internal air cooling
(including electronics losses, see Power loss w 187.8
tables (Page 734))
Power loss distribution for cold plate
(including electronics losses)
Internal w 56.6
External w 130
DC link capacitance
Smart Line Module pF 705
Drive line-up, max. pF 6000
Power factor cos @ 0.98
Circuit breaker (IEC 60947 and UL) See Chapter Overcurrent protection using line fuses
and circuit breakers (Page 47)
Max. total cable length?®) See Chapter Combination options, Line Modules with
line reactors and line filters (Page 120)
Sound pressure level dB(A) <60
Cooling methods Internal air cooling
Cold plate cooling
Cooling air requirement
with internal air cooling m3/h 56
Max. permissible heat-sink temperature
cold plate °C 71
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Smart Line Module Booksize Compact 6S1.3430— 6TE21-6AA.
Rated power kW 16
Ventilation clearances

above/below mm =80
Weight kg 5.3

1) The specified power ratings apply to the line voltage range from 380 V to 480 V.
2) Default for 400 V line systems; undervoltage trip threshold is adjusted to the parameterized rated voltage

3) Maximum total cable length = motor cables, line feeder cable from line filter to the Line Module
5.2.8.1 Characteristics

Rated duty cycles of Smart Line Modules

<«—10s

§<—10min —>- . ,
: : <— 60s —»

S6 duty cycle with pre-load condition S6 peak power load cycle with initial load

£
pR)

«— 105 — «—— 105 —>

Peak power load cycle with initial load Peak power load duty cycle without initial load

Figure 5-6  Rated duty cycles of Smart Line Modules
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6.1 Safety instructions for Motor Modules Booksize

AWARNING

Electric shock due to the residual charge of the DC-link capacitors

Because of the DC link 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 Do not open the protective cover of the DC link until 5 minutes have elapsed.
e Measure the voltage before starting work on the DCP and DCN DC link terminals.

AWARNING

Electric shock when the protective cover of the DC link is open

Contact with live parts can result in death or serious injury.
e Only operate the components with closed protective cover.

AWARNING

Electric shock due to improper DC link connection

Incorrectly established connections can result in overheating and therefore fire with
associated smoke. There is also a risk of an electric shock. This can result in serious injury
or death.

¢ Only use adapters (DC link adapters and DC link rectifier adapters) released by
Siemens for the connection to the DC link.
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6.1 Safely instructions for Mofor Modules Booksize
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/N\WARNING

Electric shock due to incorrectly installed DC link bridges
Incorrectly installed DC link bridges at the left-hand end of the drive line-up can cause an
electric shock.

e For all 50 mm wide Motor Modules?®), remove the DC link bridge including the screws.
Do not tighten the screws without the DC link bridges.

e For all components that are 75 mm wide or wider, the DC link bridges may neither be
swung over to the left nor removed?.

) For 50 mm wide modules, the DC link bridge cannot be swung inwards.
2) The DC link bridge guarantees the mechanical stability of the DC link busbars.

AWARNING

Electric shock due to missing DC-link side covers

There is a danger of an electric shock through contact when the side covers of the DC link
are missing.

e Mount the side covers on the first and last component in the drive line-up.

e Order any missing side covers (Article number: 6SL3162-5AA00-0AA0).

/N\WARNING

Electric shock due to incorrectly laid brake cables

If brake cables are laid without safe electrical separation, the insulation can fail and cause
an electric shock.

Install the brake in one of the following ways:

e Connect the holding brake with the specified MOTION-CONNECT cable.

¢ Only use third-party cables with safe electrically separated brake cores or lay the brake
cores with safe electrical separation.

/N\WARNING

Fire as a result of overheated motor cables if cross-sections are smaller than the minimum
permissible size

Excessively thin motor cables can result in overheating. This can result in severe injury or
death due to fire and smoke.

e Use cables that correspond to the Motor Module currents. Take into account the routing
type, ambient temperature and cable length.

e If smaller cross-sections are selected, you must ensure the appropriate level of
conductor protection in another way, e.g. by suitably setting the control parameters.
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Booksize Power Units

6.1 Safely instructions for Motor Modules Booksize

NOTICE

Temperature signal disturbances and failure of components as a result of unshielded or
incorrectly routed cables

With unshielded or incorrectly laid cables, it can be expected that interference will be
coupled into the signal processing electronics from the power side. This can result in
significant disturbances (fault messages) up to failure of individual components (destruction
of the devices).

¢ Only use shielded cables as temperature sensor cables.

e Only use temperature sensor cables that are routed together with the motor cable and
twisted in pairs and shielded separately.

e Connect the cable shield to the chassis potential at both ends over a large surface area.

NOTICE

Premature wear of the motor holding brake when operated outside its permissible voltage
range

Operating the motor holding brake outside its permissible voltage range at the motor
connection will damage the brake.

¢ Ensure that the motor holding brake is only operated within its permissible voltage
range.

NOTICE

Damage through use of incorrect DRIVE-CLiQ cables
Damage or malfunctions can occur on the devices or system when DRIVE-CLIiQ cables are
used that are either incorrect or have not been approved for this purpose.

¢ Only use suitable DRIVE-CLIiQ cables that have been approved by Siemens for the
particular application.

NOTICE

Motor damage due to the use of an unsuitable third-party motor

The motor insulation is subject to higher stresses when operated with a converter. Damage
to the motor winding may occur as a result.

e Observe the notes in the System Manual "Requirements placed on third-party motors

(https://support.industry.siemens.com/cs/document/79690594)".

Note
Malfunctions due to polluted DRIVE-CLIQ interfaces

Malfunctions can occur in the system through the use of polluted DRIVE-CLIQ interfaces.
e Cover unused DRIVE-CLIQ interfaces with the supplied blanking covers.
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6.1 Safely instructions for Mofor Modules Booksize

Special features for Motor Modules with external air cooling

Note
Insufficient cooling power when the external heat sinks are polluted

For components with external air cooling, the fan and the heat sinks can accumulate a lot of
pollution. If the cooling air requirement is not provided by the filter fan, the components
cannot output their specified power. This can cause the temperature monitoring function in
the components to respond.

e Check the fans and heat sinks for pollution at regular intervals and clean them when
necessary.

Note

Checking the seal

e After installation, check the seal on the rear of the device to ensure that it is tight.
e If required, use additional sealing.

Note
Using an installation frame
e Only use an installation frame when the cabinet has an unpainted metal surface.

Notes for UL applications

Note
Motor overload protection
The Motor Module has integrated motor overload protection according to 61800-5-1. The

protection threshold is 115 % of the full load current of the Motor Module. It can be adapted
using parameter p5453 (see SINAMICS S120/S150 List Manual).

Note

The SINAMICS S120 Motor Modules Booksize provide short-circuit protection at the motor
output terminals.

Fault protection for the motor circuit

332

Note

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.

e Observe the applicable installation standards.

e Ensure the continuity of the protective conductor.
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6.2 Motor Modules with internal air cooling

6.2 Motor Modules with internal air cooling

6.2.1 Description

A Motor Module is a power unit (inverter) that provides the power for the connected motors.
Power is supplied by the DC link of the drive unit. A Motor Module must be connected to a
Control Unit via DRIVE-CLiQ. The open-loop and closed-loop control functions for the Motor
Module are stored in the Control Unit.

One motor can be connected to Single Motor Modules and 2 motors can be connected to
Double Motor Modules.
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6.2 Motor Modules with internal air cooling

6.2.2 Interface description

6.2.2.1 Overview

X21
Terminal

X200-X202
DRIVE-CLiQ

Protective cover release

4
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Protective cover
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Protective conductor connection @@‘
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Figure 6-1

334

= DC link busbars

X1
Motor connection

Interface overview, Single Motor Module Booksize with internal air cooling (example: 5 A)
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6.2 Motor Modules with internal air cooling
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Figure 6-2  Interface overview, Double Motor Module Booksize with internal air cooling (example: 2 x 5 A)
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6.2 Motor Modules with internal air cooling

6.2.2.2 Motor and brake connection
Table 6- 1 X1/X2 motor and brake connections for Single Motor Modules 3 A to 30 A and Double Motor Modules 2 x 3 A
to2x18 A
Terminal Technical data
[ o | U (U2) Motor connection
o o V (V2)
5 6 6 W (W2)
— + (BR+) Brake connection:
- (BR-) Supply voltage: 24 V DC +10%

Max. load current: 2 A
Minimum load current: 0.1 A

O°®

36 0

Protective conductor
connection

Single Motor Modules 3 ... 30 A:
Threaded hole M5 / 3 Nm (26.6 Ibf in)")

Double Motor Modules 2x 3 ... 2x 18 A:
Threaded hole M5 / 3 Nm (26.6 Ibf in)"

) For ring cable lugs without insulation (Page 710)
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6.2 Motor Modules with internal air cooling

Table 6-2 X1 motor connection and X11 brake connection for Single Motor Modules 45 A to 200 A

Terminal Technical data
— = u2 45 ... 60 A:
V2 Threaded bolts M6 / 6 Nm (53.1 Ibf in)?
W2 85A:
Threaded bolts M8 / 13 Nm (115 Ibf in)"
132 ... 200 A:
Threaded bolts M8 / 13 Nm (115 Ibf in)"

Protective conductor 45 ... 60 A:

connection Threaded bolts for motor cables: M6 / 6 Nm (53.1 Ibf in)"
Threaded hole for protective conductor: M6 / 6 Nm

(53.1 Ibf in)"

85 A:

Threaded bolts for motor cables: M8 / 13 Nm (115 Ibf in)?
Threaded hole for protective conductor: M6 / 6 Nm

(53.1 Ibf in)"

132 ... 200 A:

Threaded bolts for motor cables: M8 / 13 Nm (115 Ibf in)"
Threaded hole for protective conductor: M8 / 13 Nm

(115 Ibf in)"

+ (BR+) X11 brake connector?):

- (BR-) Supply voltage: 24 V DC +10 %

Max. load current: 2 A

Minimum load current: 0.1 A

Type: Spring-loaded terminal 2 (Page 708)

The brake connector is part of the prefabricated cable.

" For ring cable lugs without insulation (Page 710)

2) The circuit for protecting the brake against overvoltage is integrated in the Motor Module and does not need to be in-
stalled externally.

Motor holding brake connection

To ensure reliable opening of the motor holding brake, it requires a 24 V + 10% voltage
supply at the motor connection. It must be taken into account that voltage dips can occur
along the supply cable.

® Use a Control Supply Module or a regulated DC power supply, whose setpoint is set to
26V.

® Use supply cables with a minimum cross-section of 1.5 mm? (AWG 16) and a maximum
length of 100 m.
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6.2 Motor Modules with internal air cooling

Note
Protective circuit against overvoltage

The Motor Modules have an integrated overvoltage protection circuit for the motor holding
brake. External protective circuits are not required.

/N\WARNING

High contact voltage on brake cables

For motor cables with integrated brake cable, when the motor is operated, the motor can
charge the brake cable up to hazardous voltage levels. Coming into contact with the
conductors or the shield of the brake cable can result in death or serious injury.

e Use motor cables with separate, shielded brake cables and connect the shield of the
brake cable at both ends.

NOTICE

Premature wear of the motor holding brake when operated outside its permissible voltage
range

Operating the motor holding brake outside its permissible voltage range at the motor

connection will damage the brake.

e Ensure that the motor holding brake is only operated within its permissible voltage
range.

NOTICE

Faulty brake function due to inadmissible wear

Inadmissible wear means that the braking function can no longer be guaranteed.
e Comply with the predefined Emergency Stop characteristics.

e Avoid repeated brief acceleration of the motor against a holding brake that is still closed.
Consider the operating times of the brakes and the relays in the drive control and
enable.

Note

The total length of the power cables (motor feeder cables and DC link cables) must not
exceed the values listed in Chapter "Combination options, Line Modules with line reactors
and line filters (Page 120)".

Note

The motor brake must be connected via connector X11. It is not permitted to directly connect
the cable BR- to the electronics ground M.
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6.2 Motor Modules with internal air cooling

6.2.2.3 X12 fan connection

The Motor Modules 132 A and 200 A are equipped with an interface to connect a sub-
chassis fan. The interface is located on the underside of the Motor Module.

Table 6- 3 X12 fan connection

Terminal Function Technical data
1 Fan connection + Voltage 48 V DC for the supplied fan
2 Fan connection -

6.2.2.4 X21/X22 EP terminals/temperature sensor

Table 6-4  X21/X22 EP terminals / temperature sensor

Terminal Function Technical data
1 + Temp Temperature sensors: KTY84-1C130/PT1000/ PTC/
2 - Temp bimetallic switch with NC contact

1

2 3 EP +24 V (pulse enable) Supply voltage: 24 V DC (20.4 ... 28.8 V)

3 4 EP M1 (enable pulses) Current consumption, typical: 4 mA at 24 V

4 Isolated input

The pulse inhibit function is only available when the
"Safety Integrated Basic Functions via onboard termi-
nals" software is enabled.

Type: Screw terminal 1 (Page 708)

EP terminals

Parameters p9651 and p9851 are used to set the filter times for debouncing terminals
X21.3 and X21.4, as well as X22.3 and X22.4 (see SINAMICS S120/S150 List Manual).
Additional parameter settings are also required in order to prevent discrepancy errors when
performing bit pattern tests (light/dark tests). For comprehensive information, see the
SINAMICS S120 Safety Integrated Function Manual, Section "Controlling the safety
functions”.

