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System overview

Communication

The products and
systems described in this
catalog are distributed
under application of a
certified quality and
environmental
management system

in accordance with

DIN EN ISO 9001
(Certified Registration
No. 001258 QM) and
DIN EN ISO 14001
(Certified Registration
No. 081342 UM). The
certificate is recognized
by all IQNet countries.
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Siemens offers automation, drive, and
low-voltage switching technology as
well as industrial software from stan-
dard products up to entire industry solu-
tions. The industry software enables our
industry customers to optimize the en-
tire value chain — from product design
and development through manufacture
and sales up to after-sales service. Our
electrical and mechanical components
offer integrated technologies for the en-
tire drive train — from couplings to gear
units, from motors to control and drive
solutions for all engineering industries.
Our technology platform TIP offers ro-
bust solutions for power distribution.

© Siemens AG 2013

Answers for industry.

Siemens Industry answers the challenges in the

manufacturing and the process industry as well as in

the building automation business. Our drive and automation

solutions based on Totally Integrated Automation (TIA) and

Totally Integrated Power (TIP) are employed in all kinds

of industry. In the manufacturing and the process industry.

In industrial as well as in functional buildings.

The high quality of our products

sets industry-wide benchmarks.

High environmental aims are part of
our eco-management, and we imple-
ment these aims consistently. Right
from product design, possible effects on
the environment are examined. Hence
many of our products and systems are
RoHS compliant (Restriction of Hazard-
ous Substances). As a matter of course,
our production sites are certified ac-
cording to DIN EN ISO 14001, but to us,
environmental protection also means
most efficient utilization of valuable
resources. The best example are our
energy-efficient drives with energy sav-
ings up to 60 %.

Check out the opportunities our
automation and drive solutions provide.
And discover how you can sustainably
enhance your competitive edge with us.

Siemens PM 21 - 2013
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ERP — Enterprise Resource Planning

PLM - Product Lifecycle Management * Product Design ) ]
« Production Planning and Simulation

« Data Management

Management Level MES - Manufacturing Execution Systems
SIMATIC IT

Ope rations Level SIMATIC PCS 7 | . Maintenance/ Engineering Energy
Operator System Asset Management Station m Management

TIA Portal EI

Control Level m

SIMATIC PCS 7 SINUMERIK SIMOTION SIMATIC NET SIMATIC Controllers
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Setting standards in
productivity and competitiveness.

Totally Integrated Automation.
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Plant Engineering
CoMos

B Ethernet

SIMATIC WinCC
SCADA System

W Industrial Ethernet

SIMATIC HMI
Human Machine Interface
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SIRIUS Industrial Controls

B PROFINET

B Industrial Ethernet

B PROFIBUS

SINAMICS Drive Systems Low-Voltage Distribution O As-Interface

@ KNX GAMMA instabus
Totally
Integrated
Power

SIMOTICS Motors

Thanks to Totally Integrated Automation, Siemens provides

an integrated basis for the implementation of customized

automation solutions - in all industries from inbound to

outbound.

TIA is characterized by its unique continuity.

It provides maximum transparency at all levels
with reduced interfacing requirements — covering
the field level, production control level, up to the
corporate management level. With TIA you also
profit throughout the complete life cycle of your
plant — starting with the initial planning steps
through operation up to modernization, where
we offer a high measure of investment security re-
sulting from continuity in the further development
of our products and from reducing the number of
interfaces to a minimum.

The unique continuity is already a defined
characteristic at the development stage of
our products and systems.

The result: maximum interoperability — covering
the controller, HMI, drives, up to the process
control system. This reduces the complexity of
the automation solution in your plant. You will
experience this, for example, in the engineering
phase of the automation solution in the form of
reduced time requirements and cost, or during
operation using the continuous diagnostics facili-
ties of Totally Integrated Automation for increasing
the availability of your plant.

IA/DT TIA En 17.07.12

Siemens PM 21
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Totally Integrated Power:
Future-proof power supply
from one source.
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Energy Management/
Energy Transparency

Process/
industrial automation

Products & Systems

Planning Software Tools

The power supply system acts like a
“vital artery”, forming the basis for
the reliable and efficient functioning
of all electrically operated building
installations. Electrical power distribu-
tion therefore requires integrated
solutions. Our answer:

Totally Integrated Power (TIP).

This includes software tools and
support for planning and configuration
and a complete, optimally aligned
product and system portfolio for
integrated power distribution from
medium-voltage switchgear right to
socket outlets.

Renewables

\‘*‘_‘f - .
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Medium voltage with
protection technology

Transformer
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Building
automation

Low voltage with
protection and measuring technology

I HH\‘ i ‘
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Network dimensioning
with SIMARIS design

Space requirements and budget calculation
with SIMARIS project

Visualization of device characteristics
with SIMARIS curves

The power distribution products and
systems can be interfaced to building
or industrial automation systems
(Total Building Solutions or

Totally Integrated Automation) via
communication-capable circuit break-
ers and components, allowing the full
potential for optimization that an inte-
grated solution offers to be exploited
throughout the project cycle — from
planning right through to installation
and operation.

-

Get more information:
www.siemens.com/tip

WWww.siemens.com/simaris
www.siemens.com/specifications

Siemens PM 21 - 2013
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System overview

Excellence in Motion Control

Motion Control Solutions "Made by Siemens"

The Motion Control Systems division of the Automation and
Drive Technologies offers complete future-oriented automation
solutions for machine tools and production machines.

Thanks to the strong innovation capacity, the sector know-how
and the outstanding customer benefit of these solutions,
Siemens is one of the leading suppliers of Motion Control
Systems worldwide. For this reason, we can supply many
references in different areas.

Innovative products, systems, solutions and
services for each sector

Siemens Motion Control Systems achieve very high require-
ments: All products stand out through the use of the latest tech-
nologies, high functionality and quality. In addition, the individual
systems and products are optimally matched to one another

so that they can be easily and consistently combined into an
economic machine solution.

Examples of this are the Motion Control System SIMOTION and
the drive system SINAMICS. These products constitute an inno-
vative system platform, with which you can optimally adapt the
control system to machine requirements. As a result you can find
optimized, economic and future-oriented Motion Control solu-
tions for different sectors such as the packaging, plastics and
glass, timber and metal, textile and printing industries which can
be easily expanded for increased requirements and combined
with our high performance servo, linear, torque and standard
motors.

Furthermore, Siemens supports its customers over the entire life
cycle of a machine, e.g. with worldwide presales and aftersales
service at more than 295 service points in 130 countries or with
special services for Motion Control solutions such as application
consulting and Mechatronics Support.

Application support:
The safe path to top solutions

Several application centers in China, France, Germany, Italy,
Turkey and the USA support the specialist and application
consultants on site who accompany customer projects from
planning through startup — from the idea to the operational
machine.

Application consulting includes:

¢ Planning and implementing projects

e Technical verification with test configuration and simulation

e Development of requirements and functional specifications

e Application workshops and customer-specific training
courses

Partnership for joint success

During this cooperation Siemens not only supports its custom-
ers, but also includes them as technology partners in the
development process of systems and components which results
in practical and future-oriented automation solutions.

In this way Siemens helps its customers to increase productivity,
competitiveness and profitability over the long term.

1/2 Siemens PM 21 - 2013
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Siemens sets the standard in energy efficiency and
energy management

In industrial applications, energy efficiency has a large impact
on electrical drive systems in particular, as these account for
more than 70% of industrial energy consumption (source:
ZVEI EU-15/2002)

The SIMOTION Motion Control system is combined with the
SINAMICS S120 drive system and SIMOTICS motors from
Siemens to create energy-efficient solutions with high degrees of
efficiency which help to achieve considerable reductions in
energy consumption.

Energy management is a process in three phases:

Identifying

Evaluating

Continuous
improvement

Implementing

System overview

Energy efficiency due to targeted

energy management

Energy efficiency in drive technology

Siemens supports its customers during every phase of the
energy-management process, at the product and system level
as well as with planning.

At the product level with:

e Energy consumption measurement

e High degrees of energy efficiency already in the design phase

At the system level with:

e Energy savings due to a common DC link

e Energy buffering

e Energy control due to a regulated incoming supply

At the planning level with:
e Calculation of energy consumption
® Energy-optimized system solution

Identification of energy flows
» Energy consumption displays

Determining potentials for energy savings

« Calculation of energy consumption
« Energy-optimized system solution

Optimizing machines and processes

* Energy savings due to a common DC link

« Energy buffering

« Energy control due to a regulated incoming supply for
energy feedback and reactive power compensation
(cosp=1)

G_NCO1_EN_00417a

Example: Increasing the energy efficiency at the system level with the SINAMICS S120 drive system

Power consumption

<

Regenerative energy

Energy buffering

G_NCO1_EN_00418b

Siemens PM 21 - 2013
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System overview

The SINAMICS drive family

Plastics

Machine tools

Pumps/fans/
compressors Textiles

8\
z
Conveyor systems = ;‘
i X 8
Woodworking o
Printing machines Renewable energies
Application areas of the SINAMICS drive family
Application Product variants
SINAMICS is the family of drives from Siemens designed for Depending on the application, the SINAMICS range offers the
industrial machine and plant construction. SINAMICS offers ideal variant for any drive task.
solutions for all drive tasks: = SINAMICS G is designed for standard applications with
m Simple pump and fan applications in the process industry asynchronous motors. These applications have less stringent

m Demanding single-motor drives in centrifuges, presses, requirements regarding the dynamic performance of the
extruders, elevators, as well as conveyor and transport motor speed.
systems m SINAMICS S handles demanding drive tasks with synchro-
= Drive line-ups in textile, plastic film, and paper machines, nous and asynchronous (induction) motors and fulfills strin-

as well as in rolling mill plants gent requirements regarding
- the dynamic performance and accuracy

= High-precision servo drives for the manufacture of wind - integration of extensive technological functions in the drive
turbines control system.

= Highly dynamic servo drives for machine tools, as well as = SINAMICS DCM is the DC drive belonging to the SINAMICS
packaging and printing machines family. As a result of its expandability across the board, it

addresses both basic as well as demanding applications in
drive technology and in complementary markets.

1/4 Siemens PM 21 - 2013
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SIMOTION

Asynchronous motors

SINAMICS as part of the Siemens modular automation system
Platform concept and Totally Integrated Automation

All SINAMICS versions are based on a platform concept.
Common 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 without system
gaps. The different SINAMICS versions can be easily combined
with each other.

SINAMICS is part of the Siemens "Totally Integrated Automation"
concept. Integrated SINAMICS systems covering engineering,
data management and communication at the automation level,
result in extremely cost-effective solutions based on SIMOTION,
SINUMERIK and SIMATIC control systems.

SINUMERIK

System overview

The SINAMICS drive family

SIMATIC

G_D211_EN_00202d

Quality management according to DIN EN ISO 9001

SINAMICS conforms to the most exacting quality requirements.
Comprehensive quality assurance measures in all development
and production processes ensure a consistently high level of
quality.