Note
Function of the EP terminals

The function of the EP terminals for pulse inhibit is only available if the "Safety Integrated
Basic Functions via onboard terminals" software is enabled.
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6.2 Motor Modules with internal air cooling

Temperature sensor connection

NOTICE

Damage to motor in the event of incorrectly connected KTY temperature sensor

A KTY temperature sensor connected with incorrect polarity cannot detect if the motor
overheats. Overheating can cause damage to the motor.

e Connect the KTY temperature sensor with the correct polarity.

Note

The temperature sensor input is not needed if the motors feature an integrated DRIVE-CLIQ
interface or if temperature values are detected by means of a different module (SMC, SME,
TM).

/N\WARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Use temperature sensors that comply with the specifications relating to protective
separation.

e If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

6.2.2.5 X200-X203 DRIVE-CLiQ interface

Table 6-5  X200-X202: DRIVE-CLIQ interfaces for Single Motor Modules
X200-X203: DRIVE-CLIQ interfaces for Double Motor Modules

340

Pin Name Technical data
1 TXP Transmit data +
2 TXN Transmit data -
3 RXP Receive data +
4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -
7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) Power supply

B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.

Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0
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6.2 Motor Modules with internal air cooling

6.2.3 Connection examples
X200 X201
o L =
gl E
[5] [5]
o o
2] 2]
gl e
ol|o
Motor Module W W
= =
[ 4
[a} o
+ - +
AMgi]:I] i]:l] M 24 V jumper plug®
DC DCP:
O O
DC o DCR\
X21 X202
4 1 DRIVE-CLiQ socket 2
r Ty —O(=1— +Temp
2
= [\_1]— - | —(=1— -Temp ° @
~— | 2o(——EP+2aV QD ReADY -
= 4 S0 DCLINK U2—§
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" Wz—j
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In addition for Double Motor Modules
X22 X203 |
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" Required for safety )
2 SMC required for motors without DRIVE-CLIQ interface
3 24 V to the next module
4 Optional, e.g. for motor without encoder
Figure 6-3  Connection example of Motor Modules 3 A to 30 A and Double Motor Modules 2x 3 Ato 2x 18 A
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6.2 Motor Modules with internal air cooling

Figure 6-4

342

2 In addition for Motor Modules 132 A to 200 A
%) Contact established through the shield plate
4 24 V to the next module
5 QOptional, e.g. for motor without encoder

Example connection of Single Motor Modules 45 A to 200 A
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6.2 Motor Modules with internal air cooling

6.2.4 Meaning of LEDs
Table 6- 6 Meaning of the LEDs on the Motor Module
Status Description, cause Remedy
RDY DC LINK
Off Off The electronics power supply is missing or outside the |-
permissible tolerance range.
Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-
CLiQ communication is taking place. age.
The DC link voltage is outside the permissible tolerance
range.
Orange Orange DRIVE-CLiQ communication is being established. -
Red -1 This component has at least one fault. Resolve and acknowledge
the fault.
Green/red -1 Firmware is being downloaded. -
(0.5 Hz)
Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.
(2 Hz) waits for POWER ON.
Green/orange | --" Component recognition via LED is activated?. -
or Note:
red/orange Both options depend on the LED status when compo-
nent recognition is activated.

" Irrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual
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6.2.5 Dimension drawings
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Figure 6-5  Dimension drawing of Motor Modules Booksize with internal air cooling 3 A to 18 A and
2x3Ato2x9A, all dimensions in mm and (inches); example: Double Motor Module

2x5A

Table 6- 7 Dimensions of Motor Modules Booksize with internal air cooling 3 Ato 18 Aand2x 3 A

to2x9A

Motor Module Article No. B [mm] (inch)
Single Motor Module 3 A 6SL3120-1TE13-0AA.

Single Motor Module 5 A 6SL3120-1TE15-0AA.

Single Motor Module 9 A 6SL3120-1TE21-0AA.

Single Motor Module 18 A 6SL3120-1TE21-8AA. 50 (1.97)
Double Motor Module 2 x 3 A 6SL3120-2TE13-0AA.

Double Motor Module 2 x 5 A 6SL3120-2TE15-0AA.

Double Motor Module 2 x 9 A 6SL3120-2TE21-0AA.
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Dimension drawing of Motor Modules Booksize with internal air cooling 30 A and 2 x 18 A, all dimensions in
mm and (inches); example: Double Motor Module 2 x 18 A

Dimensions of Motor Modules Booksize with internal air cooling 30 Aand 2 x 18 A

Motor Module

Atrticle No.

B [mm] (inch)

Single Motor Module 30 A

6SL3120-1TE23-0AA.

Double Motor Module 2 x 18 A

6SL3120-2TE21-8AA.

100 (3.94)
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Figure 6-7 Dimension drawing of Motor Modules Booksize with internal air cooling 45 A to 85 A, all dimensions in mm
and (inches); example 45 A

Table 6- 9 Dimensions of Motor Modules Booksize with internal air cooling 45 Ato 85 A

Motor Module Article No. B [mm] (inch) b [mm] (inch) ¢ [mm] (inch)
Single Motor Module 45 A 6SL3120-1TE24-5AA.

Single Motor Module 60 A 6SL3120-1TE26-0AA. 150 (5.91) 100 (3.94) 75 (2.95)
Single Motor Module 85 A 6SL3120-1TE28-5AA. 200 (7.87) 150 (5.91) 100 (3.94)
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Figure 6-8 Dimension drawing of Motor Modules Booksize with internal air cooling 132 A and 200 A, all dimensions in

mm and (inches)

Table 6- 10 Dimensions of Motor Modules Booksize with internal air cooling 132 A and 200 A

Motor Module

Atrticle No.

B [mm] (inch)

b [mm] (inch)

Single Motor Module 132 A

6SL3120-1TE31-3AA.

Single Motor Module 200 A

6SL3120-1TE32-0AA. 300 (11.81)

250 (9.84)

Booksize Power Units

Manual, 11/2017, 6SL3097-4AC00-1BPO

347



Motor Modules Booksize

6.2 Motor Modules with internal air cooling

233 (9.17) 63,5
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Figure 6-9

and (inches)

288 (11.34)

255 (10.04)

Dimension drawing of fans for Motor Modules 132 A and 200 A with internal air cooling, all dimensions in mm

Note

The fan for the Motor Modules 132 A and 200 A is included in the scope of supply.
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6.2 Motor Modules with internal air cooling

6.2.6 Installation
Motor Modules are designed for installation in the control cabinet. They are fixed to the
control cabinet panel or a mounting panel using M6 screws.

Q
SINAMICS
/]

50'7‘

©) Control cabinet panel/mounting panel
@ Washer
® M6 screw
Figure 6-10 Installation of a Motor Module with internal air cooling (example 45 A)
Tightening torques:
1. Firstly, tighten the nuts by hand.

Tightening torque. 0.5 Nm (4.4 Ibf in)

2. Then tighten the screws in the specified sequence 1 to 4.
Tightening torque: 6 Nm (53.1 Ibf in)
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6.2 Motor Modules with internal air cooling

Installing the sub-chassis fan

Figure 6-11  Mounting the fan for Motor Modules 132 A and 200 A

1. Fix the fan with M6 screws
Tightening torque: 6 Nm (53.1 Ibf in)

2. Connect the fan power supply.
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6.2 Motor Modules with internal air cooling

6.2.7 Technical data

6.2.71 Single Motor Modules

Table 6- 11  Technical data Single Motor Modules Booksize (3 to 30 A)
Internal air cooling 6SL3120- |1TE13- |1TE15- 1TE21- | 1TE21- 1TE23-

0AA.D 0AA.) 0AA.D 8AA.) 0AA.

Output current (at 600 V DC)
Rated current (In) Aac 3 5 9 18 30
Base-load current (In) A 26 4.3 7.7 15.3 25.5
Intermittent duty current (Iss) 40% Anc 3.5 6 10 24 40
Peak current (Imax) Aac 6 10 18 36 56
Output voltage Vac 0 ... 0.717 x DC-link voltage
DC link current Aoc 3.6 6 [ 11 | 22 | 36
DC-link voltage (up to 2000 m above sea level) Vbc 510 ... 720
DC link capacitance uF 110 [ 110 110 | 220 | 705
Overvoltage trip Vbc 820+2 %
Undervoltage trip? Vbc 3802 %
Electronics power supply Vbc 24 (204 ... 28.8)
Electronics current consumption
at24 vV DC Abc 0.85 0.85 0.85 0.85 0.8
Current carrying capacity
DC link busbars Abc 100
Reinforced DC link busbars Abc 150
24V DC busbars Abc 20
Unit rating®
Based on In (600 VDC; 4 kHz) kW 1.6 2.7 4.8 9.7 16
Based on In kW 1.4 2.3 4.1 8.2 13.7
Total power loss w 50.4 73.4 100.4 185.4 309.2
(including electronics losses, see Power loss
tables (Page 734))
Max. pulse frequency
without derating kHz 4
with derating kHz 16
Output frequency Hz 0...550
Sound pressure level dB(A) <60 <60 <60 <60 <60
Cooling method Internal fan
Cooling air requirement m3/h 29.6 29.6 29.6 29.6 56
Max. permissible heat sink temperature °C 75 75 79 82 85
Ventilation clearances
above/below mm =80
Weight kg 5 5 5 5 6.9

1) Applies only to Article numbers with"." =0 ... 3

2) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-

terized rated voltage

3 Rated power of a typical standard induction motor at 400 V 3 AC.
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6.2 Motor Modules with internal air cooling

Table 6- 12 Technical data Single Motor Modules Booksize (45 to 200 A)

Internal air cooling 6SL3120- | 1TE24-5AA. | 1TE26-0AA. | 1TE28-5AA. | 1TE31-3AA. | 1TTE32-0AA.

Output current (at 600 V DC)

Rated current (In) Aac 45 60 85 132 200

Base-load current (In) A 38 51 68 105 141

Intermittent duty current (lse) Aac 60 80 110 150 230

40% Aac 85 113 141 210 282

Peak current (Imax)

Output voltage Vac 0 ... 0.717 x DC-link voltage

DC link current Aoc 54 |72 [ 102 | 158 | 200

DC-Hlink voltage Vbc 510 ... 720

(up to 2000 m above sea level)

DC link capacitance uF 1175 [ 1410 | 1880 | 2820 | 3995

Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 3802 %

Electronics power supply Vbc 24 (204 ... 28.8)

Electronics current consumption

at24 VvV DC Abc 1.05 1.05 1.5 0.85 0.85

Current carrying capacity

DC link busbars Abc 200 200 200 200 200

24 V DC busbars Anc 20 20 20 20 20

Unit rating?

Based on I, (600 VDC; 4 kHz) kW 24 32 46 71 107

Based on In kW 21 28 37 57 76

Total power loss w 455.2 615.2 786 1270.4 2070.4

(including electronics losses, see

Power loss tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Max. ambient temperature

without derating °C 40

with derating °C 55

Sound pressure level dB(A) <65 <65 <60 <73 <73

Cooling method (with fan) Internal fan Mounted fan

Cooling air requirement m3/h 112 112 160 520 520

Max. permissible heat sink tem- | °C 85 90 83 70 80

perature (70 % derat-
ing)

Ventilation clearances

above/below mm =80 =80

in front of the component mm -—- 250

Weight kg 9.4 9.8 14.6 20.7 ‘ 21.6

1) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V (exception: 132 A and 200 A
Motor Modules) and is adjusted to the parameterized rated voltage.

2) Rated power of a typical standard induction motor at 400 V 3 AC.
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6.2.7.2 Double Motor Modules

6.2 Motor Modules with internal air cooling

Table 6- 13  Technical data, Double Motor Modules Booksize (2 x3to 2 x 18 A)

Internal air cooling 6SL3120- |2TE13- 2TE15- 2TE21- 2TE21-
0AA.Y 0AA." 0AA.D 8AA.

Output current (at 600 V DC)

Rated current (In) Aac 2x3 2x5 2x9 2x18

Base-load current (In) A 2x26 2x4.3 2x7.7 2x15.3

Intermittent duty current (Iss) 40% Anc 2x35 2x6 2x10 2x24

Peak current (Imax) Anc 2x6 2x10 2x18 2x 36

Output voltage Vac 0 ... 0.717 x DC-link voltage

DC link current Aoc 7.2 [12 |22 |43

DC-link voltage Vbc 510 ... 720

DC link capacitance uF 220 | 220 | 220 | 705

Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 3802 %

Electronics power supply Vbc 24 (204 ... 28.8)

Electronics current consumption

at24 vV DC Abc 1.15 1.15 1.15 1.3

Current carrying capacity

DC link busbars Abc 100

Reinforced DC link busbars Abc 150

24V DC busbars A 20

Unit rating®

Based on I» (600 VDC; 4 kHz) kW 2x1.6 2x2.7 2x4.8 2x9.7

Based on In kW 2x14 2x23 2x4.1 2x8.2

Total power loss w 97.6 132.6 187.6 351.2

(including electronics losses, see Power loss

tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Sound pressure level dB(A) <60 <60 <60 <60

Cooling method Internal fan

Cooling air requirement m3/h 29.6 29.6 29.6 56

Max. permissible heat sink temperature °C 85 90 89 90

Ventilation clearances

above/below mm = 80

Weight kg 53 5.3 5.5 6.8

1) Applies only to Article numbers with"." =0 ... 3

2) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-

terized rated voltage

3 Rated power of a typical standard induction motor at 400 V 3 AC
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6.2 Motor Modules with internal air cooling

6.2.7.3 Characteristics

Rated duty cycles Motor Modules Booksize

I A

\

I A

2,65s

< <
T Sy T
| |

| |
r«——10s —»

Figure 6-13  Duty cycle without initial load (for servo drives)

-

~Y

Figure 6-15 S6 duty cycle with initial load with a duty cycle duration of 60 s (for servo drives)
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Figure 6-16 Duty cycle with 30 s overload for a duty cycle duration of 300 s

Base load current with overload capability]

t

Figure 6-17 Duty cycle with 60 s overload for a duty cycle duration of 300 s

Derating characteristics for Motor Modules Booksize
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Figure 6-18 Output current as a function of the pulse frequency
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6.2 Motor Modules with internal air cooling
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Figure 6-19 Output current as a function of the pulse frequency for 200 A Motor Modules
(applies from Article number 6SL312.-1TE32-0AA4)
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Figure 6-20 Output current at low frequencies

Dimensioning notes:
e A current derating is only applicable for output frequencies < 10 Hz.

e Current derating should be taken into account if the percentage time of operation at
frequencies < 10 Hz is more than 2 % of the daily total operating time.

e Also during load cycles, the current specified here must not be exceeded.