Of course, our quality management system is certified by an
independent authority in accordance with DIN EN ISO 9001.

Siemens PM 21 - 2013 1/5
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System overview

The SINAMICS drive family

Low-Voltage AC Converters

For basic applications For high-quality applications For basic servo drives

SINAMICS G110 SINAMICS G110D SINAMICS G120P SINAMICS G120 SINAMICS G120D SINAMICS G130/G150 SINAMICS S110
V/f Control V/f Control/FCC V/f Control / Vector Control Servo Control
0.12 ... 3kW 0.75 ... 7.5 kW 0.37 ... 90 kW 0.37 ... 250 kW 0.75 ... 7.5 kW 75 ... 2700 kW 0.12 ... 90 kW
Pumps, fans, Conveyor technology Pumps, fans, conveyor belts, compressors, mixers, mills, extruders Single-axis positioning
conveyor belts applications for machine

and plant engineering

Common Engineering Tools

SIZER for Siemens Drives — for simple planning and configuration STARTER - for fast commissioning, optimization and diagnostics

System properties Application areas
The SINAMICS range is characterized by the following system Tailored to suit different application areas, the SINAMICS range
properties: encompasses the following products:
¢ Standard functionality based on a single platform concept AC low-voltage converters (line supply < 1000 V)
e Standardized engineering = SINAMICS G110
¢ High degree of flexibility and combination capability - The versatile drive for low power ratings
* Broad power range = SINAMICS G120C
« Designed for global use - The compact drive with higher power density
¢ SINAMICS Safety Integrated " S%_I\rI]AMICS.G.lZOP
) o - - The specialist for pumps, fans, and compressors
. H!gher eff|C|enC.yland effectiveness o SINAMICS G120
* High energy efficiency - The modular single-motor drive for low up to medium
¢ Versatile interfacing facilities to higher-level controllers power ratings
¢ Totally Integrated Automation = SINAMICS G110D

- The distributed, compact single-motor drive in a high degree
of protection for basic applications
= SINAMICS G120D
- The distributed, modular single-motor drive in a high degree
of protection for sophisticated applications
= SINAMICS G130 and SINAMICS G150
- The universal drive solution for single-motor drives with a
high power rating
= SINAMICS S110
- The basic positioning drive for single-axis applications

1/6 Siemens PM 21 - 2013



© Siemens AG 2013

System overview

The SINAMICS drive family

Low-Voltage AC Converters DC Converters Medium-Voltage AC Converters

For demanding applications For basic and For high-power applications
demanding applications

SINAMICS S120 SINAMICS S150 SINAMICS DCM SINAMICS GM150/SM150/GL150/SL150

V/f Control / Vector Control / Servo Control Closed-loop speed control / V/f Control / Vector Control

torque control
0.12 ... 4500 kW 75 ... 1200 kW 6 kW ... 30 MW 1...120 MW
Motion Control applications in production machines Test stands, Rolling mills, cross cutters and Pumps, fans, compressors, mixers,

(packaging, textile, printing, paper, plastic), cross cutters, shears, wire-drawing machines, extruders, mills, rolling mills,
machine tools, plants and process lines, metal forming centrifuges extruders and kneaders, presses, mining hoist drives, excavators, §
technology, renewable energies elevator and crane installations, test stands and marine drives E
cableways and lifts, mining hoists, 5‘
test stand drives g'
8I
o

Common Engineering Tools

SIZER for Siemens Drives — for simple planning and configuration STARTER - for fast commissioning, optimization and diagnostics

Application areas (continued)

AC low-voltage converters (line supply < 1000 V) DC converter (line supply voltage < 1000 V)
m SINAMICS S120 = SINAMICS DCM

- The flexible, modular drive system for demanding drive tasks - The scalable drive system for basic and demanding
» SINAMICS S150 applications

- The drive solution for demanding single-motor drives with a

f | AC medium-voltage converters (line supply voltage > 1000 V)
high power rating

m SINAMICS GM150
- The universal drive solution for single-motor drives
m SINAMICS SM150
- The drive solution for demanding single-motor and
multimotor drives
u SINAMICS GL150
- The drive solution for synchronous motors up to 120 MW
= SINAMICS SL150

- The drive solution for slow speed motors with the highest
torques and overloads

Siemens PM 21 - 2013 -
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System overview

SINAMICS S120 built-in devices

Flexibility for successful machine concepts

As part of the SINAMICS drive family, the SINAMICS S120 drive
system is a modular system for high-performance applications
in machine and plant engineering. SINAMICS S120 offers high-
performance single-axis and multi-axis drives for a very broad
range of industrial applications. By virtue of its scalability and
flexibility, SINAMICS S120 is the ideal system for satisfying the
ever increasing demand for more axes and better performance.
SINAMICS S120 supports flexible machine designs and speedy
implementation of customized drive solutions.

The response to ever increasing demands

Modern machines must be built at ever lower cost, but deliver
ever greater productivity. The SINAMICS S120 drive concept
meets both these challenges! It is easy to configure and thus
helps to reduce project completion times. Its excellent dynamic
response and accuracy permit higher cycle rates for maximum
productivity.

Applications in machine and plant engineering

Regardless of whether the application involves continuous
material webs or cyclic, highly dynamic processes —
SINAMICS S120 means increased machine performance in
many industries:

e Packaging machines

e Plastics processing machines
e Textile machines

e Printing machines

e Paper machines

e Hoisting equipment

e Handling and assembly systems
* Machine tools

e Rolling mills

e Test stands

e Renewable energy

Modularity for mechanical engineering

SINAMICS S120 is designed to allow free combination of power
and control performance. Multi-axis drives with higher-level
motion control can be implemented with the SINAMICS S120
modular system as easily as single-drive solutions.

Greater flexibility with central control intelligence

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 Vector, Servo and
V/fmodes. They also perform the speed and torque control
functions plus other intelligent drive functions for all axes on the
drive.

Free performance selection for Vector and
Servo control modes

The use of a SINAMICS S120 Vector control is recommended for
drive solutions with continuous material webs, for example, wire-
drawing machines, film and paper machines, as well as for hoist-
ing gear, centrifuges and marine drives with harmonic, circular

motion.

Servo control with SINAMICS S120 is employed for cyclic
processes with precise, highly dynamic position control and
servo motors, e.g. in textile, packaging, printing machines and
machine tools.

SINAMICS S120 — Functions for better efficiency

e Basic functions: Speed control, torque control, positioning
functions

¢ |ntelligent starting functions for independent restart after
power supply interruption

e BICO technology with interconnection of drive-related 1/0Os
for easy adaptation of the drive system to its operating
environment

e Integrated 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 all components

All SINAMICS S120 components, including the motors and
encoders, are interconnected by a shared serial interface called
DRIVE-CLIQ. DRIVE-CLIQ forms the backplane for the complete
drive system. The standardized cables and connectors reduce
the variety of different parts and cut storage costs. Converter
boards (Sensor Modules) for converting standard encoder
signals to DRIVE-CLIQ are available for third-party motors or
retrofit applications.

Swift and automatic: The electronic rating plate

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 do not
need to be entered manually during commissioning or compo-
nent replacement — helping to ensure that drives are commis-
sioned successfully! The electronic rating plates of the motors
contain, for example, the parameters of the electrical equivalent
circuit diagram and the characteristic data of the built-in motor
encoder in addition to information such as order and identifi-
cation numbers.

1/8 Siemens PM 21 - 2013



© Siemens AG 2013

System overview

SINAMICS S120 bu ilt-in devices

Modular design ensures flexibility and scalability Line Modules function as the central energy supply to the

. . . voltage-source DC link. Line Modules are optionally available
DC/AS u?('t.s (= Mé)tor: MogjLJ](les) —tavallablehm cotmpacé kéootE- . with regulated infeed/regenerative feedback to provide a
fr%%yuIgrodzlsziZEnAlIcthzsglr?veoirmgllisg_er?cr:ee ?S 2;3%&223 intg el constant DC link voltage and high Ie_vel of supply oompatibi!ity.
Control Units. The Control Units perform all the closed-loop Motor Modules supply the motors with energy from the DC link.

control functions for the drive line-up. They also handle all other On AC/AC units, the infeed and motor power supply functions

drive functions such as the interconnection of drive-related 1/Os, are combined in one device, the Power Module — available in

positioning functions, and feature PROFIBUS DP or PROFINET blocksize and chassis formats. For single-axis applications,

as the central interface for linking to higher-level automation drive control functions are performed by a special Control Unit

systems. (CU310-2) mounted on the Power Module and for multi-axis
applications, by a Control Unit (e.g. CU320-2) connected by a
DRIVE-CLIQ link. In this case, a Control Unit Adapter is mounted
on the Power Module in place of the Control Unit.

SINAMICS S120 blocksize, booksize compact, booksize and chassis formats

All formats can be combined as required

The different SINAMICS S120 formats can be combined freely EROCIEISIN
thanks to their DRIVE-CLIQ interfaces, e.g. Line Modules in PROFINET W
chassis format can be freely combined with Motor Modules in
booksize format for multi-axis applications with high total output.

O DRIVE-CLIQ

DRIVE-CLIQ & Digital and
analog I/0
(Terminal Modules)

Central Control
Module (Control Unit)
Inverters

Infeed (Line Module) (Motor Modules)

3AC

Control §

Unit :I
§I
o Motors

3ac| SINAMICS S120 SINAMICS S120
chassis format booksize format G_D211_EN_00073a
SINAMICS S120 Control Units in booksize and chassis formats Example configuration of SINAMICS S120 booksize format

Siemens PM 21 - 2013 1/9
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System overview

SINAMICS S120 built-in devices

Control
(e. g. SIMATIC or SIMOTION)

PROFINET W

PROFIBUS H

SINAMICS S120
Power Module
with CU310-2

SINAMICS S120
Power Module
with CU310-2

230 V1AC
400 V3 AC

DRIVE-CLIQ O

230 V1AC
400 V3 AC

G_D211_EN_00074c

Motors

Example configuration of SINAMICS S120 blocksize format

ontrol
(e. g. SIMATIC)

L LTS
PROFINET M | | PROFIBUS
O DRIVE-CLIQ

SINAMICS S120
Power Modules

SINAMICS
S120
booksize
format

G_D211_EN_00075b

Motors

Example configuration of SINAMICS S120 booksize and
blocksize formats

SINAMICS S120 and SIMOTION — The perfect team

Modern machines must be capable of handling ever more
complex Motion Control tasks and performing them with increas-
ing accuracy and speed. In regard to this requirement, the
SIMOTION Motion Control System and high-performance
SINAMICS S120 drive system form a perfect team. The
SIMOTION D variant, which is physically integrated in the
SINAMICS S120 drive, is the ideal solution for machines with

a large number of axes and stringent precision requirements.
This distributed automation structure allows the machine to be
segmented into various axis groupings, with each grouping
controlled by a separate SIMOTION Motion Control System.
The SIMOTION systems communicate either via PROFIBUS DP
or PROFINET. Another important aspect: The compact machine
design thanks to the distributed automation structure and a
Control Unit directly in the drive.