® When quickly passing through frequencies 0 to 10 Hz, derating does not have to be taken
into account (e.g. for positioning applications).

Note

Information about derating the output current as a function of the ambient temperature and
installation altitude is provided in Chapter "System data (Page 42)".
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6.2.8

6.2.8.1

Single Motor Modules (300% overload)

6.2 Motor Modules with internal air cooling

Technical data for Motor Modules Booksize with 300% overload

Table 6- 14 Technical data Single Motor Modules Booksize (3 to 18 A) with 3-fold overload

Internal air cooling 6SL3120- 1TE13- 1TE15- 1TE21- 1TE21-
0AA4 0AA4 0AA4 8AA4

Output current (at 600 V DC)

Rated current (In) Aac 3 5 9 18

Base-load current (In) A 26 4.3 7.7 15.3

Intermittent duty current (Iss) 40% Anc 3.5 6 10 24

Peak current (Imax) Aac 9 15 27 54

Output voltage Vac 0 ... 0.717 x DC-link voltage

DC-link current Aoc 3.6 6 11 |22

DC-link voltage (up to 2000 m above sea level) Vbc 510... 720

DC link capacitance uF 110 [ 110 [ 110 | 220

Overvoltage trip Vbc 8202 %

Undervoltage trip" Vbc 3802 %

Electronics power supply Vbc 24 (204 ... 28.8)

Electronics current consumption

at24 vV DC Abc 0.85 0.85 0.85 0.85

Current carrying capacity

DC link busbars Abc 100

Reinforced DC link busbars Abc 150

24V DC busbars Abc 20

Unit rating?

Based on In (600 VDC; 4 kHz) kW 1.6 2.7 4.8 9.7

Based on In kW 1.4 23 4.1 8.2

Total power loss w 50.4 73.4 100.4 185.4

(including electronics losses, see Power loss tables

(Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Sound pressure level dB(A) <60

Cooling method Internal fan

Cooling air requirement m3/h 29.6

Max. permissible heat sink temperature °C 74 ‘ 74 | 75 ‘ 90

Ventilation clearances

above/below mm = 80

Weight kg 5 E |5 5

1) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-

terized rated voltage

2) Rated power of a typical standard induction motor at 400 V 3 AC
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6.2 Motor Modules with internal air cooling

Note

Operation of 18 A Single Motor Modules with 3-fold overload connected to a 16 kW Line

Module

The maximum power of a 16 kW Line Module is not sufficient for operating 18 A Single

Motor Modules at their peak current.

e Take the motor power into consideration if you wish to operate an 18 A Single Motor
Module on a 16 kW Line Module. Depending on the operating state, the power
consumption of these Single Motor Modules can be > 35 kW, and it may be necessary to
install a Line Module with a higher power rating for applications such as these.

6.2.8.2

Double Motor Modules (300% overload)

Table 6- 15  Technical data Double Motor Modules Booksize (2 x 3 to 2 x 9 A) with 3-fold overload

Internal air cooling 6SL3120- 2TE13-0AA4 2TE15-0AA4 2TE21-0AA4
Output current (at 600 V DC)

Rated current (In) Aac 2x3 2x5 2x9
Base-load current (In) A 2x26 2x4.3 2x7.7
Intermittent duty current (lss) 40% Anc 2x35 2x6 2x10
Peak current (Imax) Aac 2x9 2x15 2x27
Output voltage Vac 0 ... 0.717 x DC-link voltage
DC-Hlink current Abc 7.2 12 22
DC-link voltage Vbc 510 ... 720

(up to 2000 m above sea level)

DC link capacitance pF 220

Overvoltage trip Vbc 8202 %
Undervoltage trip" Vbc 3802 %

Electronics power supply Vbc 24 (204 ... 28.8)
Electronics current consumption

at24 vV DC Abc 1.15

Current carrying capacity

DC link busbars Abc 100

Reinforced DC link busbars Abc 150

24 V DC busbars A 20

Unit rating?

Based on I, (600 VDC; 4 kHz) kW 2x1.6 2x2.7 2x4.8

Based on In kW 2x14 2x23 2x41
Total power loss w 97.6 132.6 187.6
(including electronics losses, see Power loss

tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Booksize Power Units
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6.2 Motor Modules with internal air cooling

Internal air cooling 6SL3120- 2TE13-0AA4 | 2TE15-0AA4 | 2TE21-0AA4
Sound pressure level dB(A) <60

Cooling method Internal fan

Cooling air requirement m3/h 29.6

Max. permissible heat sink temperature °C 84 | 78 | 92

Ventilation clearances

above/below mm = 80

Weight kg 53 |53 |55

1) Default for 400 V line
terized rated voltage

2) Rated power of a typi

systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-

cal standard induction motor at 400 V 3 AC.

Note
Disturbance of the 2 x 9 A Double Motor Module with 3-fold overload on a 16 kW Line
Module

The maximum output of a 16 kW Line Module is not sufficient for the operation of a2 x 9 A
Double Motor Module with 3-fold overload.

Do NOT operate a 2 x 9 A Double Motor Module with a 16 kW Line Module with 3-fold
overload (i.e. only operate a 2 x 9 A Double Motor Module with a 16 kW Line Module, if
the maximum current is limited to 2 X Irated).

Use at least a 36 kW Active Line Module or Smart Line Module for operation with 3-fold
overload.

6.2.8.3 Characteristics for Motor Modules Booksize with 300% overload

Rated duty cycles M

otor Modules Booksize with 300% overload

v ]
1

Figure 6-21 Peak current duty cycle with initial load (300% overload)
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6.2 Motor Modules with internal air cooling
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Figure 6-24 S6 duty cycle with initial load for a duty cycle duration of 600 s
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Figure 6-25 S6 duty cycle with initial load for a duty cycle duration of 60 s
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Base load current with overload capability]
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Figure 6-27 Duty cycle with 30 s overload for a duty cycle duration of 300 s

Derating characteristics for Motor Modules Booksize with 300% overload
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Figure 6-28 Output current as a function of the pulse frequency
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Figure 6-29 Output current at low frequencies

Dimensioning notes:
® A current derating is only applicable for output frequencies < 10 Hz.

e Current derating should be taken into account if the percentage time of operation at
frequencies < 10 Hz is more than 2 % of the daily total operating time.

® Also during load cycles, the current specified here must not be exceeded.

® When quickly passing through frequencies 0 to 10 Hz, derating does not have to be taken
into account (e.g. for positioning applications).

Note

Information about derating the output current as a function of the ambient temperature and
installation altitude is provided in Chapter "System data (Page 42)".
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6.3 Motor Module with external air cooling

6.3 Motor Module with external air cooling

6.3.1 Description

Booksize Power Units

A Motor Module with external cooling is a power unit (inverter) that provides the power for
the connected motors. Power is supplied by the DC link of the drive unit. A Motor Module
must be connected to a Control Unit via DRIVE-CLIiQ. The open-loop and closed-loop control
functions for the Motor Module are stored in the Control Unit.

Motor Modules with external air cooling are offered as Single Motor Modules and Double
Motor Modules. One motor can be connected to Single Motor Modules and 2 motors can be
connected to Double Motor Modules.

External air cooling uses the "through-hole" method. The power unit and its heat sink can be
inserted in a rectangular knockout at the rear of the control cabinet and mounted with a seal.
The heat sink fins and the fan (included in the scope of delivery) project beyond the rear of
the control cabinet and the heat is dissipated outside the control cabinet or in a separate air
duct.
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6.3.2 Interface description

6.3.2.1 Overview

X21
Terminal

—— Heat sink

X200-X202
DRIVE-CLIQ

Protective cover release

/ 1x55

Protective cover

Electronics power supply

= DC link busbars

_7
m
=
m
=z
w
= —
@
\

Rating plate —4——
X1

Motor connection

Protective conductor connection
M5 /3 Nm

Figure 6-30 Interface overview, Single Motor Module Booksize with external air cooling (example: 5 A)
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6.3 Motor Module with external air cooling

X21/X22
Terminals

X200-X203

DRIVE-CLIQ
— Heat sink

Protective cover release

D
/ 1x5,5
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Electronics power supply
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Rating plate —3—

X2
Motor connection

Protective conductor connection

M5 /3 Nm X1

Motor connection

Figure 6-31 Interface overview, Double Motor Module Booksize with external air cooling (example: 2 x 5 A)
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6.3 Motor Module with external air cooling

6.3.2.2

Motor and brake connection

Table 6- 16 X1/X2 motor and brake connections for Single Motor Modules 3 A to 30 A and Double Motor Modules 2 x 3 A

to2x18 A
Terminal Technical data
[ o | U (U2) Motor connection
o o V (V2)
56 6 W (W2)
— + (BR+) Brake connection:
- (BR-) Supply voltage: 24 V DC +10%

Max. load current: 2 A
Minimum load current: 0.1 A

O°®

36 0

Protective conductor
connection

Single Motor Modules 3 ... 30 A:
Threaded hole M5 / 3 Nm (26.6 Ibf in)")

Double Motor Modules 2x 3 ... 2x 18 A:
Threaded hole M5 / 3 Nm (26.6 Ibf in)"

) For ring cable lugs without insulation (Page 710)
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6.3 Motor Module with external air cooling

Table 6- 17 X1 motor connection and X11 brake connection for Single Motor Modules 45 A to 200 A

Terminal Technical data
— = u2 45 ... 60 A:
V2 Threaded bolts M6 / 6 Nm (53.1 Ibf in)?
W2 85A:
Threaded bolts M8 / 13 Nm (115 Ibf in)"
132 ... 200 A:
Threaded bolts M8 / 13 Nm (115 Ibf in)"

Protective conductor 45 ... 60 A:

connection Threaded bolts for motor cables: M6 / 6 Nm (53.1 Ibf in)"
Threaded hole for protective conductor: M6 / 6 Nm

(53.1 Ibf in)"

85 A:

Threaded bolts for motor cables: M8 / 13 Nm (115 Ibf in)?
Threaded hole for protective conductor: M6 / 6 Nm

(53.1 Ibf in)"

132 ... 200 A:

Threaded bolts for motor cables: M8 / 13 Nm (115 Ibf in)"
Threaded hole for protective conductor: M8 / 13 Nm

(115 Ibf in)"

+ (BR+) X11 brake connector?):

- (BR-) Supply voltage: 24 V DC +10 %

Max. load current: 2 A

Minimum load current: 0.1 A

Type: Spring-loaded terminal 2 (Page 708)

The brake connector is part of the prefabricated cable.

" For ring cable lugs without insulation (Page 710)

2) The circuit for protecting the brake against overvoltage is integrated in the Motor Module and does not need to be in-
stalled externally.

Motor holding brake connection

To ensure reliable opening of the motor holding brake, it requires a 24 V + 10% voltage
supply at the motor connection. It must be taken into account that voltage dips can occur
along the supply cable.

® Use a Control Supply Module or a regulated DC power supply, whose setpoint is set to
26V.

® Use supply cables with a minimum cross-section of 1.5 mm? (AWG 16) and a maximum
length of 100 m.
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6.3 Motor Module with external air cooling

Note
Protective circuit against overvoltage

The Motor Modules have an integrated overvoltage protection circuit for the motor holding
brake. External protective circuits are not required.

/N\WARNING

High contact voltage on brake cables

For motor cables with integrated brake cable, when the motor is operated, the motor can
charge the brake cable up to hazardous voltage levels. Coming into contact with the
conductors or the shield of the brake cable can result in death or serious injury.

e Use motor cables with separate, shielded brake cables and connect the shield of the
brake cable at both ends.

NOTICE

Premature wear of the motor holding brake when operated outside its permissible voltage
range

Operating the motor holding brake outside its permissible voltage range at the motor

connection will damage the brake.

e Ensure that the motor holding brake is only operated within its permissible voltage
range.

NOTICE

Faulty brake function due to inadmissible wear

Inadmissible wear means that the braking function can no longer be guaranteed.
e Comply with the predefined Emergency Stop characteristics.

e Avoid repeated brief acceleration of the motor against a holding brake that is still closed.
Consider the operating times of the brakes and the relays in the drive control and
enable.

Note

The total length of the power cables (motor feeder cables and DC link cables) must not
exceed the values listed in Chapter "Combination options, Line Modules with line reactors
and line filters (Page 120)".

Note

The motor brake must be connected via connector X11. It is not permitted to directly connect
the cable BR- to the electronics ground M.
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6.3.2.3 X12 fan connection

The Motor Modules 132 A and 200 A are equipped with an interface to connect a sub-
chassis fan. The interface is located on the underside of the Motor Module.