SINAMICS S120

for positioning tasks
and speed control

CU320-2 SINAMICS S120
SINAMICS S120 with
_ Motion Control system
i = SIMOTION D
for sophisticated Motion Control
tasks directly in the drive
SIMOTION D  SINAMICS S120

G_D211_EN_00076b

Scalable MOTION CONTROL functionality

Totally Integrated Automation — The unique
automation platform

With Totally Integrated Automation (TIA), Siemens is the only
single-source provider to offer an integrated spectrum of prod-
ucts and systems for all industries. Tailored to meet individual
customer requirements, industry-specific automation solutions
can be implemented efficiently on the basis of TIA. Lower life-
cycle costs for plant operation and a significant reduction in the
time to market result in a marked improvement in productivity
and greater investment security.

Easy — Totally Integrated Automation with SINAMICS S120

Apart from SIMATIC, SIMOTION and SINUMERIK, SINAMICS is
also one of the core components of TIA. The STARTER commis-
sioning tool is therefore an integral element of the TIA platform.
It is thus possible to parameterize, program and commission all
components in the automation system using a standardized
engineering platform and without any gaps. The system-wide
data management functions ensure consistent data and simplify
archiving of the entire plant project.

PROFIBUS

PROFIBUS DP, the standard fieldbus of the TIA system, is
supported by all SINAMICS S120 variants. It provides a high-
performance, system-wide communication network which links
all automation components: HMI, controls, drives and I/O
devices.

PROFINET - for enhanced performance and open
IT communication

SINAMICS S120 is also available with a PROFINET interface.
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 top-perfor-
mance 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. A SINAMICS S120 with this inter-
face can thus easily be integrated into factory IT networks.
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The components of the SINAMICS S120 drive system

SINAMICS S120 drive system

Line-side components
Line reactors
Line filters

Active Interface
Modules

Power supply
For applicable 24 V device,
see Catalog KT 10.1

Braking Modules
Braking resistors
Capacitor Module

DC link components

Control Supply Module

LT

Control Units
CU310-2
CU320-2

D410-2

s

Supplementary Power Modules

system components

1. l ﬁ '

AC motors

Asynchronous motors
SIMOTICS M-1PH8

Control Units SIMOTION

Synchronous motors
SIMOTICS M-1PH8 SIMOTICS L-1FN3/1FN6

§ D425-2 = ;

| D435-2 i
D445-2

D455-2 !

CX32-2 |

/ il

SINAMICS S120 bu ilt-in devices

Pro i

System overview

Line Modules
Basic Line Modules
Smart Line
Modules
Active Line
Modules

Motor Modules

Single Motor
Modules
Double Motor d i
Modules
Load-side components

Motor reactors
Sine-wave filters

Connection system

MOTION-CONNECT

Power cables Signal cables

SIMOTICS S-1FT7 SIMOTICS T-1FW3/1FW6

SIMOTICS S-1FK7

G_D211_EN_00077d
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System overview

SIMOTICS motors

SIMOTICS servomotors

-

‘,*—i - Slfﬁﬂs

Synchronous motors
SIMOTICS S-1FT7

Machines with the highest demands in dynamic response
and precision. Very low torque ripple for exacting
standards in machine tools.

Synchronous motors
SIMOTICS S-1FK7

Robots and handling systems,
wood, glass, ceramics and stone processing,
packaging, plastics and textile machines

Compact geared motors

=[] - SIMOTICS S-1FK7-DYA

Handling systems,

wood, glass and ceramics processing,
packaging machines,

injection molding and foil stretching machines,
auxiliary axes

Geared servomotors
SIMOTICS S-1FK7

Asynchronous motors
SIMOTICS M-1PH8

Packaging machines,

high-bay racking units,

wood, glass and ceramics processing,
beverage filling plants,

conveyor belts

Main drives in presses and extruders,
converting applications,

paper and printing industries,

crane applications

Synchronous motors
SIMOTICS M-1PH8

SIMOTICS linear motors and SIMOTICS torque motors

Linear motors
SIMOTICS L-1FN3

Main drives in presses and extruders,
converting applications,

paper and printing industries,

crane applications

Extremely fast dynamic response and very quick
traversing speeds,

highly dynamic and flexible mechanical engineering,
oscillating motions

Linear motors
SIMOTICS L-1FN6

Exacting requirements of precision combined with fast
dynamic response,

handling and linked axes,

long traverse paths

Built-in to rque motors
SIMOTICS T-1FW6

Rotary tables,

rotary indexing machines,
rollers and winders,
swivel axes,

spindle machines,
machine tools

Complete torque motors
SIMOTICS T-1FW3

Injection molding machines,
extruders,

foil stretching machines,
rollers and winders,

rotary tables,

paper machines,

shredders
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SIMOTICS motors

The ideal SIMOTICS motor for any application

Users of Motion Control drives are demanding ever more com-
pact and dynamic motors in a very wide range of power ratings
and variants, as well as mechanically integrated solutions.
Siemens offers a wide range of servomotors, main motors, linear
motors and torque motors to satisfy these demands.

A suitable SIMOTICS motor of asynchronous or synchronous
design is available for every Motion Control task — with ratings
ranging from 0.05 kW to 1340 kW.

Uniform integrated system solutions

All SIMOTICS motors for Motion Control applications are
optimally designed to operate with the SINAMICS S120 drive
system.

SIMOTICS motors equipped with a DRIVE-CLIQ interface ensure
quick commissioning, smooth operation and simple diagnostic
procedures. The DRIVE-CLIQ interface transfers the electronic
rating plate data of the motors, e.g. their unique identification
number and rating data such as voltage, current and torque, to
the Control Unit.

Pre-assembled MOTION-CONNECT signal and power cables
offer an easy, reliable method for connecting the components.
Precisely tailored Motion Control solutions — state of the art in all
rating classes — are made possible by a combination of globally
available standard components and the control systems.

Powerful tools and competent support

Siemens offers expert advice and efficient tools to help users
select the right motor solution. Experienced specialists are al-
ways ready to lend a hand in designing mechanically integrated
motor solutions.
e SIZER for Siemens Drives engineering tool
- User-friendly support in dimensioning motor and gear unit
www.siemens.com/sizer
e CAD CREATOR
- Dimension drawing and 2D/3D CAD generator
www.siemens.com/cadcreator

System overview

MOTION-CONNECT connection system

MOTION-CONNECT includes connection systems and compo-
nents which are optimally tailored to individual areas of applica-
tion. MOTION-CONNECT cables feature state-of-the-art con-
nection systems to ensure fast, reliable connection of different
components. The use of pre-assembled MOTION-CONNECT
cables ensures high quality and system-tested, problem-free
operation.

Power cables and signal cables

MOTION-CONNECT cables are available in two versions to suit
different applications:

e MOTION-CONNECT 500
The solution for predominantly fixed installation.

¢ MOTION-CONNECT 800PLUS
Ideally satisfies all requirements for use in machine tools and
production machines. The cables meet all exacting mechani-
cal requirements for application in cable carriers on machine
tools and production machines and are resistant to cutting
oils.

MOTION-CONNECT cables are available as power cables or
signal cables, preassembled or by the meter depending on the
application. The preassembled cables can be ordered in length
units of 10 cm (4 in) and can be extended, if necessary.
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System overview
The SIMOTION system
The SIMOTION system is made up of three components:
Engineering system
= It enables Motion Control, PLC and technology functions to be
m incorporated in one comprehensive, integrated system and
PLC functionality || s provides all the necessary tools: From programming and param-

(IEC 61131-3) eterization through testing and commissioning, to diagnostics.

Runtime system

The runtime system offers a high-performance execution system

for cyclic and sequential tasks. The runtime software modules

make the different PLC, Motion Control and technology functions
SlMOTlON available. By selecting the appropriate modules, the overall
functionality of the system can be flexibly adapted to the
machine.

Motion Control
(e. g. positioning, syn-

chronous operation, etc.)

Fusion of Motion Control,
PLC, and technology

functions Hardware platforms

The hardware platforms are the basis of the SIMOTION Motion
Control System. The application created with the engineering
system and the associated runtime software modules can be
implemented on different hardware platforms.

Technology
functions
(e. g. hydraulic control,
temperature control, etc.)

G_PM10_EN_00125a

i i Runtime software
SIMOTION is recommended for all machines with Motion Control Engineering .system PLC
tasks — from simple to high-performance. The focus is on a For programming,
simple and flexible solution for the greatest possible range of parameterization, ... Positioning
Motion Control tasks. Graphical or text-based conr
programming

SIMOTION is based on the fusion of Motion Control with two - : Cam
] Interpolation

Test and

other control functions which are found in most machines: PLC diagnostics

and technology functions.

This approach means that Motion Control of axes and control
of the complete machine can be implemented within the same
system. The same applies to technology functions, such as
pressure control of a hydraulic axis. A seamless switch can be
made from position-controlled positioning mode to pressure

control.

Combining the three open-loop coqtrol functions of M_otion Hardware platforms

gggetl;gls, _PLC and technology functions has the following B Controller-based

* Reduced engineering overhead and increased machine - P(.;'based
performance ® Drive-based

e Fast system response — Time-critical interfaces between the
individual components are no longer required

e Simple, uniform and transparent programming as well as
diagnostics of the entire machine

G_PM10_EN_00126b.

The fast path to the automation solution

Thanks to the SIMOTION system components and the concept
of ready-to-apply standard applications and complete machine
solutions called SIMOTION Easy Set (Ready to Run), it is possi-
ble to reduce engineering costs, speed up project completion
times and implement successful automation systems more
quickly.
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One concept — 3 platforms

Automation systems are primarily identified by the following
characteristics:

e System-specific characteristics, e.g. functionality and
engineering

e Hardware-dependent characteristics, e.g. performance,
design and expandability

However, mechanical engineering demands vary greatly,
depending on the version of the machine in question.

Every hardware platform has its benefits when used in certain
applications.

The various platforms can also be combined very easily, which
is a particular advantage in modular machines and plants. This
is because the individual hardware platforms always have the
same system characteristics, i.e. functionality and engineering
are always identical, irrespective of the platform used.

PROFIBUS or PROFINET can be used to create the link to the
drives and the 1/Os remotely.

PROFIBUS/PROFINET can also be used for communication with
HMI devices such as SIMATIC HMI or higher-level controllers
such as SIMATIC S7. This means that SIMATIC HMI panels as
well as PCs with WinCC flexible can be used as operator
systems. Even 3rd party applications communicate with
SIMOTION by means of the OPC interface.

System overview

Hardware platforms

SIMOTION D — Compact and integrated in the drive

In SIMOTION D, the SIMOTION functionality is integrated di-
rectly in the closed-loop control module of the SINAMICS S120
drive system. Therefore, the complete system (consisting of the
open-loop control and the drive) is extremely compact and
powerful.