Table 6- 18 X12 fan connection

Terminal Function Technical data
1 Fan connection + Voltage 48 V DC for the supplied fan
2 Fan connection -

6.3.2.4 X21/X22 EP terminals/temperature sensor

Table 6- 19  X21/X22 EP terminals / temperature sensor

Terminal Function Technical data
1 + Temp Temperature sensors: KTY84-1C130/PT1000/ PTC/
2 - Temp bimetallic switch with NC contact

1

2 3 EP +24 V (pulse enable) Supply voltage: 24 V DC (20.4 ... 28.8 V)

3 4 EP M1 (enable pulses) Current consumption, typical: 4 mA at 24 V

4 Isolated input

The pulse inhibit function is only available when the
"Safety Integrated Basic Functions via onboard termi-
nals" software is enabled.

Type: Screw terminal 1 (Page 708)

EP terminals

Parameters p9651 and p9851 are used to set the filter times for debouncing terminals
X21.3 and X21.4, as well as X22.3 and X22.4 (see SINAMICS S120/S150 List Manual).
Additional parameter settings are also required in order to prevent discrepancy errors when
performing bit pattern tests (light/dark tests). For comprehensive information, see the
SINAMICS S120 Safety Integrated Function Manual, Section "Controlling the safety
functions”.

Note
Function of the EP terminals

The function of the EP terminals for pulse inhibit is only available if the "Safety Integrated
Basic Functions via onboard terminals" software is enabled.
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6.3 Motor Module with external air cooling

Temperature sensor connection

NOTICE

Damage to motor in the event of incorrectly connected KTY temperature sensor

A KTY temperature sensor connected with incorrect polarity cannot detect if the motor
overheats. Overheating can cause damage to the motor.

e Connect the KTY temperature sensor with the correct polarity.

Note

The temperature sensor input is not needed if the motors feature an integrated DRIVE-CLIQ
interface or if temperature values are detected by means of a different module (SMC, SME,
TM).

/N\WARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Use temperature sensors that comply with the specifications relating to protective
separation.

e If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

6.3.2.5 X200-X203 DRIVE-CLiQ interface

Table 6- 20 X200-X202: DRIVE-CLIQ interfaces for Single Motor Modules
X200-X203: DRIVE-CLIQ interfaces for Double Motor Modules

370

Pin Name Technical data
1 TXP Transmit data +
2 TXN Transmit data -
3 RXP Receive data +
4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -
7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) Power supply

B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.

Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0
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Manual, 11/2017, 6SL3097-4AC00-1BPO



Motor Modules Booksize

6.3 Motor Module with external air cooling

6.3.3 Connection examples
X200 X201
o L =
e
o [5]
o o
" (2]
gl <
o||o
Motor Module i w
=
r||x
alla
+ - +
M ; :I] i]:l] M 24 V jumper plug®
DC o DCP:
DC o e DCR\
X21 X202
4 1 DRIVE-CLiQ socket 2
r Ty —O(=1— +Temp
'—[\_1]— = —®2 —1— -Temp @
N
~ | 2o(-{—Ep+2av = okt <
X 4 =0 DCLINK U2—§
T | fo(——epPm V2
" Wz—j
BR+
BR--¢ g
¥
In addition for Double Motor Modules
X22 X203 |
“ 1 DRIVE-CLIQ socket 3 !
i —O(=1— +Temp |
N 2
s == —3@ =1— -Temp @Xi—‘ ;
— 7@ —1— EP+24 V Uzzg |
L | Zo(-—EPMI V2 !
) W2
. |
BR+ S = | I
BR- —$—1— G- |
ik " '
L

" Required for safety

2 SMC required for motors without DRIVE-CLIQ interface
3 24 V to the next module

4 Optional, e.g. for motor without encoder

Figure 6-32 Connection example of Motor Modules 3 A to 30 A and Double Motor Modules 2x 3 Ato 2x 18 A
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2 In addition for Motor Modules 132 A to 200 A
%) Contact established through the shield plate
4 24 V to the next module
5 QOptional, e.g. for motor without encoder

Figure 6-33 Example connection of Single Motor Modules 45 A to 200 A
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Booksize Power Units
Manual, 11/2017, 6SL3097-4AC00-1BPO



Motor Modules Booksize

6.3 Motor Module with external air cooling

6.3.4 Meaning of LEDs
Table 6- 21 Meaning of the LEDs on the Motor Module
Status Description, cause Remedy
RDY DC LINK
Off Off The electronics power supply is missing or outside the |-
permissible tolerance range.
Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-
CLiQ communication is taking place. age.
The DC link voltage is outside the permissible tolerance
range.
Orange Orange DRIVE-CLiQ communication is being established. -
Red -1 This component has at least one fault. Resolve and acknowledge
the fault.
Green/red (0.5 | --" Firmware is being downloaded. -
Hz)
Green/red (2 | --" Firmware download has been completed. The system Carry out a POWER ON.
Hz) waits for POWER ON.
Green/orange | --" Component recognition via LED is activated?. -
or Note:
red/orange Both options depend on the LED status when compo-
nent recognition is activated.

" Irrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual

Booksize Power Units
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6.3.5 Dimension drawings
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Figure 6-34 Dimension drawing of 3 Ato 18 A and 2 x 3 A to 2 x 9 A Motor Modules Booksize with
external air cooling, all dimensions in mm and (inches); example: 2 x 5 A Double Motor
Module

Table 6-22 Dimensions of 3 Ato 18 Aand 2 x 3 A to 2 x 9 A Motor Modules Booksize with external

air cooling

Motor Module Article No. W [mm] (inch)
Single Motor Module 3 A 6SL3121-1TE13-0AA.

Single Motor Module 5 A 6SL3121-1TE15-0AA.

Single Motor Module 9 A 6SL3121-1TE19-0AA.

Single Motor Module 18 A 6SL3121-1TE21-8AA. 50 (1.97)
Double Motor Module 2 x 3 A 6SL3121-2TE13-0AA.

Double Motor Module 2 x 5 A 6SL3121-2TE15-0AA.

Double Motor Module 2 x 9 A 6SL3121-2TE21-0AA.
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Figure 6-35 Dimension drawing of 30 A and 2 x 18 A Motor Modules Booksize with external air cooling, all dimensions in

mm and (inches); example: 2 x 18 A

Table 6- 23 Dimensions of 30 A and 2 x 18 A Motor Modules Booksize with external air cooling

Double Motor Module

Motor Module Article No. W [mm] (inch)
Single Motor Module 30 A 6SL3121-1TE23-0AA.
Double Motor Module 2 x 18 A 6SL3121-2TE21-8AA. 100 (3.94)
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Figure 6-36 Dimension drawing of 45 A, 60 A and 85 A Motor Modules Booksize with external air cooling, all dimensions in
mm and (inches); example 45 A
Table 6- 24 Dimensions of 45 A, 60 A and 85 A Motor Modules Booksize with external air cooling
Motor Module Article No. W [mm] (inch) | b [mm] (inch) | ¢ [mm] (inch) | d [mm] (inch)
Single Motor Module 45 A 6SL3121-1TE24-5AA.
Single Motor Module 60 A 6SL3121-1TE26-0AA. 150 (5.91) 100 (3.94) | 71(2.80) 75 (2.95)
Single Motor Module 85 A 6SL3121-1TE28-5AA. 200 (7.87) 150 (5.91) 92 (3.62) 100 (3.94)

376

Booksize Power Units
Manual, 11/2017, 6SL3097-4AC00-1BPO



Motor Modules Booksize

6.3 Motor Module with external air cooling

58,5 (2.30)

29 (1.14)

i
[l
d

000000
MBI

IEI

[0CEaCoHC;

150,25 (5.92)

55

2.17)

(4.02)

18 (0.71)

30 (1.18)
12,4 (0.49)

[

B
B

| snamcs
1

1 Elrid

Il

=
=
S
S
=
=
S
S
=
S
=
=
S
S
=
=
=
S
=
S
=

A0

410 (16.14)
360 (14.17)

82

226 (8.90)

(3.23)

25 (0.98)

6,25
(0.25)

396 (15.59)

Figure 6-37 Dimension drawing of 132 A and 200 A Motor Modules Booksize, all dimensions in mm and (inches);
example: 200 A Single Motor Module

Table 6- 25 Dimensions of 132 A and 200 A Motor Modules Booksize with external air cooling

Motor Module

Article No.

W [mm] (inch)

b [mm] (inch)

h [mm] (inch)

Single Motor Module 132 A

6SL3121-1TE31-3AA.

Single Motor Module 200 A

6SL3121-1TE32-0AA.

300 (11.81)

250 (9.84)

105 (4.13)
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295 (11.61)

250 (9.84) 117 (4.60) 215 268 (10.55)
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41,5
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Figure 6-38 Dimension drawing of fan for 132 A and 200 A Motor Modules Booksize with external air cooling, all
dimensions in mm and (inches)

Note
The fan for the Motor Modules 132 A and 200 A is included in the scope of supply.
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6.3.6 Mounting

Mounting plate with openings for mounting
Threaded bolts M6

M6 nut

Spring washer

Washer

Fan assembly

@O

Figure 6-39 Mounting a Motor Module with external air cooling
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380

Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 6 Nm (53.1 Ibf in)

Help with the mechanical control cabinet design is available from:

Siemens AG

Digital Factory, DF MC MF - WKC AS

TCCCC (Technical Competence Center Cabinets Chemnitz)
Postfach 1124

09070 Chemnitz

e-mail: cc.cabinetcooling.aud@siemens.com

Booksize Power Units

Manual, 11/2017, 6SL3097-4AC00-1BPO


mailto:cc.cabinetcooling.aud@siemens.com

Motor Modules Booksize
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396 10,15 (1 559 10.006)

b1

S

b2

6.3 Motor Module with external air cooling

Figure 6-40 Opening to mount Motor Modules 50 mm to 200 mm with external air cooling, all data in

mm and (inches)
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Figure 6-41 Openings to mount a Motor Module 300 mm with external air cooling, all data in mm and (inches)

Table 6- 26 Dimensions of openings to mount Motor Modules with external air cooling

Component width W [mm] (inch) b1 [mm] (inch) b2 [mm] (inch)

50 mm 41.5 %03 (1.63 *0.012) 20.75 *0.15 (0.82 *0.006) 0

100 mm 89.5 03 (3.52 +0.012) 19.75 *0.15 (0.78 +0.006) 50 #0.15 (1,97 0.006)
150 mm 133 *0:3 (5,24 +0.012) 16.5 *0-15 (0.65 *0-006) 100 #0-15 (3,94 #0.006)
200 mm 173 03 (6.81 +0.012) 11.5 +0-15 (0.45 +0.006) 150 0.15 (5,91 0.006)
300 mm 278 +0.3 (10.94 +0.012) 14.0 2015 (0.55 0.006) 250 +0-15 (9,84 +0.006)
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® Threaded bolts M6 x 30

Figure 6-42 Example of a mounting plate for a drive line-up with external air cooling

When mounting it must be ensured that the component's seal is tight throughout. The cross-
pieces must have the appropriate stability. If necessary, the cross-pieces of the openings

must be reinforced.

In the example, the cross-pieces have been reinforced using brackets according to EN 755-
9. You are free to select the way that the bracket is attached to the insert.
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Mounting plate

Cover

Rear panel

Air discharge

Air inlet - filter with filter fan

CICICIOXOXC)

To comply with degree of protection IP54, the surfaces ® between the mounting plate and the cabinet strip must
be sealed all round (e.g. Terostat-91 sealant from Teroson).

Figure 6-43 Example 1: mounting in the cabinet with mounting plate
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Insert plate

Mounting plate

Cover

Rear panel

Air discharge

Air inlet - filter with filter fan

To comply with degree of protection IP54, the surfaces @ between the mounting plate and the cabinet strip and
between the mounting plate and the insert plate must be sealed all round (e.g. Terostat-91 sealant from Teroson).

QPOOOEO

Figure 6-44 Example 2: mounting in the cabinet with mounting plate

It is recommended that you attach a cover and filter fan to the cabinet.

The filtered fan must be fitted in such a way that the cooling air required by the drive line-up
is not restricted. The overall cooling air requirement is obtained from the sum of the
individual components (see Chapter Technical data (Page 386)).
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Note

If the cooling air requirement is not covered by the filtered fan, the components cannot
output their specified power.

The filters with filter fan must be regularly checked for dirt and cleaned if necessary.

6.3.7

6.3.7.1

Technical data

Single Motor Modules

Table 6- 27 Technical data Single Motor Modules Booksize (3 to 30 A)

External air cooling 6SL3121- | 1TE13- 1TE15- 1TE21- 1TE21- 1TE23-
0AA." 0AA.Y 0AA." 8AA.M 0AA.
Output current (at 600 V DC)
Rated current (In) Aac 3 5 9 18 30
Base-load current (In) A 26 4.3 7.7 15.3 25.5
Intermittent duty current (lse) Aac 3.5 6 10 24 40
40% Aac 6 10 18 36 56
Peak current (Imax)
Output voltage Vac 0 ... 0.717 x DC-link voltage
DC link current Aoc 3.6 6 |11 | 22 | 36
DC-link voltage Vbc 510 ... 720
DC link capacitance uF 110 [ 110 [ 110 | 220 | 705
Overvoltage trip Vbc 8202 %
Undervoltage trip? Vbc 3802 %
Electronics power supply Vbc 24 (204 ... 28.8)
Electronics current consumption
at24 vV DC Abc 0.85 0.85 0.85 0.85 0.8
Current carrying capacity
DC link busbars Abc 100 100 100 100 100
Reinforced DC link busbars Aoc 150 150 150 150 150
24V DC busbars
Abc 20 20 20 20 20
Unit rating®
Based on In (600 VDC; 4 kHz) kW 1.6 2.7 4.8 9.7 16
Based on In kw 1.4 2.3 4.1 8.2 13.7
Total power loss w 50.4 73.4 100.4 185.4 309.2
(including electronics losses, see
Power loss tables (Page 734))
Max. pulse frequency
without derating kHz 4
with derating kHz 16
Output frequency Hz 0...550
Booksize Power Units
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External air cooling 6SL3121- | 1TE13- 1TE15- 1TE21- 1TE21- 1TE23-
0AA." 0AA." 0AA." 8AA." 0AA.