Two SIMOTION D versions are available:

e As a SIMOTION D410-2 single-axis system with multi-axis
option (blocksize format)

e As a SIMOTION D4x5-2 multi-axis system in four performance
variants for up to 128 axes (booksize format)

This finely graded performance ensures the highest degree of
scalability and flexibility. The field of application ranges from
single axes to high-performance multi-axis machines. For
visualization and operation SIMATIC HMI devices can be
connected via PROFIBUS, PROFINET or Ethernet depending
on the SIMOTION D variant. Distributed 1/O is connected via
PROFIBUS or PROFINET.
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System overview

Hardware platforms

SIMOTION C — Modularity and flexibility

SIMOTION P — Open for other tasks

SIMOTION C is a motion controller based on the
SIMATIC S7-300 design.

It is available in two variants which differ in terms of their inter-
faces, but not with respect to Motion Control functionality or
performance. In addition to the already integrated interfaces,
both controllers can be expanded using I/O modules from the
SIMATIC S7-300 range.

Variant C240 with its four drive and encoder interfaces is ideal
for machine automation applications and the operation of drives
with analog setpoint interface or stepper drives. As a result, this
variant is particularly suitable for machine retrofits.

Variant C240 PN with its three PROFINET ports, which support
PROFINET with IRT as well as TCP/IP and RT communication, is
used to automate machines on the basis of PROFINET. It is
capable of operating PROFINET drives with PROFIdrive, as well
as PROFINET 1/Os, such as SIMATIC ET 200S High Speed.

Both variants are equipped additionally with two PROFIBUS
interfaces via which drives with PROFIdrive profile as well as
standard I/Os can be connected. In addition, both controllers
feature an Industrial Ethernet interface, thus offering further
communication options.

SIMOTION P is a PC-based Motion Control System. The
capabilities of the portfolio of PC-based controllers with
SIMOTION P320-3, the embedded PC for Motion Control, and
SIMOTION P350-3 with the operating system Windows XP
Professional are well-demonstrated in practice — and not just
for high-end tasks.

SIMOTION P320-3 has been created for Embedded PC Motion
Control applications. Thanks to the Embedded Windows
operating system and elimination of rotating parts in the PC, the
SIMOTION P320-3 is particularly compact and ideal for applica-
tions in harsh environments. Both PCs are equipped with the
usual real-time expansion for SIMOTION. This means that in
addition to SIMOTION machine applications, it is possible to run
other PC applications at any time including, for example, the
SIMOTION engineering system, an operator application, a
process data evaluation routine or standard PC applications.

With its excellent processor performance, SIMOTION P350-3 is
predestined for applications with exacting performance require-
ments (such as hydraulic applications with highly dynamic
position and pressure control loops).

SIMOTION P320-3 is particularly suitable for harsh operating
environments. Its small footprint makes it the preferred choice for
many applications in which available space and highly rugged
design play a key role.

The SIMOTION P350-3 can be operated by a variety of different
SIMOTION panel fronts. These are available in various screen
sizes and can either be operated using a keyboard and mouse,
or a touch screen. The SIMOTION P320-3 can be linked to the
SIMOTION fronts by means of the Remote Panel PC Kit. For both
PC variants, the SIMATIC flat panel series offers further scope for
solutions in which the PC is not directly connected to the front
panel.

SIMOTION P350-3 is available in either a PROFIBUS or
PROFINET variant for the connection of I/Os, while
SIMOTION P320-3 is available only as a PROFINET variant.
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Multi-layer software architecture

With SIMOTION, motion tasks in many different machines are
performed easily and uniformly.

To facilitate this, a very special, multi-layer architecture was
chosen as the runtime system. All SIMOTION devices provide
basic functionality such as PLC functionality with a command set
according to IEC 61131-3. You can expand this basic function-
ality using the included technology packages and function
libraries.

Scalable functionality

The technology packages, function libraries and multi-layer

architecture of the runtime system combine to achieve the

scalable functionality of SIMOTION.

Scalable

e Thanks to various functionality levels

e Thanks to software modules and technology packages with
extensive functionality

Flexible

e Thanks to the integrated, freely programmable PLC following
IEC 61131-3 standards

* Thanks to technology packages that can be used limitlessly

e Thanks to a broad functional scope with a complex command
set as well as function blocks according to the PLCopen
standard

* Thanks to the option to run servo, vector, stepper, and
hydraulic drives

e Thanks to the ability to combine the various technology
packages and function libraries

Expandable
e Thanks to standard functions of the function libraries

System overview

Runtime system

Technology packages

Each of these packages provides complete functionality for the
technology in question. For example, the Motion Control technol-
ogy package provides all functions for precise positioning
movements, including camming.

It also handles the cyclic exchange of setpoints and actual
values with the drive including position control, calculation of the
movement profile, removal or overriding of motions, homing
functions, encoder changeover, axis release, status information,
and more.

Control functionality

Technology packages

User program

Customized

SIMOTION

application

G_PM10_EN_00127a

In addition to the Motion Control technology package (including
positioning, synchronous operation, coutput cam, and path in-
terpolation), packages for other technologies, e.g. temperature
control, are also available.

Hydraulic

Gear control

0
e e T 2
0 it v

I
A B G

Other
technologies

G_PM10_EN_00128

Positioning Cam Temperature Path interpolation

control

Function libraries

The function libraries offer standard functions

e For integration of special I/O modules (e.g. counter modules,
communication modules, AS-Interface)

e For expanding the system functions (e.g. closed-loop
controllers)

Modular user functions can also be stored as libraries for
standardized implementation in projects.
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System overview

Engineering system

Focus is on user friendliness

As the performance capability of a system grows, so do the
requirements of its user friendliness. This is the only means of
ensuring the usability of the system. With SCOUT, the engineer-
ing system for SIMOTION, particular emphasis has therefore
been placed on user friendliness:

e The engineering for Motion Control, PLC and technology as
well as the drive configuration and commissioning are all
performed in the same manner in the same engineering
environment.

¢ All tasks are largely resolved in a graphical manner:
Configuring, programming, testing and commissioning.

¢ |ntuitive operation, context-sensitive help functions and
automatic consistency checks make engineering easier,
especially for those users who are new to Motion Control
programming.

o All the tools that are associated with the SCOUT engineering
system are integrated, giving a uniform Look & Feel.

The SCOUT engineering system supports you step-by-step,
making the engineering easy and efficient.

SCOUT can be used in SIMATIC STEP 7, either with standard-
ized data management and configuring procedures, or as a
stand-alone engineering tool (SCOUT Stand-Alone).

Programming for everyone

One of the options listed below can be selected for program-
ming SIMOTION with the SCOUT engineering system:

e Graphic programming with Motion Control Chart (MCC)

e Graphic programming with Drive Control Chart (DCC)

e | adder logic (LAD)/Function block diagram (FBD), as known
from the PLC

e High-level language Structured Text (ST)

In addition to Motion Control commands (e.g. referencing of
axis), commands for /O access, logic and calculations, sub-
routine calls and control of the program flow are also available.

Complex motion relationships are also easy to set up using the
graphical cam editors.

Central management with integrated tools

All the data for your complete machine can be managed in a
single project: Configuration data, programs, movement
profiles, and drive data.

The appropriate tools are then called from the central project
management, e.g. for entering a cam or for commissioning a
drive.

Test and diagnostics

SCOUT supports the testing, commissioning and error diagnos-
tics of SIMOTION applications with a series of tools, such as
those providing program status, control variables, trace, and the
axis control panel.
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Communication

PROFIBUS

. Overview
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PROFIBUS — The most successful open fieldbus in
automation

The demands of users for an open, vendor-independent com-
munication system resulted in the specification and standardiza-
tion of the PROFIBUS protocol.

PROFIBUS defines the technical and functional features of a
serial fieldbus system with which distributed programmable field
controllers of the low-end (sensor/actuator level) to mid perfor-
mance range (cell level) can be networked.

Standardization according to IEC 61158 / EN 50170 provides
future protection for your investment.

Through the conformity and interoperability test performed by
the test laboratories authorized by PROFIBUS & PROFINET
International (P1) and the certification of the devices by PI, the
user can rest assured that quality and functionality are also
ensured for multi-vendor installations.

PROFIBUS variants

Three different PROFIBUS variants have been defined to fulfill
the wide range of different requirements at the field level:

PROFIBUS FMS (Fieldbus Message Specification) — the univer-
sal solution for communication tasks on the field and cell level of
the industrial communication hierarchy.

PROFIBUS PA (Process Automation) — the variant for applica-
tions in process automation. PROFIBUS PA uses the intrinsically
safe transmission technology specified in IEC 61158-2.

PROFIBUS DP (Distributed Peripherals) — this variant, which is
optimized for speed, is tailored especially for the communication
of automation systems with distributed 10 stations and drives.

DP slave

A DP slave is an 10 device which receives output information
or setpoints from the DP master and sends input information,
measured values or actual values to the DP master in response.
A DP slave never sends data automatically, it must always be
prompted by the DP master.

The volume of input and output data depends on the device and
can be up to 244 bytes per DP slave and transfer direction.

. Function

Functional scope in DP masters and DP slaves

The functional scope can differ between DP masters and
DP slaves. The functional scope is different for DP-VO, DP-V1
and DP-V2.

DP-V0 communication functions

The DP-V0O master functions comprise the functions "Configura-
tion", "Parameter Assignment", "Read Diagnostics Data" as well
as cyclic reading of input data/actual values and writing output
data/setpoints.

DP-V1 communication functions

The DP-V1 function expansions make it possible to perform
acyclic read and write functions as well as processing cyclic
data communication. This type of slave must be supplied with
extensive parameterization data during start-up and during
normal operation. These acyclically transferred parameteriza-
tion data are only rarely changed in comparison to the cyclic set-
points, actual values, and measured values, and are transferred
at lower priority in parallel with the cyclic high-speed user data
transfer. Detailed diagnostic information can be transferred in
the same way.

DP-V2 communication functions

The extended DP-V2 master functions mainly comprise func-
tions for isochronous operation and direct data exchange
between DP slaves.

e |sochronous mode:
Isochronous mode is implemented by means of an equidistant
signal in the bus system. This cyclic, equidistant cycle is sent
by the DP master to all bus nodes in the form of a Global Con-
trol Telegram. Master and slaves can then synchronize their
applications with this signal. The signal jitter between cycles
is less than 1 us.

Slave-to-slave communication:

PROFIBUS DP is characterized by its very short response times
and high degree of fault tolerance and replaces cost-intensive
parallel signal transmission with 24 V and the measured value
transmission with 0/4 ... 20 mA technology.

The "publisher/subscriber" model is used to implement slave-
to-slave communication. Slaves declared as publishers make
their input data/actual values and measured values available
to other slaves, the subscribers, for reading. This is performed

. Design
Bus nodes for PROFIBUS DP

PROFIBUS DP distinguishes between two different master
classes and one slave class:

DP master Class 1

The DP master Class 1 is the central component in PROFIBUS
DP. The central master station exchanges information with dis-
tributed stations (DP slaves) in a fixed, repeated message cycle.

DP master Class 2

Devices of this type are used (programming, configuration or
control devices) during start-up, for configuring the DP system,
for diagnostics or controlling the plant during normal operation.
A DP master Class 2 can be used, for example, to read the input,
output, diagnostics and configuration data of the slaves.

by sending the response frame to the master as a broadcast.
Slave-to-slave communication is therefore a cyclic process.

PROFIBUS for SINAMICS and SIMOTION

SINAMICS and SIMOTION use the PROFIBUS protocol
PROFIBUS DP.

SINAMICS S120 drives can operate only as DP slaves and
support all communication functions, i.e. DP-V0O, DP-V1 and
DP-V2.

The SIMOTION systems can be used both as DP masters and
DP slaves. The DP-VO, DP-V1 and DP-V2 communication
functions are supported.
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Overview

Ethernet is the basic Internet technology for worldwide network-
ing. The many possibilities of intranet and Internet, which have
been available for office applications for a long time, are now
utilized for production automation with Industrial Ethernet.

IT technology as well as the use of distributed automation
systems is continuously increasing. This entails breaking up
complex control tasks into small, simple control systems close to
the drive. This increases the demand for communication and
consequently a comprehensive and powerful communication
system.

Industrial Ethernet offers a powerful area and cell network ac-
cording to IEEE 802.3 (ETHERNET) for industrial applications.

Benefits

Ethernet enables a very fast data transfer (10/100 Mbit/s,

1/10 Gbit/s) and at the same time has full-duplex capability. It
therefore provides an ideal base for communication tasks in the
industrial sector. With a share of over 90%, Ethernet is the num-
ber one network worldwide and offers important features which
have essential advantages:

Fast commissioning thanks to the simplest connection method

High availability since existing networks can be extended
without any adverse effects

Almost unlimited communication performance because scal-
able performance is available through switching technology
and high data rates when required

Networking of different application areas such as office and
production areas

Company-wide communication based on WAN (Wide Area
Network) technology or the Internet

Investment protection from continuous compatibility with
further developments

In order to make Ethernet suitable for industrial applications,
considerable expansions with respect to functionality and
design are required:

Network components for use in harsh industrial environments
Fast assembly of the RJ45 connectors

Failure protection through redundancy

Expanded diagnostics and message concept

Use of future-oriented network components (e.g. switches)

SIMATIC NET offers corresponding network components and
products.

Design

SINAMICS S offers Control Units and Communication Boards
with PROFINET interface based on 100 Mbit Ethernet. Process
communication in real time as well as engineering and HMI over
standard TCP/IP are therefore possible simultaneously.

The CU320-2 Control Unit has an Ethernet interface at the front
which enables service and engineering tasks to be performed
easily.

SIMOTION can be integrated into any Industrial Ethernet com-
munication architecture because each SIMOTION device offers
at least one Ethernet interface as standard.

Industrial Ethernet is used in SIMOTION for data communica-
tion. Cyclic process communication with SINAMICS drives and
distributed 1/O is implemented over PROFIBUS DP or
PROFINET 10 and PROFIdrive.

Function

Internet Explorer PG TP/OP/MP

SCOUT
engineering E E ]
| system i @“‘]‘é
= HERRRRRRRE o

|
|
— : < 1
Industrial Ethernet [l
5 3
: L b
: e i
L1 3 1 Bazessesey Seon
SIMOTION C SIMOTION D SIMOTION P
DOE PG/OP/PC communication
3 Standard communication
4 IT communication

G_PM10_EN_00138c

PG/OP/PC communication (1,2,5)
¢ Engineering and diagnostics with SIMOTION SCOUT (1)

e Connection of SIMATIC HMI Panels with Ethernet interface
using WInCC flexible (2)

* For example, open communication of vendor-specific HMI
tools over OPC server from SIMATIC NET (5)

Standard communication (3)

This uses the basic protocols UDP and TCP/IP, which are also
used for Ethernet. In this way, SIMOTION offers the correspond-
ing system functions for UDP and TCP/IP communication. This
permits data to be exchanged over TCP/IP and UDP communi-
cation between:

e Different SIMOTION devices (3)
e SIMOTION and SIMATIC S7 devices (3)

e SIMOTION devices and any other device which uses standard
TCP/IP or UDP communication. Such devices can be any kind
of PC with any kind of operating system or other program-
mable controllers (3)

IT communication (4)

IT communication is performed using protocols which are based
on the basic TCP/IP protocol. The most important IT protocols
are:

e HTTP: Hypertext Transfer Protocol

e FTP: File Transfer Protocol

e SMTP: Simple Mail Transfer Protocol

e SNMP: Simple Network Management Protocol

SIMOTION supports the HTTP/HTTPS and FTP protocol. In
addition, the following communication options are available for
SIMOTION:

e Web pages in the SIMOTION device (4)
A standard Internet browser can be used to access pre-
defined web pages with diagnostics information on the
SIMOTION device. Furthermore, user-defined web pages can
be stored in the SIMOTION device which contain information
defined by the user.

e OPC XML-DA (4)
SIMOTION offers an OPC XML-DA server integrated into
the device. This server supplies SIMOTION process data.
Communication from any external device is performed with
the SOAP protocol (in accordance with the specification of the
OPC Foundation), which is integrated into the HTTP protocol.
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Your advantages at a glance
Flexibility

Tailor-made plant concepts

P Industrial Wireless LAN
) Safety

) Flexible topologies > Energy efficiency

) Open standard ) Easy cabling

) Web tools

) Expandability

Flexibility

Short response times and optimized processes are prerequisites
for competitiveness in global markets, because product life-
cycles are becoming shorter and shorter.

PROFINET ensures maximum flexibility in plant structures and
production processes, and it enables you to implement innova-
tive machine and plant concepts. Mobile devices, for example,
can be integrated into relatively inaccessible locations.

Flexible topologies

PROFINET also enables the use of star, tree, and ring topologies
in addition to the linear topology characterized by the estab-
lished fieldbuses. This is made possible by switching technol-
ogy via active network components, such as Industrial Ethernet
switches and media converters, or by the integration of switch
functionality into the field devices. This results in increased
flexibility in machine and plant planning, as well as savings in
cabling.

The PROFINET network can be installed without any specialist
knowledge and meets all requirements relevant to the industrial
environment. The PROFINET Guideline "Cabling and Intercon-
nection Technology" provides network installation support for
manufacturers and users. Symmetrical copper cables or RFI-
resistant fiber-optic cables are used depending on the applica-
tion. Devices from different manufacturers are easily connected
via standardized and rugged plug-in connectors (up to
IP65/IP67 degree of protection).

P One cable for all purposes

) Device/network diagnostics

) Fast device replacement

) Ruggedness/stability

PROFINET - The Ethernet standard for automation

PROFINET is the leading Industrial Ethernet standard for
automation with more than 3 million nodes worldwide.

PROFINET increases companies' success by accelerating
processes, boosting productivity, and increasing plant
availability.

e —

Optimal use of resources

e —

Increased productivity

> Speed

> High precision

> Large quantity structures
) High transmission rate

) Media redundancy

p Fast start-up

G_IK10_XX_10304

Thanks to the integration of switch functionality into the devices,
linear topologies can be formed that are configured based on an
existing machine or plant structure. This results in savings in
cabling overhead and cuts down on components such as
external switches.

IWLAN

PROFINET also supports wireless communication with Industrial
Wireless LAN and thus opens up new application fields. For
example, technologies subject to wear such as contact wires
can be replaced and automated guided vehicle systems and
mobile operator panels can be used.

Safety

The PROFIsafe safety profile, which has been tried and tested
with PROFIBUS and which permits the transmission of standard
and safety-related data on a single bus cable, can also be used
with PROFINET. No special network components are required for
fail-safe communication, standard switches and standard net-
work transitions can be used without restrictions. In addition, fail-
safe communication is equally possible via Industrial Wireless
LAN (IWLAN).
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Open standard

PROFINET, the open vendor-independent standard

(IEC 61158/IEC 61784), is supported by PROFIBUS and
PROFINET International (PI). It stands for maximum transpar-
ency, open IT communication, network security and simultane-
ous real-time communication.

Due to its openness, PROFINET creates the basis for a uniform
automation network in the plant to which all of the machines and
devices can be connected. The integration of existing parts of
the plant, using PROFIBUS for example, can also be achieved
without any problems through the use of network transitions.

Use of web tools

PROFINET's unrestricted support for TCP/IP permits the use of
standard web services such as web servers in the device. Inde-
pendently of the tool used, information from the automation level
can be accessed from almost anywhere at any time using a
commercially available Internet browser. This considerably sim-
plifies commissioning and diagnostics. Each user can decide for
himself how much openness to the IT world he will permit for his
machine or plant. Thus, PROFINET can be easily operated as an
isolated plant network or it can be connected to the office net-
work or the Internet via suitable security modules, such as the
SCALANCE S modules. This allows new teleservice concepts or
even the fast exchange of production data.

Expandability

On the one hand, PROFINET permits the easy integration of
existing systems and networks without great effort. Thus,
PROFINET protects the investments in existing plant units which
communicate via PROFIBUS and other fieldbuses such as
AS-Interface, for example. On the other hand, additional
PROFINET stations can be added at any time. Network infra-
structures can be expanded using additional network compo-
nents, both wired and wireless versions — even during operation.

Global competition means that companies must deploy their
resources economically and efficiently. This applies to produc-
tion especially. PROFINET ensures more efficiency here. Simple
engineering guarantees fast commissioning, and reliable de-
vices enable high plant availability. Comprehensive diagnostics
and maintenance concepts help to reduce plant downtimes and
maintenance costs to a minimum.

One cable for all purposes

PROFINET permits simultaneous fieldbus communication in
isochronous mode and standard IT communication (TCP/IP) via
one cable. This real-time communication for the transmission of
user/process data and diagnostic data is performed on a single
cable. Specific profile communication (PROFlIsafe, PROFIdrive
and PROFlenergy) can be integrated without additional cabling
overhead. This solution provides a wide range of functions with
a low degree of complexity.

Device and network diagnostics

By retaining the field-proven PROFIBUS device model, the same
diagnostic information is available with PROFINET. In addition,
device diagnostics also includes read-out of module-specific
and channel-specific data from the devices. This enables simple
and fast location of faults. In addition to the availability of device
information, the top priority in network management is reliability
of network operation.

The Simple Network Management Protocol (SNMP) has become
established in existing networks as the de-facto standard for the
maintenance and monitoring of network components and their
functions. PROFINET uses this standard and provides users with
the option of servicing networks using familiar tools such as the
SINEMA Server network management software.

In order to facilitate the maintenance of PROFINET devices, both
locally and also remotely via a secure VPN connection, applica-
tion-specific Web sites in the familiar HTML standard can be
created on the integral Web server of the field devices.

Energy efficiency

Moving toward the green factory: PROFlenergy is a profile that
provides functions and mechanisms for PROFINET field devices
that support energy-efficient production.