Sound pressure level dB(A) <60 <60 <60 <60 <60

Cooling air requirement m3/h 29.6 29.6 29.6 29.6 56

Max. permissible heat sink tem- | °C 70 70 73 82 85

perature

Ventilation clearances

above/below mm >80

Weight kg 5.7 5.7 5.7 5.7 8.4

" Applies only to Article numbers with "." =0 ... 3

2)  Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-

terized rated voltage

3 Rated power of a typical standard induction motor at 400 V 3 AC.

Table 6-28 Technical data Single Motor Modules Booksize (45 to 200 A)

External air cooling 6SL3121- | 1TTE24-5AA. | 1TE26-0AA. | 1TE28-5AA. | 1TE31-3AA. | 1TTE32-0AA.
Output current (at 600 V DC)

Rated current (In) Aac 45 60 85 132 200
Base-load current (1) A 38 51 68 105 141
Intermittent duty current (Iss) Aac 60 80 110 150 230
40% Aac 85 113 141 210 282
Peak current (Imax)

Output voltage Vac 0 ... 0.717 x DC-link voltage

DC link current Aoc 54 |72 [ 102 | 158 | 200
DC-link voltage Vbc 510 ... 720

DC link capacitance uF 1175 | 1410 | 1880 | 2820 | 3995
Overvoltage trip Vbc 8202 %

Undervoltage trip" Vbc 3802 %

Electronics power supply Vbc 24 (204 ... 28.8)

Electronics current consumption

at24 v DC Abc 1.05 1.05 1.5 0.85 0.85
Current carrying capacity

DC link busbars Abc 200 200 200 200 200
24 V DC busbars Aoc 20 20 20 20 20
Unit rating?

Based on In (600 VDC; 4 kHz) kW 24 32 46 71 107
Based on Ix kW 21 28 37 57 76
Total power loss w 455.2 615.2 786 1270.4 2070.4
(including electronics losses, see

Power loss tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Sound pressure level dB(A) <65 <65 <60 <73 <73
Cooling air requirement m3/h 112 112 160 520 520
Booksize Power Units
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External air cooling 6SL3121- | 1TE24-5AA. | 1TE26-0AA. | 1TE28-5AA. | 1TE31-3AA. | 1TE32-0AA.

Max. permissible heat sink tem- | °C 85 90 88 73 80

perature (70 % derat-
ing)

Ventilation clearances

above/below mm >80

Weight kg 127 13.0 19.2 273 [ 27.9

1) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V (exception: 132 A and 200 A
Motor Modules) and is adjusted to the parameterized rated voltage.

2) Rated power of a typical standard induction motor at 400 V 3 AC.

6.3.7.2 Double Motor Modules

Table 6-29 Technical data, Double Motor Modules Booksize (2 x3to 2 x 18 A)

External air cooling 6SL3121- |2TE13-0AA." | 2TE15-0AA." | 2TE21-0AA." | 2TE21-8AA.
Output current (at 600 V DC)

Rated current (In) Anc 2x3 2x5 2x9 2x18
Base-load current (In) A 2x26 2x4.3 2x7.7 2x15.3
Intermittent duty current (Iss) 40% Aac 2x35 2x6 2x10 2x24
Peak current (Imax) Anc 2x6 2x10 2x18 2 x 36
Output voltage Vac 0...480

DC link current Aoc 7.2 12 |22 | 43
DC-link voltage Vbc 510 ... 720

DC link capacitance uF 110 | 220 | 220 | 705
Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 3802 %

Electronics power supply Vbc 24 (204 ... 28.8)

Electronics current consumption

at 24 V DC Abc 1.15 1.15 1.15 1.3
Current carrying capacity

DC link busbars Abc 100 100 100 100
Reinforced DC link busbars Abc 150 150 150 150
24V DC busbars A 20 20 20 20
Unit rating®

Based on In (600 VDC; 4 kHz) kW 2x1.6 2x27 2x4.8 2x9.7
Based on In kW 2x1.4 2x23 2x4.4 2x8.2
Total power loss w 97.6 132.6 187.6 351.2
(including electronics losses, see Power loss

tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Sound pressure level dB(A) <60 <60 <60 <60
Cooling air requirement m3/h 29.6 29.6 29.6 56
Max. permissible heat sink temperature °C 80 85 89 90
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External air cooling 6SL3121- | 2TE13-0AA." |2TE15-0AA.1) ‘2TE21-0AA.1) ‘2TE21-8AA.
Ventilation clearances

above/below mm >80

Weight kg 5.8 5.8 |57 8.6

1) Applies only to Article numbers with"." =0 ... 3

2) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-
terized rated voltage

3 Rated power of a typical standard induction motor at 400 V 3 AC.

6.3.7.3 Characteristics

Rated duty cycles Motor Modules Booksize
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Figure 6-46 Duty cycle without initial load (for servo drives)

;
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Figure 6-47 S6 duty cycle with initial load with a duty cycle duration of 600 s (for servo drives)
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Figure 6-49 Duty cycle with 30 s overload for a duty cycle duration of 300 s

Base load current with overload capability}

t

Figure 6-50 Duty cycle with 60 s overload for a duty cycle duration of 300 s
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Derating characteristics for Motor Modules Booksize
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Figure 6-51 Output current as a function of the pulse frequency
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Figure 6-52 Output current as a function of the pulse frequency for 200 A Motor Modules
(applies from Article number 6SL312.-1TE32-0AA4)
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Figure 6-53 Output current at low frequencies
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Dimensioning notes:
e A current derating is only applicable for output frequencies < 10 Hz.

e Current derating should be taken into account if the percentage time of operation at
frequencies < 10 Hz is more than 2 % of the daily total operating time.

e Also during load cycles, the current specified here must not be exceeded.

® When quickly passing through frequencies 0 to 10 Hz, derating does not have to be taken
into account (e.g. for positioning applications).

Note

Information about derating the output current as a function of the ambient temperature and
installation altitude is provided in Chapter "System data (Page 42)".

6.3.8 Technical data for Motor Modules Booksize with 300% overload

6.3.8.1 Single Motor Modules (300% overload)

Table 6- 30 Technical data Single Motor Modules Booksize (3 to 18 A) with 3-fold overload

External air cooling 6SL3121- | 1TE13-0AA4 1TE15-0AA4 1TE21-0AA4 1TE21-8AA4
Output current (at 600 V DC)

Rated current (In) Aac 3 5 9 18
Base-load current (In) A 26 4.3 7.7 15.3
Intermittent duty current (lss) 40% Anc 3.5 6 10 24
Peak current (Imax) Anc 9 15 27 54
Output voltage Vac 0 ... 0.717 x DC-link voltage

DC-link current Aoc 3.6 6 [ 11 |22
DC-Hlink voltage Vbc 510 ... 720

DC link capacitance uF 110 [ 110 [ 110 | 220
Overvoltage trip Vbc 8202 %

Undervoltage trip" Vbc 3802 %

Electronics power supply Vbc 24 (204 ... 28.8)

Electronics current consumption

at24 vV DC Abc 0.85

Current carrying capacity

DC link busbars Abc 100

Reinforced DC link busbars Abc 150

24V DC busbars Abc 20

Unit rating?

Based on I» (600 VDC; 4 kHz) kW 1.6 2.7 4.8 9.7
Based on In kW 1.4 23 4.1 8.2
Total power loss w 50.4 73.4 100.4 185.4
(including electronics losses, see

Power loss tables (Page 734))
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6.3 Motor Module with external air cooling

External air cooling 6SL3121- | 1TE13-0AA4 1TE15-0AA4 1TE21-0AA4 1TE21-8AA4
Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz ... 550

Sound pressure level dB(A) <60

Cooling air requirement m3/h 29.6

Max. permissible heat sink tempera- | °C 70 70 70 90
ture

Ventilation clearances

above/below mm >80

Weight kg 5.7 5.7 5.7 5.7

1) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-

terized rated voltage

2) Rated power of a typical standard induction motor at 400 V 3 AC

Note

Operation of 18 A Single Motor Modules with 3-fold overload connected to a 16 kW Line

Module

The maximum power of a 16 kW Line Module is not sufficient for operating 18 A Single
Motor Modules at their peak current.

e Take the motor power into consideration if you wish to operate an 18 A Single Motor
Module on a 16 kW Line Module. Depending on the operating state, the power
consumption of these Single Motor Modules can be > 35 kW, and it may be necessary to
install a Line Module with a higher power rating for applications such as these.

6.3.8.2 Double Motor Modules (300% overload)
Table 6- 31 Technical data Double Motor Modules Booksize (2 x 3 to 2 x 9 A) with 3-fold overload

External air cooling 6SL3121- 2TE13-0AA4 2TE15-0AA4 2TE21-0AA4
Output current (at 600 V DC)

Rated current (In) Anc 2x3 2x5 2x9
Base-load current (1) A 2x2.6 2x4.3 2x7.7
Intermittent duty current (Iss) 40% Aac 2x35 2x6 2x10
Peak current (Imax) Aac 2x9 2x15 2x27
Output voltage Vac 0...480

DC link current Aoc 7.2 |12 | 22
DC-link voltage Vbc 510 ... 720

DC link capacitance uF 110 | 220 | 220
Overvoltage trip Vbc 8202 %
Undervoltage trip" Vbc 3802 %

Electronics power supply Vbe 24 (204 ... 28.8)
Electronics current consumption

at 24V DC Abc 1.15

Booksize Power Units
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6.3 Motor Module with external air cooling

External air cooling 6SL3121- 2TE13-0AA4 2TE15-0AA4 2TE21-0AA4
Current carrying capacity

DC link busbars Abc 100

Reinforced DC link busbars Abc 150

24 V DC busbars A 20

Unit rating?

Based on In (600 VDC; 4 kHz) kW 2x1.6 2x27 2x4.8
Based on Ix kW 2x1.4 2x23 2x4.4
Total power loss w 97.6 132.6 187.6
(including electronics losses, see Power loss tables

(Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Sound pressure level dB(A) <60

Cooling air requirement m3/h 29.6

Max. permissible heat sink temperature °C 78 | 78 | 78
Ventilation clearances

above/below mm =80

Weight kg 5.8 5.8 |57

1) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-
terized rated voltage

2 Rated power of a typical standard induction motor at 400 V 3 AC

Note

Disturbance of the 2 x 9 A Double Motor Module with 3-fold overload on a 16 kW Line
Module

The maximum output of a 16 kW Line Module is not sufficient for the operation of a2 x 9 A

Double Motor Module with 3-fold overload.

e Do NOT operate a 2 x 9 A Double Motor Module with a 16 kW Line Module with 3-fold
overload (i.e. only operate a 2 x 9 A Double Motor Module with a 16 kW Line Module, if
the maximum current is limited to 2 X Irated).

e Use at least a 36 kW Active Line Module or Smart Line Module for operation with 3-fold
overload.
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6.3.8.3

6.3 Motor Module with external air cooling

Characteristics for Motor Modules Booksize with 300% overload

Rated duty cycles Motor Modules Booksize with 300% overload

Figure 6-54

I A

—_-
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— ——
1 1

l«—10s ——>»!

T T (J T
I 1 265s !
1
1

Figure 6-56 Duty cycle without initial load

Figure 6-57 S6 duty cycle with initial load for a duty cycle duration of 600 s

Booksize Power Units
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6.3 Motor Module with external air cooling
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Base load current with overload capability}
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Figure 6-60 Duty cycle with 30 s overload for a duty cycle duration of 300 s
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6.3 Motor Module with external air cooling

Derating characteristics for Motor Modules Booksize with 300% overload
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Figure 6-61 Output current as a function of the pulse frequency
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Figure 6-62 Output current at low frequencies

Dimensioning notes:
e A current derating is only applicable for output frequencies < 10 Hz.

e Current derating should be taken into account if the percentage time of operation at
frequencies < 10 Hz is more than 2 % of the daily total operating time.

e Also during load cycles, the current specified here must not be exceeded.

® When quickly passing through frequencies 0 to 10 Hz, derating does not have to be taken
into account (e.g. for positioning applications).

Note

Information about derating the output current as a function of the ambient temperature and
installation altitude is provided in Chapter "System data (Page 42)".
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6.4 Motor Modules with cold plate

6.4 Motor Modules with cold plate

6.4.1 Description

A Motor Module is a power unit (inverter) that provides the power for the connected motors.
Power is supplied by the DC link of the drive unit. A Motor Module must be connected to a
Control Unit via DRIVE-CLiQ. The open-loop and closed-loop control functions for the Motor
Module are stored in the Control Unit.

One motor can be connected to Single Motor Modules and 2 motors can be connected to
Double Motor Modules.