The vendor and device-independent profile defined by PNO
allows energy consumption and costs to be significantly
reduced: PROFlenergy enables specific loads that are not
required to be switched off. This noticeably reduces energy
costs during pauses in production. PROFlenergy facilitates
automated activation and deactivation of technologically related
plant sections. The coordination is performed centrally by
means of a higher-level controller, and the networking via
PROFINET. This means that during long pauses, as much
energy as possible is saved. Plant sections that are switched
off for short periods contribute to the even distribution and
most efficient use of energy.

The use of PROFlenergy is made easier for the machine builder
by its integration into well-known series of products. In addition,
PROFlenergy is defined in such a way that the necessary func-
tion blocks can be integrated into existing automation systems
at a later date.

Easy cabling

Stringent demands are placed on the installation of cables in the
industrial environment. There is also the requirement to set up
error-free industry-standard networks in the shortest possible
time without specialist knowledge.

Siemens offers FastConnect, a system that meets all these re-
quirements: FastConnect is the standards-compliant, industry-
standard cabling system consisting of cables, connectors, and
assembly tools for PROFINET networks. The time spent for con-
necting the terminal devices is minimized thanks to the easy
installation using only a single tool, and installation errors can
be avoided thanks to the practical color-coding. Both copper
cables and glass fiber-optic cables can be assembled on-site in
this way.
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Fast device replacement

PROFINET devices are identified via a name that is assigned in
the configuration. When replacing a defective device, a new
device can be recognized by the IO Controller by means of
topology information and have a name automatically assigned to
it. An engineering tool is therefore not required when replacing
devices.

This mechanism can also be used during the initial commission-
ing of a complete plant. Quick commissioning is thus especially
possible for series machines.

Ruggedness

An automation network must be able to withstand most external
sources of interference. The use of Switched Ethernet prevents
faults in one section of the network from influencing the entire
plant network. PROFINET enables the use of fiber-optic cables
especially for areas that are critically sensitive to EMI.

Performance

Productivity and product quality determine market success.
Precise motion control, dynamic drives, high-speed controllers,
and the deterministic synchronization of devices are therefore
key factors in achieving superior production. They allow high
production speeds and simultaneously optimized product
quality.

Speed and precision

Fast motion control applications need precise and deterministic
data exchange. This is implemented thanks to isochronous drive
controls using Isochronous Real-Time (IRT).

PROFINET permits high-speed and deterministic communica-
tion due to IRT and isochronous mode. The different cycles of a
system (input, network, CPU processing and output) are also
synchronized in the case of parallel TCP/IP traffic. PROFINET's
short cycle times make it possible to increase the productivity of
machines and plants, and to ensure product quality through high
precision.

The standardized PROFIdrive drive profile enables vendor-inde-
pendent communication between CPUs and drives.

Large quantity structures

Previous limitations in the scope of the machines and systems to
be implemented can be easily overcome through the use of
PROFINET. In a network, several controllers can interact with
their assigned field devices. The number of field devices per
PROFINET network is virtually unlimited — the entire band of

IP addresses is available.

High transmission rate

By using 100 Mbit/s in full duplex mode, PROFINET achieves a
significantly higher transmission rate than previous fieldbuses.
Thanks to this, both the process data and other plant data can
be transferred via TCP/IP without any problems. In this way,
PROFINET combines the industrial requirements of simultane-
ously transferring fast |0 data and large data quantities for other
parts of the application. Even the transfer of large quantities of
data such as by cameras does not affect the speed and the
precision of the |0 data transfer thanks to PROFINET
mechanisms.

Media redundancy

Higher plant availability can be achieved by means of a redun-
dant installation (ring topology). The media redundancy can be
implemented both with the help of external switches and direct
via integral PROFINET interfaces. Reconfiguration times of
200 ms can be achieved. In the case of an interruption to the
communication in only one part of the ring installation, this
means that a plant standstill is prevented and the necessary
servicing and repair work can be carried out without time
pressure.

For Motion Control applications, PROFINET offers extended
media redundancy in ring topologies that operates bumplessly
without any reconfiguration delay. In the event of an interruption
in communication (due, for example, to a cable break), the
process can continue to operate without interruption. This
functionality is only currently supported by SIMOTION,
SINAMICS S120 and SCALANCE X200IRT.

SIMOTION
D4x5-2

SIMOTION
C240 PN
SINAMICS
$120
SIMOTION
D4x5-2
PROFINET [l
Switch SINAMICS
SCALANCE $120
X200IRT .

G_D211_XX_00294

Bumpless media redundancy with SIMOTION, SINAMICS S120 and
SCALANCE X200IRT

. Benefits

m PROFINET is the open Industrial Ethernet standard for
automation

m PROFINET is based on Industrial Ethernet

m PROFINET uses TCP/IP and IT standards

m PROFINET is Real-Time Ethernet

m PROFINET permits seamless integration of fieldbus systems

m PROFINET supports fail-safe communication via PROFIsafe
over IWLAN as well

. More information

Further information can be found at
www.siemens.com/profinet
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PROFINET - Functions of SIMOTION motion controllers
SIMOTION device C240 PN D410-2 DP/PN D425-2 DP/PN D435-2 DP/PN D445-2 DP/PN D455-2 DP/PN P350-3 P320-3
Number of PROFINET 1 1 1.2 1.2 1.2 1.2 1 1
interfaces (second (second (second (second

interface interface interface interface

is an option) is an option) is an option) is an option)
PROFINET with IRT 4 v v 4 v v v v
(isochronous mode)
Number of ports 8 2 8 8 8 8 4 8
Max. number of devices 64 64 64 64 64 64 64 64
Min. send clock in ms 0.5 0.25 0.25 0.25 0.25 0.25 0.25 0.25
|-Device v v v v v v v v
Bumpless media redundancy v - v 4 4 v = v
(MRPD) !
Step-change media v - v 4 v v = v
redundancy (MRP)
PROFIsafe routing 4 v v v v v v v
PROFlenergy (as controller) v 4 v v v v v v
Interface 2 (option) 2)
PROFINET with IRT - - v v v v = -
(isochronous mode)
Number of ports - - 4 4 4 4 _ _
(CBE30-2 option board)
Max. number of devices - - 64 64 64 64 - -
Min. send clock in ms - - 0.25 0.25 0.25 0.25 - -
|-Device - = v v v v — —
Bumpless media redundancy - - v v v v - -
(MRPD)
Step-change media - - v v v v _ _
redundancy (MRP)
PROFIsafe routing - = v v v v _ _
PROFlenergy (as controller)  — - v v v v _ _

) To establish bumpless media redundancy (MRPD), a separate switch from the SCALANCE X200IRT series is required.
2) Optional second PROFINET interface over CBE30-2 (4 ports).
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PROFINET - Functions of the SINAMICS S120 Control Units PROFINET for SIMOTION and SINAMICS S120

SINAMICS S120 CU320-2 PN CU320-2DP CU310-2 PN SIMOTION and SINAMICS S120 are fully integrated in the
(CBE20) PROFINET communication. Interaction with the following
PROFINET with IRT v v v PROFINET components is possible:
(isochronous mode) e Distributed 1/0 on SIMOTION
Number of ports 2 4 2 ¢ SIMOTION TMC as distributed compact /0 on a
Min. send clockinms ~ 0.25 05 0.25 SIMOTION controller
Shared device v v v e SINAMICS S120 on SIMATIC S7-CPU or SIMOTION
Bumpless media 7 v 7 ¢ SIMOTION as I0-Device on SIMATIC S7-CPU
redundancy (MRPD) e Active network components (e.g. SCALANCE) with
Step-change media v v v SIMOTION and SINAMICS 120
redundancy (MRP) e Wireless with SIMOTION and SINAMICS S120
PROFIsafe 7 7 7 When an automation topology is configured, the real-time
PROFlenergy v v v classes RT and IRT can be used alongside each other on the
PROFIGr 7 7 Z same network or cable. It must, however, be noted that not all
rive devices support both real-time classes RT and IRT. For devices
) that should be synchronized with IRT, it is important that all the
PROFINET - Functions of SIMOTION TMC compact I/O PROFINET components that lie in between support the IRT
SIMOTION TMC TMC1x80 PN TMC2x40 PN real-time class.
compact I/O
PROFINET with IRT 4 v
(isochronous mode)
Number of ports 2 2
Min. send clockinms  0.25 0.25

Shared device - -

Bumpless media = =
redundancy (MRPD)

Step-change media - -
redundancy (MRP)

PROFlenergy = =
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PROFIdrive — The standardized drive interface for
PROFIBUS and PROFINET

PROFIdrive defines the device behavior and the access proce-
dure to internal drive data for electrical drives on PROFIBUS and
PROFINET, from simple frequency converters up to high-
performance servo controllers.

It contains a detailed description of how the communication
functions "slave-to-slave communication”, "constant bus cycle
time" and "isochronous operation" are used for drive applica-
tions. In addition, it clearly specifies all device characteristics
which influence interfaces connected to a controller over
PROFIBUS or PROFINET. This includes the sequence control,
encoder interface, standardization of values, definition of
standard messages, and access to drive parameters, etc.

The PROFIdrive profile supports both central as well as
distributed motion control concepts.

What are profiles?

Profiles specify specific properties and responses for devices
and systems in automation. In this manner, manufacturers and
users pursue the goal of defining common standards. Devices
and systems that comply with a multi-vendor profile can inter-
operate on a fieldbus and can be operated interchangeably to a
certain extent.

Do different profile types exist?

A distinction is made between application profiles (general or
specific) and system profiles:

¢ Application profiles (also known as device profiles) mainly
refer to devices (e.g. drives) and contain an agreed selection
of bus communication modes, as well as specific device
applications.

e System profiles describe system classes and include the
master functionality, program interfaces and integration
methods.

Is PROFIdrive future-proof?

PROFIdrive has been specified by PROFIBUS and PROFINET
International (PI) and has been laid down in IEC 61800-7 as a
future-proof standard.

The basic philosophy: Keep it simple

The PROFIdrive profile tries to keep the drive interface as simple
as possible and free from technology functions. This philosophy
ensures that reference models as well as the functionality and
performance of the PROFIBUS/PROFINET master have no or
very little influence on the drive interface.

One drive profile — Different application categories

The integration of drives into automation solutions depends
strongly upon the drive task. To cover the extensive range of
drive applications from the simple frequency converter up to
highly dynamic, synchronized multi-axis systems with a single
profile, PROFIdrive defines six application categories which
define most drive applications:

e Category 1 — Standard drives (such as pumps, fans, stirring
units, etc.)

e Category 2 — Standard drives with technology functions
e Category 3 — Positioning drives

e Category 4 — Motion control drives with central, higher-level
motion control intelligence and the patented "Dynamic Servo
Control" position control concept

e Category 5 — Motion control drives with central, higher-level
motion control intelligence and position setpoint interface

e Category 6 — Motion control drives with distributed motion
control intelligence integrated in the drives
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The PROFIdrive device model Further information can be found at

PROFIdrive defines a device model based on function modules www.profibus.com

which cooperate in the device and generate the intelligence of ~ See Downloads / Technical descriptions & books /
the drive system. These modules have objects assigned tothem  Drives/PROFIdrive / PROFIdrive Technology and
which are described in the profile and are defined with respect ~ Application — System Description

to their functions. The overall functionality of a drive is therefore

described through the sum of its parameters.