Booksize Power Units
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6.4.2 Interface description

6.4.2.1 Overview

X21
Terminal

X200-X202
DRIVE-CLIQ

Release
Protective cover

1x55

Protective cover

LEDs

Rating plate

Protective conductor connection
M5/ 3 Nm

__EEED

=)
—
)

WENSJO

o

6.4 Motor Modules with cold plate

Cold plate

Electronics power supply

S~ DC link busbars

X1
Motor connection

Figure 6-63 Interface overview, Single Motor Module Booksize with cold plate (example: 5 A)
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X21/X22
Terminals

Cold plate

X200-X203

: X203, Ry
DRIVECLiQ  ——u
. 777,

Electronics power supply

B

pr
sl

=Sehi

1x55

718
T

17

Protective cover

SINAMICS _|
|

#is:

= DC link busbars

z,
R

B

Rating plate —— ge
P
Protective conductor connection .{Nl L Wtor.connaation
A ! X1
M5/3 Nm ‘~"®®l
= Motor connection

Figure 6-64 Interface overview, Double Motor Module Booksize with cold plate (example: 2 x 5 A)
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6.4 Motor Modules with cold plate

6.4.2.2 Motor and brake connection

Table 6- 32 X1/X2 motor and brake connections for Single Motor Modules 3 A to 30 A and Double Motor Modules 2 x 3 A

to2x18A
Terminal Technical data
[ o | U (U2) Motor connection
0 ot V (V2)
56 6 W (W2)
— + (BR+) Brake connection:
- (BR-) Supply voltage: 24 V DC +10%

Max. load current: 2 A
Minimum load current: 0.1 A

Protective conductor Single Motor Modules 3 ... 30 A:
connection Threaded hole M5/ 3 Nm (26.6 Ibf in)"

O @
SASKE

" For ring cable lugs without insulation (Page 710)

Double Motor Modules 2x3 ... 2 x 18 A:
Threaded hole M5 / 3 Nm (26.6 Ibf in)?

Booksize Power Units
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6.4 Motor Modules with cold plate

Table 6- 33 X1 motor connection and X11 brake connection for Single Motor Modules 45 A to 200 A

Terminal Technical data
— = u2 45 ... 60 A:
V2 Threaded bolts M6 / 6 Nm (53.1 Ibf in)"
W2 85 A:
Threaded bolts M8 / 13 Nm (115 Ibf in)V
132 ... 200 A:

Threaded bolts M8 / 13 Nm (115 Ibf in)V

Protective conductor
connection

45 ... 60 A:

Threaded bolts for motor cables: M6 / 6 Nm (53.1 Ibf in)"
Threaded hole for protective conductor: M6 / 6 Nm

(53.1 Ibf in)"

85 A:

Threaded bolts for motor cables: M8 / 13 Nm (115 Ibf in)"
Threaded hole for protective conductor: M6 / 6 Nm

(53.1 Ibf in)"

132 ...200 A:

Threaded bolts for motor cables: M8 / 13 Nm (115 Ibf in)"

Threaded hole for protective conductor: M8 / 13 Nm
(115 Ibf in)"

+ (BR+)

- (BR-)

X11 brake connector?:

Supply voltage: 24 V DC +10 %
Max. load current: 2 A
Minimum load current: 0.1 A

Type: Spring-loaded terminal 2 (Page 708)
The brake connector is part of the prefabricated cable.

) For ring cable lugs without insulation (Page 710)

stalled externally.

2) The circuit for protecting the brake against overvoltage is integrated in the Motor Module and does not need to be in-

Motor holding brake connection

To ensure reliable opening of the motor holding brake, it requires a 24 V + 10% voltage
supply at the motor connection. It must be taken into account that voltage dips can occur

along the supply cable.

® Use a Control Supply Module or a regulated DC power supply, whose setpoint is set to

26V.

® Use supply cables with a minimum cross-section of 1.5 mm? (AWG 16) and a maximum

length of 100 m.

402
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Note
Protective circuit against overvoltage

The Motor Modules have an integrated overvoltage protection circuit for the motor holding
brake. External protective circuits are not required.

/N\WARNING

High contact voltage on brake cables

For motor cables with integrated brake cable, when the motor is operated, the motor can
charge the brake cable up to hazardous voltage levels. Coming into contact with the
conductors or the shield of the brake cable can result in death or serious injury.

e Use motor cables with separate, shielded brake cables and connect the shield of the
brake cable at both ends.

NOTICE

Premature wear of the motor holding brake when operated outside its permissible voltage
range

Operating the motor holding brake outside its permissible voltage range at the motor
connection will damage the brake.

¢ Ensure that the motor holding brake is only operated within its permissible voltage
range.

NOTICE

Faulty brake function due to inadmissible wear

Inadmissible wear means that the braking function can no longer be guaranteed.
e Comply with the predefined Emergency Stop characteristics.

e Avoid repeated brief acceleration of the motor against a holding brake that is still closed.
Consider the operating times of the brakes and the relays in the drive control and
enable.

Note

The total length of the power cables (motor feeder cables and DC link cables) must not
exceed the values listed in Chapter "Combination options, Line Modules with line reactors
and line filters (Page 120)".

Note

The motor brake must be connected via connector X11. It is not permitted to directly connect
the cable BR- to the electronics ground M.

Booksize Power Units
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6.4 Motor Modules with cold plate

6.4.2.3 X21/X22 EP terminals/temperature sensor

Table 6- 34 X21/X22 EP terminals / temperature sensor

Terminal Function Technical data
1 + Temp Temperature sensors: KTY84-1C130/PT1000/ PTC/
2 - Temp bimetallic switch with NC contact

1

2 3 EP +24 V (pulse enable) Supply voltage: 24 V DC (20.4 ... 28.8 V)

3 4 EP M1 (enable pulses) Current consumption, typical: 4 mA at 24 V

4 Isolated input

The pulse inhibit function is only available when the
"Safety Integrated Basic Functions via onboard termi-
nals" software is enabled.

Type: Screw terminal 1 (Page 708)

EP terminals

Parameters p9651 and p9851 are used to set the filter times for debouncing terminals
X21.3 and X21.4, as well as X22.3 and X22.4 (see SINAMICS S120/S150 List Manual).
Additional parameter settings are also required in order to prevent discrepancy errors when
performing bit pattern tests (light/dark tests). For comprehensive information, see the
SINAMICS S120 Safety Integrated Function Manual, Section "Controlling the safety
functions”.

Note
Function of the EP terminals

The function of the EP terminals for pulse inhibit is only available if the "Safety Integrated
Basic Functions via onboard terminals" software is enabled.

Booksize Power Units
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Temperature sensor connection

NOTICE

Damage to motor in the event of incorrectly connected KTY temperature sensor

A KTY temperature sensor connected with incorrect polarity cannot detect if the motor
overheats. Overheating can cause damage to the motor.

e Connect the KTY temperature sensor with the correct polarity.

Note

The temperature sensor input is not needed if the motors feature an integrated DRIVE-CLIQ
interface or if temperature values are detected by means of a different module (SMC, SME,
TM).

/N\WARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Use temperature sensors that comply with the specifications relating to protective
separation.

e If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

6.42.4 X200-X203 DRIVE-CLiQ interface

Table 6- 35 X200-X202: DRIVE-CLIQ interfaces for Single Motor Modules
X200-X203: DRIVE-CLIQ interfaces for Double Motor Modules

Booksize Power Units

Pin Name Technical data
1 TXP Transmit data +
2 TXN Transmit data -
3 RXP Receive data +
4 Reserved, do not use -

5 Reserved, do not use -

6 RXN Receive data -
7 Reserved, do not use -

8 Reserved, do not use -

A +(24 V) Power supply

B M (0 V) Electronics ground

Manual, 11/2017, 6SL3097-4AC00-1BPO

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.
Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0
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6.4 Motor Modules with cold plate

6.4.3 Connection examples
X200 X201
o L =
2lE
[ [5]
o o
2] 2]
gl <
ol|o
Motor Module W w
>z
o o
(=) (=)
. L 1L |
=i i
DC o
DCN | ~
X21 X202
4 1 DRIVE-CLIiQ socket 2
Ty —O(=1— +Temp
2
'—[\_11— - | —o(=1— -Temp ° @
~ | So(-}—ep+2av B Rl -
- 4 - O DCLINK U2—
T | fo(——erPmt V2
K w2
BR+
BR-—#
¥
In addition for Double Motor Modules
X22 X203
“ 1 DRIVE-CLIQ socket 3
m Ty T —O(=1— +Temp
2
‘—[\;_1— - | —=—o(=f— -Temp @XL—‘
| 2e(-—Eep+24v o]
I R V2
1) W2—
BR+
BR- —¢

" Required for safety

2 SMC required for motors without DRIVE-CLIQ interface
3 24V to the next module

4 Optional, e.g. for motor without encoder

Figure 6-65 Connection example of Motor Modules 3 A to 30 A and Double Motor Modules 2x 3 Ato 2x 18 A
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6.4 Motor Modules with cold plate

X200 X20
O e ~
ko] ko)
IR
7] (2]
Motor Module g ¢}
- | = |
Q Q
i Ul
= =
r ¥
. 5] 18] | . \
:I] [I:| M 24 V jumper plug
DCR{ o ~1 DCP.
DCN, o DENS
X21 X202 I_ |
9 ; DRIVE-CLIQ socket 2 | !
r —s |G *Temp \j_‘@ |
~ 2 !
—1 + - | —=—o(=t— -Temp
N |3 EP +24 V @0 READY D o D > :
-t +
= . Yo DCLINK u20 |
| *o(-+EPMmi V2 O ! y
Y W20 |
x1l . ——
2 X12 BR+ g ; |
i BR-—#1—1Q
Enwl W 5
Q=5
Fan @
" Required for safety

2 In addition for Motor Modules 132 A to 200 A
%) Contact established through the shield plate
4 24 V to the next module
5 QOptional, e.g. for motor without encoder

Figure 6-66 Example connection of Single Motor Modules 45 A to 200 A
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6.4 Motor Modules with cold plate

6.4.4

Meaning of LEDs

Table 6- 36 Meaning of the LEDs on the Motor Module

Status Description, cause Remedy
RDY DC LINK

Off Off The electronics power supply is missing or outside the | -
permissible tolerance range.

Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.

Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-

CLiQ communication is taking place. age.
The DC link voltage is outside the permissible tolerance
range.

Orange Orange DRIVE-CLiQ communication is being established. -

Red -1 This component has at least one fault. Resolve and acknowledge

the fault.

Green/red (0.5 | --" Firmware is being downloaded. -

Hz)

Green/red (2 |- Firmware download has been completed. The system Carry out a POWER ON.

Hz) waits for POWER ON.

Green/orange | --" Component recognition via LED is activated?. -

or Note:

red/orange Both options depend on the LED status when compo-
nent recognition is activated.

1 lrrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual
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6.4 Motor Modules with cold plate
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Figure 6-67 Dimension drawing of 3 Ato 18 Aand 2 x 3 Ato 2 x 9 A Motor Modules Booksize with cold plate, all

dimensions in mm and (inches); example: 2 x 5 A Double Motor Module

;

Table 6- 37 Dimensions of 3 Ato 18 A and 2 x 3 A to 2 x 9 A Motor Modules Booksize with cold plate

Motor Module

Atrticle No.

B [mm] (inch)

3 A Single Motor Module

6SL3126-1TE13-0AA.

5 A Single Motor Module

6SL3126-1TE15-0AA.

9 A Single Motor Module

6SL3126-1TE21-0AA.

18 A Single Motor Module

6SL3126-1TE21-8AA.

50 (1.97)

Double Motor Module 2 x 3 A

6SL3126-2TE13-0AA.

Double Motor Module 2 x5 A

6SL3126-2TE15-0AA.

Double Motor Module 2 x 9 A

6SL3126-2TE21-0AA.

Booksize Power Units
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Figure 6-68 Dimension drawing of 30 A and 2 x 18 A Motor Modules Booksize with cold plate, all
dimensions in mm and (inches)

Table 6- 38 Dimensions of 30 A and 2 x 18 A Motor Modules Booksize with cold plate

Motor Module Article No. B [mm] (inch)
30 A Single Motor Module 6SL3126-1TE23-0AA.
Double Motor Module 2 x 18 A 6SL3126-2TE21-8AA. 100 (3.94)
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Figure 6-69 Dimension drawing of Motor Modules Booksize 45 A, 60 A, and 85 A with cold plate, all dimensions in mm and
(inches); example for Motor Module 45 A

Table 6- 39 Dimensions of 45 A, 60 A, and 85 A Motor Modules Booksize with cold plate

Motor Modules

Article No.

B [mm] (inch)

b [mm] (inch)

¢ [mm] (inch)

Single Motor Module 45 A

6SL3126-1TE24-5AA.

Single Motor Module 60 A

6SL3126-1TE26-0AA.

150 (5.91)

100 (3.94)

75 (2.95)

Single Motor Module 85 A

6SL3126-1TE28-5AA.

200 (7.87)

150 (5.91)

100 (3.94)

Booksize Power Units
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Figure 6-70 Dimension drawing of Motor Modules Booksize 132 A and 200 A with cold plate, all dimensions in mm and
(inches); example for Motor Module 200 A

Table 6- 40 Dimensions of 132 A and 200 A Motor Modules Booksize with cold plate

Motor Module Article No. B [mm] (inch) b [mm] (inch)
Single Motor Module 132 A 6SL3126-1TE31-3AA.
Single Motor Module 200 A | 6SL3126-1TE32-0AA. 300 (11.81) 250 (9.84)
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6.4.6 Mounting

6.4 Motor Modules with cold plate

Please note the following before mounting a Motor Module with cold plate on a customer-

specific heat sink:

® Check the surface of the heat sink to ensure that it is not damaged.

e To improve heat transfer, a heat-conducting medium must be used. Special spherical-
indented heat-conducting foil must be used for this purpose. Every component with cold
plate is supplied with heat-conducting foil cut to the right size. Note the mounting position
of the heat-conducting foil (see diagram below).

Note

e Also replace the heat-conducting foil when replacing a component.
¢ Only use heat-conducting foil released or supplied by Siemens.

Table 6- 41  Overview of heat-conducting foils

Article No.

Heat-conducting foil, 50 mm

6SL3162-6FB00-0AAO

Heat-conducting foil, 100 mm

6SL3162-6FD00-0AAQ

Heat-conducting foil, 150 mm

6SL3162-6FF00-0AAQ

Heat-conducting foil, 200 mm

6SL3162-6FH00-0AAQ

Heat-conducting foil, 300 mm

6SL.3162-6FM00-0AAQ

Note

To mount the components, M6 threaded bolts and hexagon nuts/grub screws ISO 7436-
M6x40-14 H, property class 8.8 are recommended.

Booksize Power Units
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6.4 Motor Modules with cold plate

Installation

External heat sink (air or liquid)
Threaded bolts M6
Heat-conducting foil

Cold plate

Washer

Spring washer

M6 nut

SICICICIOIOXC)

Figure 6-71 Mounting a Motor Module with cold plate on an external heat sink (example: 3 A Motor Module)

Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts.
Tightening torque: 10 Nm (88.5 Ibf in)

Booksize Power Units
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Booksize Power Units

6.4 Motor Modules with cold plate

Note

e Where components have four fixing points, the nuts must be tightened evenly by
alternating diagonally between them.

Support with the mechanical control cabinet design is available from:

Siemens AG

Digital Factory, DF MC MF - WKC AS

TCCCC (Technical Competence Center Cabinets Chemnitz)
Postfach 1124

09070 Chemnitz

e-mail: cc.cabinetcooling.aud@siemens.com

Properties of the heat sink

We recommend using AIMgSi 0.5 as the heat sink material.

The roughness of the external heat sink surface should be at least Rz 16. The contact
surface between the heat sink and cold plate should have an evenness of 0.2 mm
(applicable to a height of 450 mm and a width of 300 mm).

Note

Machine manufacturers can adapt the heat sink version to their special requirements. The
specified rated data for the Motor Modules can only be achieved if the power losses can be
dissipated by the external heat sink under the specified general conditions.

NOTICE

Damage to the cold plate caused by incorrect mounting

The threaded bolts can damage the cold plate when it is being mounted.
¢ Do not damage the cold plate.
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6.4 Motor Modules with cold plate

6.4.7

6.4.7.1

Table 6- 42 Technical data Single Motor Modules Booksize (3 to 30 A)

Technical data

Single Motor Modules

Cold plate 6SL3126- | 1TE13- 1TE15- 1TE21- 1TE21- 1TE23-
0AA." 0AA.Y 0AA." 8AA.M 0AA.

Output current (at 600 V DC)

Rated current (In) Aac 3 5 9 18 30
Base-load current (In) A 26 4.3 7.7 15.3 25.5
Intermittent duty current (Iss) 40% | Aac 3.5 6 10 24 40
Peak current (Imax) Aac 6 10 18 36 56
Output voltage Vac 0 ... 0.717 x DC-link voltage

DC link current Aoc 3.6 6 11 | 22 | 36
DC-Hlink voltage Vbc 510 ... 720

(up to 2000 m above sea level)

DC link capacitance uF 110 [ 110 [ 110 | 220 | 710
Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 3802 %

Electronics power supply Vbc 24 (204 ... 28.8)

Electronics current consumption

at24 VvV DC Apc 0.65

Current carrying capacity

DC link busbars Anc 100

Reinforced DC link busbars Aoc 150

24V DC busbars Aoc 20

Unit rating®

Based on In (600 VDC; 4 kHz) kW 1.6 27 4.8 9.7 16

Based on Ix kW 1.1 2.3 4.1 8.2 13.7
Total power loss w 45.5 70.6 95.6 180.6 305.6
(including electronics losses, see

Power loss tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Max. permissible heat sink tem- | °C 80 80 80 80 70
perature

Ventilation clearances

above/below mm =80

Weight kg 4.2 4.2 4.5 4.5 6.1
1) Applies only to Article numbers with"." =0 ... 3

2)  Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-

terized rated voltage

3) Rated power of a typical standard induction motor at 400 V 3 AC
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Table 6- 43 Technical data Single Motor Modules (45A to 200A)

6.4 Motor Modules with cold plate

Cold plate 6SL3126- | 1TE24-5AA. | 1TE26-0AA. | 1TE28-5AA. | 1TE31-3AA. | 1TE32-0AA.
Output current (at 600 V DC)

Rated current (ln) Aac 45 60 85 132 (105)Y 200 (140)"
Base-load current (1) A 38 51 68 105 (84)Y 141 (99)Y
Intermittent duty current (Ise) Anc 60 80 110 150 (120)" 230 (161)"
40% Aac 85 113 141 210 282

Peak current (Imax)

Output voltage Vac 0...480

DC link current Aoc 54 |72 | 102 | 158 | 200
DC-link voltage Vbc 510 ... 720

(up to 2000 m above sea level)

DC link capacitance uF 1175 [ 1410 | 1880 | 2820 | 3995
Overvoltage trip Undervoltage Vbc 8202 %

trip? Vbc 380

Electronics power supply Vbc 24 (204 ... 28.8)

Electronics current consumption

at24 vV DC Abc 0.75 0.75 0.8 0.85 0.85
Current carrying capacity

DC link busbars Abc 200

24 V DC busbars Abc 20

Unit rating®

Based on In (600 VDC; 4 kHz) kW 24 32 46 71 (57)Y 107 (75)Y
Based on In kW 21 28 37 57 (46)" 76 (53)Y
Total power loss w 448 608 769.2 1270.4 2070.4
(including electronics losses, see

Power loss tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Max. permissible heat sink tem- | °C 80 73 83 75 79 (70%
perature derating)
Ventilation clearances

above/below mm >80 280

in front of the component mm -—- =250

Weight kg 9.0 9.4 12.8 18.0 ‘ 18.6

1 Derating must be applied due to the transfer of heat to the external heat sink. At a temperature of 40° C at the interface
to the power unit, 80% derating occurs for 6SL3126-1TE31-3AA. and 70 % for 6SL3126-1TE32-0AA.

2)  Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V (exception: 132 A and 200 A
Motor Modules) and is adjusted to the parameterized rated voltage.

3) Rated power of a typical standard induction motor at 400 V 3 AC

Note

New systems with 132 A and 200 A Motor Modules should ideally be designed with 200 A
liquid-cooled Motor Modules in order to avoid current derating.

Booksize Power Units
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6.4 Motor Modules with cold plate

6.4.7.2 Double Motor Modules

Table 6-44 Technical data Double Motor Modules (2 x 3to 2 x 18 A)

Cold plate 6SL3126- | 2TE13-0AA." | 2TE15-0AA." | 2TE21-0AA.") | 2TE21-8AA.
Output current (at 600 V DC)

Rated current (In) Anc 2x3 2x5 2x9 2x18
Base-load current (In) A 2x26 2x4.3 2x7.7 2x15.3
Intermittent duty current (Iss) 40% Aac 2x35 2x6 2x10 2x24
Peak current (Imax) Anc 2x6 2x10 2x18 2 x 36
Output voltage Vac 0...480

DC link current Aoc 7.2 [ 12 |22 | 43
DC-link voltage Vbc 510 ... 720

DC link capacitance uF 110 | 220 | 220 | 705
Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 3802 %

Electronics power supply Vbc 24 (204 ... 28.8)

Electronics current consumption

at 24 V DC Abc 0.9 0.9 0.9 1.05
Current carrying capacity

DC link busbars Abc 100 100 100 100
Reinforced DC link busbars Abc 150 150 150 150
24 V DC busbars Abc 20 20 20 20
Unit rating®

Based on In (600 VDC; 4 kHz) kW 2x1.6 2x27 2x4.8 2x9.7

Based on In kW 2x1.4 2x23 2x4.1 2x8.2
Total power loss w 91.6 126.6 181.6 345.2
(including electronics losses, see Power

loss tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Max. permissible heat sink temperature | °C 80 | 80 | 90 | 90
Ventilation clearances

above/below mm = 80

Weight kg 45 |45 |45 5.9
1) Applies only to Article numbers with"." =0 ... 3

2)  Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-

terized rated voltage

3) Rated power of a typical standard induction motor at 400 V 3 AC
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6.4 Motor Modules with cold plate

6.4.7.3 Characteristics

Rated duty cycles Motor Modules Booksize

\

I A

2,65s
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T Sy T
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r«——10s —»

~ Y

Figure 6-73 Duty cycle without initial load (for servo drives)

~Y

Figure 6-75 S6 duty cycle with initial load with a duty cycle duration of 60 s (for servo drives)
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6.4 Motor Modules with cold plate
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Figure 6-76 Duty cycle with 30 s overload for a duty cycle duration of 300 s

Base load current with overload capability]

t

Figure 6-77 Duty cycle with 60 s overload for a duty cycle duration of 300 s

Derating characteristics for Motor Modules Booksize
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Figure 6-78 Output current as a function of the pulse frequency
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6.4 Motor Modules with cold plate
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Figure 6-79 Output current as a function of the pulse frequency for 200 A Motor Modules
(applies from Article number 6SL312.-1TE32-0AA4)
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Figure 6-80 Output current at low frequencies

Dimensioning notes:
e A current derating is only applicable for output frequencies < 10 Hz.

e Current derating should be taken into account if the percentage time of operation at
frequencies < 10 Hz is more than 2 % of the daily total operating time.

e Also during load cycles, the current specified here must not be exceeded.

® When quickly passing through frequencies 0 to 10 Hz, derating does not have to be taken
into account (e.g. for positioning applications).

Note

Information about derating the output current as a function of the ambient temperature and
installation altitude is provided in Chapter "System data (Page 42)".
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6.4 Motor Modules with cold plate

6.4.8

6.4.8.1

Single Motor Modules (300% overload)

Table 6- 45 Technical data Single Motor Modules (3 to 18 A) with 3-fold overload

Technical data for Motor Modules Booksize with 300% overload

Cold plate 6SL3126- 1TE13-0AA4 | 1TE15-0AA4 | 1TE21-0AA4 | 1TE21-8AA4
Output current (at 600 V DC)

Rated current (In) Aac 3 5 9 18
Base-load current (In) A 2.6 4.3 7.7 15.3
Intermittent duty current (Iss) 40% Aac 3.5 6 10 24
Peak current (Imax) Aac 9 15 27 54
Output voltage Vac 0 ... 0.717 x DC-link voltage

DC link current Aoc 3.6 | 6 | 11 | 22
DC-Hlink voltage Vbc 510 ... 720

(up to 2000 m above sea level)

DC link capacitance uF 10 | 10 | 110 | 220
Overvoltage trip Vbc 8202 %

Undervoltage trip? Vbc 3802 %

Electronics power supply Vbe 24 (204 ... 28.8)

Electronics current consumption

at24 vV DC Abpc 0.65

Current carrying capacity

DC link busbars Anc 100

Reinforced DC link busbars Aoc 150

24V DC busbars Aoc 20

Unit rating?

Based on In (600 VDC; 4 kHz) kW 1.6 27 4.8 9.7
Based on Ix kW 1.1 2.3 4.1 8.2
Total power loss w 455 70.6 95.6 180.6

(including electronics losses, see Power

loss tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16

Output frequency Hz 0...550

Max. permissible heat sink temperature | °C 70 | 70 ‘ 70 ‘ 70
Ventilation clearances

above/below mm = 80

Weight kg a2 | a2 | a5 | 45

1) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-

terized rated voltage

2) Rated power of a typical standard induction motor at 400 V 3 AC
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6.4 Motor Modules with cold plate

Note

Operation of 18 A Single Motor Modules with 3-fold overload connected to a 16 kW Line

Module

The maximum power of a 16 kW Line Module is not sufficient for operating 18 A Single
Motor Modules at their peak current.

e Take the motor power into consideration if you wish to operate an 18 A Single Motor
Module on a 16 kW Line Module. Depending on the operating state, the power
consumption of these Single Motor Modules can be > 35 kW, and it may be necessary to
install a Line Module with a higher power rating for applications such as these.

6.4.8.2

Double Motor Modules (300% overload)

Table 6- 46 Technical data Double Motor Modules (2 x 3 to 2 x 9 A) with 3-fold overload

Cold plate 6SL3126- 2TE13-0AA4 2TE15-0AA4 2TE21-0AA4
Output current (at 600 V DC)

Rated current (In) Anc 2x3 2x5 2x9
Base-load current (1) A 2x2.6 2x4.3 2x7.7
Intermittent duty current (Iss) 40% Aac 2x35 2x6 2x10
Peak current (Imax) Aac 2x9 2x15 2x27
Output voltage Vac 0...480

DC link current Aoc 7.2 12 | 22
DCHlink voltage (up to 2000 m above sea level) Vbc 510 ... 720

DC link capacitance MF 110 220 ‘ 220
Overvoltage trip Vbc 8202 %

Undervoltage trip" Vbc 380

Electronics power supply Vbe 24 (204 ... 28.8)

Electronics current consumption

at24 vV DC Abc 0.9 0.9 0.9
Current carrying capacity

DC link busbar Abc 100 100 100
Reinforced DC link busbars Abc 150 150 150
24 V busbar Abc 20 20 20
Unit rating?