In contrast to other drive profiles, PROFIdrive defines only the
access mechanisms to the parameters as well as a few profile
parameters (about 30) such as the fault buffer, drive control and
device identification.

All other parameters are vendor-specific which gives drive
manufacturers great flexibility with respect to implementing
control functions. The elements of a parameter are accessed
acyclically over data records.

As a communication protocol, PROFIdrive uses DP-VO, DP-V1,
and the DP-V2 expansions for PROFIBUS including the functions
"Slave-to-Slave Communication” and "Isochronous Mode", or
PROFINET 10 with real-time classes RT and IRT.

Application Class 4

Technology

Interpolation
Pos. Control

G_PM10_EN_00133

[ status Word + Actual Position ..

T
[ Control Word + Speed Setpoint + ...

Clock synchronism

Closed Loop Speed Ctrl.

Closed Loop Speed Ctrl.

Closed Loop Speed Ciri.

éﬂ) Encoder Encoder é/l) Encoder
— —

PROFIdrive for motion control

Category 4 is the most important category for highly dynamic
and highly complex motion control tasks. This application cate-
gory describes in detail the master/slave relationship between
the controller and the drives which are connected to each other
over PROFIBUS and PROFINET.

The DSC (Dynamic Servo Control) function significantly im-
proves the dynamic response and stiffness of the position con-
trol circuit by minimizing the dead times which usually occur for
speed setpoint interfaces with an additional, relatively simple
feedback network in the drive. The position control loop is
closed in the drive which permits very fast position control
cycles (e.g. 125 us for SINAMICS S120) and thus limits dead
times exclusively to the control behavior.

PROFIdrive for SIMOTION and SINAMICS

In SIMOTION and SINAMICS S120, the drive interface has been
implemented according to the PROFIdrive profile V4 and appli-
cation categories 1 to 4 (category 4 with and without DSC) and
is referred to below as the PROFIdrive interface.

When SINAMICS S120 is used on SIMOTION, application
category 4 with DSC is used by default.
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General technical specifications

Control Units

EPos basic positioner

CU310-2 Control Unit for
single-axis drives
CompactFlash card for CU310-2
CUB320-2 Control Unit
CompactFlash card for CU320-2

Engineering software

Power Modules

and line-side components
Air-cooled Power Modules

in blocksize format
Air-cooled Power Modules

in chassis format
Liquid-cooled Power Modules
in chassis format

Line Modules
and line-side components

Basic Line Modules
Booksize format

Chassis format

Smart Line Modules
Booksize compact format
Booksize format

Chassis format

Active Line Modules
Booksize format

Chassis format

Motor Modules

Single Motor Modules
Booksize compact format
Booksize format

Chassis format

Double Motor Modules
Booksize compact format
Booksize format

efiWeSN DC link components

RfiClN | oad-side power components

<fPI)*M Supplementary system components

/P25 Encoder system connection

See CAD CREATOR

SCUBRY Dimension drawing and
2D/3D CAD generator
www.siemens.com/cadcreator

Siemens PM 21 - 2013



© Siemens AG 2013

SINAMICS S120 drive system
Overview

System overview 3/4
General technical specifications 3/10
Control Units 3/11
EPos basic positioner Integral functionality for absolute and relative positioning 3/14
of linear and rotary axes
CU310-2 Control Unit Single-axis control module 3/15
CompactFlash card for CU310-2 Memory card for firmware, licenses and project data 3/18
CU320-2 Control Unit Multi-axis control module 3/19
CompactFlash card for CU320-2 Memory card for firmware, licenses and project data 3/22
Engineering software 3/23
| —— STARTER commissioning tool For commissioning, optimizing and diagnostics 3/23
g “-.: b | Drive Control Chart (DCC) 3/25
- Drive ES engineering software For integration into the SIMATIC automation world 3/26
Power Modules and line-side components 3/28
Air-cooled Power Modules in blocksize format AC/AC devices 0.9 ... 178 A (0.12 ... 90 kW) 3/28
Line reactors 3/40
Line filters 3/44
Recommended line-side components 3/45
Air-cooled Power Modules in chassis format AC/AC devices 210 ... 490 A (110 ... 250 kW) 3/47
Liquid-cooled Power Modules in chassis format AC/AC devices 210 ... 490 A (110 ... 250 kW) 3/53
Line reactors 3/59
Line filters 3/60
Recommended line-side components 3/61
Line Modules and line-side components 3/62
Basic Line Modules in booksize format Unregulated rectifiers without regenerative feedback capability — 3/62
Line reactors 20 ... 100 kW 3/70
Line filters 3/71
Recommended line-side components 3/72
Basic Line Modules in chassis format Unregulated rectifiers without regenerative feedback capability —~ 3/73
Line reactors 200 ... 1100 kw 3/79
Line filters 3/81
Recommended line-side components 3/83
Smart Line Modules in booksize compact format ~ Unregulated rectifiers with regenerative feedback capability 3/84
Smart Line Modules in booksize format 16 kw 3/89
Line [Easiens Unregulated rectifiers with regenerative feedback capability 3/97
Line filters 5 S5 kW 3/98
Recommended line-side components 3/99
Smart Line Modules in chassis format Unregulated rectifiers with regenerative feedback capability 3/100
Line reactors 250 ... 1400 kw 3/106
Recommended line-side components 3/108
Active Line Modules in booksize format Regulated rectifiers with regenerative feedback capability 3/109
Active Interface Modules 16... 120 kW 3/116
Line filters and the Active Interface Module required for operation 3/119
Recommended line-side components 3/121
Active Line Modules in chassis format Regulated rectifiers with regenerative feedback capability 3/122
Active Interface Modules 132 ... 1400 kW 3/129
Recommended line-side components and the Active Interface Module required for operation 3/134
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Motor Modules 3/135
Single Motor Modules in booksize compact format DC/AC devices 3 ... 18 A (1.6 ... 9.7 kW) 3/136
Single Motor Modules in booksize format DC/AC devices 3 ... 200 A (1.6 ... 107 kW) 3/143
Single Motor Modules in chassis format DC/AC devices 210 ... 1405 A (110 ... 1200 kW) 3/153
Double Motor Modules in booksize compact format ~ Two-axis DC/AC devices 2x 1.7 ... 5 A (2x 0.9 ... 2.7 kW) 3/165
Double Motor Modules in booksize format Two-axis DC/AC devices 2x 3 ... 18 A(2x 1.6 ... 9.7 kW) 3/171
DC link components 3/178
Braking Module in booksize compact format For bringing the drive to a controlled standstill in the event 3/178
ofa power failure or limiting the voltage during generating
operation
Braking Module in booksize format For bringing the drive to a controlled standstill in the event 3/180
of a power failure or limiting the voltage during generating
operation
Braking Modules in chassis format For bringing the drive to a controlled standstill in the event 3/182
of a power failure or limiting the voltage during generating
e operation
f Braking resistors for blocksize format 8.2...390 Q 3/186
: Braking resistors for booksize format 5.7 .17 Q 3/188
Braking resistors for chassis format 22..98Q 3/190
d Capacitor Module in booksize format For bridging momentary power failures 3/193
' I - Control Supply Module in booksize format 24 V power supply, fed from the line and DC link 3/194
DC link adapter for booksize format For external supply of DC link voltage 3/196
Voltage Clamping Module in booksize format For oscillation damping of long cables 3/197
Load-side power components 3/198
Motor reactors for blocksize format For reducing the voltage loading and 3/198
Motor reactors for booksize format increasing the motor cable length 3/201
Motor reactors for chassis format 3/203
Sine-wave filter for chassis format For producing virtually sinusoidal motor voltages 3/207
Supplementary system components 3/209
- BOP20 Basic Operator Panel Operator panel, two-line display 3/209
Ty CBC10 Communication Board Option board for CU320-2 with CAN interface 3/210
!"!‘ CBE20 Communication Board Option board for CU320-2 with PROFINET interface 3/211
CUA31 Control Unit adapter Adapter for operating the Power Modules in blocksize 3/212
CUA32 Control Unit Adapter format from a multi-axis CU320-2 Control Unit 3/214
DMC20 DRIVE-CLiIQ Hub Module For the distribution of a DRIVE-CLIQ line, IP20 3/216
DME20 DRIVE-CLiIQ Hub Module For the distribution of a DRIVE-CLIQ line, IP67 3/218
TB30 Terminal Board Option board for CU320-2 for the extension of the 3/219
digital and analog inputs and outputs
TM15 Terminal Module Extension of the digital inputs and outputs 3/221
TM31 Terminal Module Extension of the digital inputs and outputs and 3/223
analog inputs and outputs
TM41 Terminal Module Incremental encoder simulation and extension of the 3/226
digital inputs/outputs and analog inputs
TM54F Terminal Module Safe activation of the Safety Integrated functions 3/229
TM120 Terminal Module Potential-controlled evaluation of 4 temperature sensors 3/232
TM150 Terminal Module DRIVE-CLiIQ component for temperature evaluation 3/234
VSM10 Voltage Sensing Module Detection of exact line voltage conditions 3/236
Safe Brake Relay Safe activation of a motor holding brake 3/238
on Power Modules in blocksize format
E Safe Brake Adapter SBA Safe brake activation for Motor Modules and 3/239
Power Modules in chassis format
Encoder system connection 3/241
SMC10 Sensor Module Cabinet-Mounted Evaluation of a resolver 3/242
SMC20 Sensor Module Cabinet-Mounted Evaluation of an encoder with sin/cos signals or 3/243
EnDat absolute encoder or an SSI encoder
&5 SMC30 Sensor Module Cabinet-Mounted Evaluation of an incremental encoder with TTL or HTL 3/244
.r-a ; signals or an SSI encoder
1] SME20/SME25 Sensor Modules External Encoder evaluation units for machine encoders 3/245
' SME120/SME125 Sensor Modules External Encoder evaluation units for linear and torque motors 3/247
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. Overview

With its separate power units and Control Units, the
SINAMICS S120 drive system can be perfectly adapted to a
wide variety of different drive tasks.

The Control Unit is selected according to the number of drives to
be controlled and the required performance level, while the
power unit must be rated to meet the energy requirements of the
system. The connection between the Control Unit and power unit
is made very simply using the digital system interface
DRIVE-CLIQ.

Control Units

CU310-2 PN and SIMOTION D4x5-2 Control Units

CU310-2 DP and CU310-2 PN Control Units

CU310-2 Control Units are designed to control a single drive.
They feature as standard a PROFIBUS interface (CU310-2 DP)
or PROFINET interface (CU310-2 PN) and a TTL/HTL encoder
evaluation circuit.

CU320-2 Control Unit

The CU320-2 Control Unit has been designed to control multiple
drives. A CU320-2 Control Unit is capable of operating up to

e 12 drives in V/f control mode or

e 6 drives in Servo or Vector control mode.

The CU320-2 Control Unit can be used to control a group of
single drives and implement basic drive technology functions.