Based on In (600 VDC; 4 kHz) kW 2x1.6 2x27 2x4.8
Based on In kW 2x1.4 2x23 2x4A1
Total power loss w 91.6 126.6 181.6
(including electronics losses, see Power loss
tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16
Output frequency Hz 0...550

Max. permissible heat sink temperature °C 77 77 77

Booksize Power Units
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6.4 Motor Modules with cold plate

Cold plate 6SL3126- 2TE13-0AA4 | 2TE15-0AA4 ‘ 2TE21-0AA4
Ventilation clearances

above/below mm 280

Weight kg 4.5 | 45 | 4.5

1) Default for 400 V line systems; undervoltage trip threshold can be reduced by up to 80 V and is adjusted to the parame-
terized rated voltage

2 Rated power of a typical standard induction motor at 400 V 3 AC

Note

Disturbance of the 2 x 9 A Double Motor Module with 3-fold overload on a 16 kW Line
Module

The maximum output of a 16 kW Line Module is not sufficient for the operation ofa2 x 9 A
Double Motor Module with 3-fold overload.

e Do NOT operate a 2 x 9 A Double Motor Module with a 16 kW Line Module with 3-fold
overload (i.e. only operate a 2 x 9 A Double Motor Module with a 16 kW Line Module, if
the maximum current is limited to 2 X Irated).

e Use at least a 36 kW Active Line Module or Smart Line Module for operation with 3-fold
overload.

6.4.8.3 Characteristics for Motor Modules Booksize with 300% overload

Rated duty cycles Motor Modules Booksize with 300% overload

Iﬂ H ___________________________________
071,

Figure 6-81 Peak current duty cycle with initial load (300% overload)

-Y

I A

T

L

Figure 6-82 Duty cycle with initial load

Booksize Power Units
424 Manual, 11/2017, 6SL3097-4AC00-1BPO



Motor Modules Booksize

6.4 Motor Modules with cold plate

Base load current with overload capability]

~Y

t

Figure 6-86 Duty cycle with 60 s overload for a duty cycle duration of 300 s
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6.4 Motor Modules with cold plate
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Figure 6-87 Duty cycle with 30 s overload for a duty cycle duration of 300 s

Derating characteristics for Motor Modules Booksize with 300% overload
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Figure 6-88 Output current as a function of the pulse frequency
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Figure 6-89 Output current at low frequencies
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Dimensioning notes:
e A current derating is only applicable for output frequencies < 10 Hz.

e Current derating should be taken into account if the percentage time of operation at
frequencies < 10 Hz is more than 2 % of the daily total operating time.

e Also during load cycles, the current specified here must not be exceeded.

® When quickly passing through frequencies 0 to 10 Hz, derating does not have to be taken
into account (e.g. for positioning applications).

Note

Information about derating the output current as a function of the ambient temperature and
installation altitude is provided in Chapter "System data (Page 42)".

6.5 Motor Modules Liquid Cooled

6.5.1 Description

A Motor Module is a power unit (inverter) that provides the power for the connected motor or
motors. Power is supplied by the DC link of the drive unit. A Motor Module must be
connected to a Control Unit via DRIVE-CLIiQ. The open-loop and closed-loop control
functions for the Motor Module are stored in the Control Unit.

Booksize Power Units
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6.5.2 Interface description
6.5.2.1 Overview
X21
Terminal

X200 - X202
DRIVE-CLIQ X202

Protective cover

Protective cover release Electronics power supply

1x5,5 DC link busbars
S
LEDs __[g_:,
1]
ie P
Rating plate ——
H— X1
Protective conductor Brake connection
connection
M8/ 13 Nm »
X1

Motor connection

Intake with integrated baffle Return

Figure 6-90 Interface overview, Motor Module Liquid Cooled (200 A)
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6.5.2.2 Motor and brake connection

Table 6- 47 X1 Motor connection

6.5 Mofor Modules Liquid Cooled

Terminal Technical data

U2 Threaded bolt M8 / 13 Nm (115 Ibf in)"
1 1

V2

w2

- (BR-)

Protective conductor
connection

Threaded hole M8/ 13 Nm (115 Ibf in)"

" For ring cable lugs without insulation (Page 710)

Table 6- 48 X11 brake connector

Terminal Technical data

+ (BR+) Voltage 24 V DC

- (BR-) Max. Load current 2 A
Minimum load current 0.1 A

Type: Spring-loaded terminal 2 (Page 708)

The brake connector is part of the prefabricated cable.

The circuit for protecting the brake against overvoltage is integrated in the Motor Module and does not need to be installed

externally.

Motor holding brake connection

To ensure reliable opening of the motor holding brake, it requires a 24 V + 10% voltage
supply at the motor connection. It must be taken into account that voltage dips can occur

along the supply cable.

® Use a Control Supply Module or a regulated DC power supply, whose setpoint is set to

26V.

® Use supply cables with a minimum cross-section of 1.5 mm? (AWG 16) and a maximum

length of 100 m.

Booksize Power Units
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6.5 Motor Modules Liquid Cooled

Note
Protective circuit against overvoltage

The Motor Modules have an integrated overvoltage protection circuit for the motor holding
brake. External protective circuits are not required.

/N\WARNING

High contact voltage on brake cables

For motor cables with integrated brake cable, when the motor is operated, the motor can
charge the brake cable up to hazardous voltage levels. Coming into contact with the
conductors or the shield of the brake cable can result in death or serious injury.

e Use motor cables with separate, shielded brake cables and connect the shield of the
brake cable at both ends.

NOTICE

Premature wear of the motor holding brake when operated outside its permissible voltage
range

Operating the motor holding brake outside its permissible voltage range at the motor
connection will damage the brake.

e Ensure that the motor holding brake is only operated within its permissible voltage
range.

NOTICE

Faulty brake function due to inadmissible wear

Inadmissible wear means that the braking function can no longer be guaranteed.
e Comply with the predefined Emergency Stop characteristics.

e Avoid repeated brief acceleration of the motor against a holding brake that is still closed.
Consider the operating times of the brakes and the relays in the drive control and
enable.

Note

The motor brake must be connected via connector X11. It is not permitted to directly connect
the cable BR- to the electronics ground M.

Note

The total length of the power cables (motor feeder cables and DC link cables) must not
exceed the values listed in Chapter Combination options, Line Modules with line reactors
and line filters (Page 120).
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6.5.2.3 X21 EP terminal/temperature sensor

Table 6-49 X21 EP terminal / temperature sensor

6.5 Mofor Modules Liquid Cooled

Terminal Function Technical data
1 + Temp Temperature sensors: KTY84-1C130/PT1000/ PTC/
2 - Temp bimetallic switch with NC contact
1
3 EP +24 V (pulse enable) Supply voltage: 24 V DC (20.4 ... 28.8 V)
2
4 EP M1 (enable pulses) Current consumption, typical: 4 mA at 24 V
3 Isolated input
4 The pulse inhibit function is only available when the

"Safety Integrated Basic Functions via onboard termi-
nals" software is enabled.

Type: Screw terminal 1 (Page 708)

Booksize Power Units

EP terminals

The filter times to debounce terminals X21.3 and X21.4 can be parameterized (see
SINAMICS S120/S150 List Manual). Additional parameter settings are also required in order
to prevent discrepancy errors when performing bit pattern tests (light/dark tests). For
comprehensive information, see the SINAMICS S120 Safety Integrated Function Manual,

Section "Controlling the safety functions".

Note
Function of the EP terminals

The function of the EP terminals for pulse inhibit is only available if the "Safety Integrated
Basic Functions via onboard terminals" software is enabled.
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Temperature sensor connection

NOTICE

Damage to motor in the event of incorrectly connected KTY temperature sensor

A KTY temperature sensor connected with incorrect polarity cannot detect if the motor
overheats. Overheating can cause damage to the motor.

e Connect the KTY temperature sensor with the correct polarity.

Note

The temperature sensor input is not needed if the motors feature an integrated DRIVE-CLIQ
interface or if temperature values are detected by means of a different module (SMC, SME,
TM).

/N\WARNING

Electric shock in the event of voltage flashovers at the temperature sensor

Voltage flashovers in the signal electronics can occur in motors without safe electrical
separation of the temperature sensors.

e Use temperature sensors that comply with the specifications relating to protective
separation.

o If safe electrical separation cannot be guaranteed (for linear motors or third-party
motors, for example), use a Sensor Module External (SME120 or SME125) or Terminal
Module TM120.

6.5.2.4 X200-X202 DRIVE-CLIQ interface

Table 6- 50 X200-X202: DRIVE-CLIQ interfaces

Pin Name Technical data
1 TXP Transmit data +
2 TXN Transmit data -
3 RXP Receive data +
4 Reserved, do not use

5 Reserved, do not use

6 RXN Receive data -
7 Reserved, do not use

8 Reserved, do not use

A + (24 V) Power supply

B M (0 V) Electronics ground

The blanking covers for the DRIVE-CLIQ interfaces are included in the scope of delivery.
Blanking cover (50 pcs.) Article number: 6SL3066-4CA00-0AA0

Booksize Power Units
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6.5.3 Connection example

X200 X20
ez

Motor Module c e}
1 —
&) o
SF
e 4
O] O]

)

* 3
:I] M 24V jumper plug

=

i

DCR |, olDbcp
beN 14 DCN
X21 X202
4) 1 DRIVE-CLIQ socket 2 I
=5 — |97 +Temp
(= 2 2 T
< — |[—(1— -Temp
72
le
N 3 Al &0 READY an)
i —®4 EP +24 'V Y5 DCLINK U2 o
T | “o(-—EPMmt V20
1 W20
x|
R4 [ [
a2
N

il
" Required for Safety Integrated =
2) Contact established through the shield plate
324 V to the next module

4 Optional, e.g. for motor without encoder - motor temperature evaluation is realized via DRIVE-CLiIQ

Figure 6-91 Connection example for Motor Module Liquid Cooled (200 A)

6.5.4 Meaning of LEDs

Table 6- 51 Meaning of LEDs

Status Description, cause Remedy

RDY DC LINK

Off Off The electronics power supply is missing or outside the |-
permissible tolerance range.

Green -1 The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.

Orange The component is ready for operation. Cyclic DRIVE- -
CLiQ communication is taking place.
The DC link voltage is present.

Red The component is ready for operation. Cyclic DRIVE- Check the line supply volt-
CLiQ communication is taking place. age.
The DC link voltage is outside the permissible tolerance
range.
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Status Description, cause Remedy
RDY DC LINK
Orange Orange DRIVE-CLiQ communication is being established. -
Red -1 This component has at least one fault. Resolve and acknowledge
the fault.
Green/red -1 Firmware is being downloaded. -
(0.5 Hz)
Green/red -1 Firmware download has been completed. The system Carry out a POWER ON.
(2 Hz) waits for POWER ON.
Green/orange |-- Recognition of components via LED is activated?. -
or Note:
Red/orange Both options depend on the LED status when activated.

1) lrrespective of the status of the LED "DC LINK"
2)  For information about activating the parameter "Recognition via LED", see SINAMICS S120/S150 List Manual

6.5.5 Dimension drawing
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Figure 6-92 Dimension drawing of Motor Module Liquid Cooled (200 A), all dimensions in mm and (inches)
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6.5 Mofor Modules Liquid Cooled

6.5.6 Installation

Mounting surface
Threaded bolts M6
Heat sink

Washer

Spring washer

M6 nut

@O

Figure 6-93 Installing a Motor Module Liquid Cooled

Tightening torques:

1. Firstly, tighten the nuts by hand.
Tightening torque: 0.5 Nm (4.4 Ibf in)

2. Then tighten the nuts in the specified sequence 1 to 4.
Tightening torque: 10 Nm (88.5 Ibf in)

Booksize Power Units
Manual, 11/2017, 6SL3097-4AC00-1BPO 435
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6.5 Motor Modules Liquid Cooled

For installation, M6 threaded bolts and hexagon nuts/grub screws to ISO 7436-M6x40-14 H,

property class 8.8 are recommended.

The coolant connections are located on the lower side of the components. All connection

elements can be accessed using an appropriate tool.

e Thread type for coolant connections: Pipe thread ISO 228 G 'z B.

6.5.7 Technical data

Table 6- 52 Technical data for Motor Module Liquid Cooled 200 A

Liquid Cooled

6SL3125-1TE32-0AA.

Output current (at 600 V DC)

Rated current (In) Aac 200
Base-load current (lIn) A 141
Intermittent duty current (lss) 40% Aac 230

Peak current (Imax) Aac 282
Output voltage Vac 0...480
DC link current Abc 200
DC-Hlink voltage (up to 2000 m above sea level) Vbc 510... 720
DC link capacitance MF 3995
Overvoltage trip Vbc 8202 %
Undervoltage trip? Vbc 3802 %
Electronics power supply Vbc 24 (204 ... 28.8)
Electronics current consumption

at24 vV DC Abc 0.85
Current carrying capacity

DC link busbars Abc 200

24 V DC busbars Abc 20

Unit rating?

Based on In (600 VDC; 4 kHz) kW 107
Based on In kW 76

Total power loss (including electronics losses, see Power w 2070.4
loss tables (Page 734))

Max. pulse frequency

without derating kHz 4

with derating kHz 16
Output frequency Hz 0...550
Max. coolant temperature

without derating °C 45

with derating °C 50

Max. permissible heat sink temperature °C 79 (70% derating)
Rated flow rate I/min 8

for water at 70 kPa pressure drop

(for other coolant (Page 749))

Volume of liquid internal ml 100
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6.5 Motor Modules Liquid Cooled

Liquid Cooled 6SL3125-1TE32-0AA.
Ventilation clearances

above/below mm 280

in front of the component mm 250

Weight kg 2