SIMOTION D Control Units

A SIMOTION D Control Unit is used for applications requiring
coordinated Motion Control such as synchronous operation,
electronic gear, cam disk or complex technology functions.
SIMOTION D Control Units are available in a range of perfor-
mance variants:

e SIMOTION D410-2 for controlling 1 to 3 axes
SIMOTION D425-2 for controlling up to 16 axes
SIMOTION D435-2 for controlling up to 32 axes
SIMOTION D445-2 for controlling up to 64 axes
SIMOTION D455-2 for controlling up to 128 axes

The STARTER commissioning tool is used to commission and
diagnose the various types of SINAMICS drives through the
Control Units. The SCOUT engineering system, which includes
the STARTER tool, is required for SIMOTION D Control Units.

For further information about STARTER and SCOUT, see
Engineering software and chapter SIMOTION Motion Control
System.

Power Modules

The stand-alone version of a SINAMICS S120 drive system con-
sists of a CU310-2 Control Unit and a Power Module. A mains
rectifier, a voltage-source DC link and an inverter for supplying a
motor are integrated in the Power Module.

Power Module in blocksize format with CU310-2 Control Unit

Control O DRIVE-CLIQ =
Unit

Power
Module

=<

G_D211_XX_00042

w
]

Power Modules are designed for single drives which are not
capable of regenerating energy to the supply. Generated energy
produced during braking can be converted to heat via braking
resistors.

Power Modules can also be operated by a CU320-2 Control
Unit, SIMOTION D4x5-2 or CX32-2 Controller Extension, e.g. in
configurations where a single drive has been added to a multi-
axis drive group. In this case, the Power Modules in blocksize
format must be equipped with the CUA31/CUA32 Control Unit
Adapter. This is connected with the CU320-2 Control Unit,
SIMOTION D4x5-2 or CX32-2 Controller Extension using
DRIVE-CLIQ. Power Modules in chassis format can be directly
connected to the mullti-axis Control Unit using a DRIVE-CLIQ
cable.
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. Overview (continued)

Motor Modules

A voltage-source DC link and an inverter for supplying a motor
are integrated in the Motor Module.

CU320-2 Control Unit, Line Module and three Motor Modules in
booksize format

Control O DRIVE-CLIQ
Unit
Line = Motor =
Module Modules
g
i\
ol
g\
o

Motor Modules are designed for multi-axis drive systems and are
controlled by a CU320-2 Control Unit, a SIMOTION D4x5-2 or
CX32-2 Controller Extension. Motor Modules are interconnected
by means of a shared DC busbar. Since the Motor Modules have
a common DC link, they can exchange energy with one another,
i.e. if one Motor Module operating in generator mode produces
energy, the energy can be used by another Motor Module oper-
ating in motor mode. The voltage-source DC link is supplied with
main line voltage by a Line Module.

Line Modules

Line Modules generate a DC voltage from the line voltage and
supply Motor Modules with energy via the voltage-source DC
link.

Basic Line Modules

Basic Line Modules are designed only for infeed operation, i.e.
they are not capable of feeding regenerative energy back into
the supply system. If regenerative energy is produced, e.g.
when drives brake, it must be converted to heat by means of a
Braking Module and a braking resistor. When a Basic Line
Module is used as the infeed, the matching line reactor must be
installed. A line filter can be installed optionally in order to restrict
conducted interference to Class C2 limits (EN 61800-3).

Basic Line
Module

Switch disconnector
and fuses or
circuit-breaker

Line filter Line
reactor

ﬁgﬁﬁ—l NN iy
Line =

tact Motor | =
contactor Module

G_D211_EN_00032a

Smart Line Modules

Smart Line Modules can supply energy and return regenerative
energy to the supply system. A Braking Module and braking
resistor are required only if the drives need to be decelerated in
a controlled manner after a power failure (when energy cannot
be recovered to the supply). When a Smart Line Module is used
as the infeed, the matching line reactor must be installed. A line
filter can be installed optionally in order to restrict conducted
interference to Class C2 limits (EN 61800-3).

Switch Line Line Smart Line
disconnector filter reactor Module
and fuses

JEI}—!IM_Dg
=

Line =
contactor Motor
Module -

G_D211_EN_00033
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. Overview (continued)

Active Line Modules

Active Line Modules can supply energy and return regenerative
energy to the supply system. A Braking Module and braking
resistor are required only if the drives need to be decelerated in
a controlled manner after a power failure (when energy cannot
be recovered to the supply). In contrast to Basic Line Modules
and Smart Line Modules, however, Active Line Modules gener-
ate a regulated DC voltage which remains constant despite fluc-
tuations in the line voltage. In this case, the line voltage must
remain within the permissible tolerance range. Active Line Mod-
ules draw a virtually sinusoidal current from the supply which lim-
its any harmful harmonics.

In order to operate an Active Line Module, it is absolutely essen-
tial to use the Active Interface Module for the appropriate rating.
A line filter can be installed optionally in order to restrict con-
ducted interference to Class C2 limits (EN 61800-3).

Switch disconnector Active Interface Active Line

and fuses or Module Module
circuit-breaker
—w—i =1 - J@
{ =
Motor
Module -

G_D211_EN_00035a

Please refer to chapter System description — Dimensioning for
more information about designing a drive system with
SINAMICS S120.

Power Modules, Motor Modules and Line Modules are available
in booksize, booksize compact, blocksize and chassis format:
e Power Modules in blocksize and chassis format

¢ Motor Modules and Line Modules in booksize, booksize
compact and chassis format.

Type of cooling
Depending on the frame size, there are several cooling options:

P

i 1 |
internal
air cooling

external
air cooling

cold-plate liquid
cooling cooling

G_D211_EN_00044a

Internal air cooling

In this standard solution, the power loss from the electronics and
power units of the drive components is removed by natural cool-
ing or by a forced-ventilation system and routed to the interior of
the control cabinet.

External air cooling

External air cooling uses the "through-hole" method. The compo-
nents' power unit heat sinks pass through the mounting surface
in the control cabinet and can thus release the heat losses of the
power circuit to a separate external cooling circuit. The only heat
loss that remains in the cabinet is that emitted by the electronics.
Degree of protection IP54 can be achieved at this 'mechanical
interface" — the external heat sink. The heat sink, with its cooling
fins and the fan unit (part of the scope of supply), protrudes
through the back into a separate ventilation duct, which can also
open outwards.

Cold plate cooling

Units designed with cold plate cooling can pass the power unit
heat losses to an external heat sink via a thermal interface on the
unit's rear panel. This external heat sink is water-cooled, for
example.

Liquid cooling

On liquid-cooled units, the power semiconductors are mounted
on a heat sink through which the cooling medium flows. Most of
the heat produced by the unit is absorbed by the cooling
medium and can be dissipated outside the control cabinet.
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. Overview (continued)

Customized applications

The devices can be purchased in the different formats as a
complete system solution. The user profits from the know-how of
the drive specialists and no longer has to consider the thermal
design of the application. Especially in applications with devices
that use cold plate cooling, external air cooling and liquid-
cooled devices in chassis format, the user obtains a technically
reliable solution and saves time on engineering. The system
solution ranges, for example, from a drive line-up in booksize
format with cold plate cooling completely installed on a common
cooling plate through to complete control cabinets with a cooling
system and temperature/condensation control.

Further information on request.
Energy efficiency

The SINAMICS S120 drive system saves energy by recovering
energy from the axes and using it within the DC link group of a
multi-axis configuration and by feeding it back into the supply
system. Even at full infeed capacity, no unnecessary heat is
generated in the control cabinet.

Because the Active Line Modules prevent capacitive and induc-
tive reactive currents, SINAMICS S120 also ensures that no un-
necessary power losses occur in the power supply and that no
current harmonics occur. This not only prevents detrimental
effects on other loads, but it also reduces the heat generated in
the control cabinet.

System components

System components are divided into the following categories:
e DC link components
e.g. Braking Modules and braking resistors
* Power components on the output side
e.g. motor reactors
* Supplementary system components
e.g. Terminal Modules, Operator Panels and Communication
Boards
e Encoder system interface
for connecting various types of encoders to SINAMICS S120
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. Overview (continued)

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 book-
size format offers the full range of cooling options: Internal air
cooling, external air cooling, cold plate cooling and liquid cool-
ing in some cases.

Bl
EVTEYFRG R

Booksize compact format

Derived from the booksize format we developed the booksize
compact format for machines with particularly high requirements
for the compactness of their drives. The booksize compact for-
mat combines all benefits of the booksize format and provides
the same performance with an even smaller overall height and
an extended overload capability. The booksize compact format
is thus particularly suitable for integration into machines with
high dynamic requirements and confined installation conditions.

The booksize compact format has the same design for the cool-

ing methods of internal air cooling and cold plate cooling.

Blocksize format

Blocksize format units are optimized for single-axis applications
and are supplied only as Power Modules.

The CU310-2 Control Unit can be snapped onto them directly.
The units are cooled by internal air cooling or liquid cooling.

Chassis format

Higher-output units (approximately 100 kW and above) are con-
structed in chassis format. These are available as Line Modules,
Power Modules and Motor Modules. Chassis format units are
cooled by an internal air cooling circuit as standard. For special
applications, e.g. for extrusion or marine applications, liquid-
cooled devices can be ordered. The CU310-2 Control Unit can
be integrated in the Power Modules.
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. Overview (continued)

Cabinet Module format

Apart from the built-in converter units described in this catalog,
SINAMICS S120 Cabinet Modules represent a cabinet-mounted
system that is specially designed for use in plant construction
and can be combined with drive cabinet series with a total
output of up to 4500 kW (6000 HP).

The modular system is ideally suited to multi-motor drives with a
central supply infeed and a common DC busbar, of the type
typically used in, for example, paper-making machines, roller
mills, test stands, or hoisting gear. The modular concept allows

all components to be combined to meet requirements in a
closed cabinet system.

For the Cabinet Modules, apart from Motor Modules, the three
Basic Line Module, Smart Line Module and Active Line Module
infeeds are available as well as special Braking Modules and
Auxiliary Modules. The system is available with the degrees of
protection IP20, IP21, IP23, IP43 and IP54. Communication
between the Power Modules and the central Control Unit takes
place via DRIVE-CLIQ.
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Example of a drive line-up with SINAMICS S120 Cabinet Modules for a multi-motor drive

The power range can be extended as required by means of a
parallel connection of up to 4 individual modules.

Further information is available on request.
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. Technical specifications

Unless specified otherwise, the following technical specifica-
tions are valid for all the following components of the
SINAMICS S120 drive system.

Electronics power supply 24V DC, -15 %/+20 %

Vibratory load
e Transport ') acc. to EN 60721-3-2

- All units and components Class 2M3
except for chassis format
- Chassis format units Class 2M2

e Operation
Test values acc. to EN 60068-2-6 Test Fc
10 ... 58 Hz: Constant deflection
0.075 mm (0.0030 in)
58 ... 150 Hz: Constant
acceleration = 9.81 m/s? (1 x g)

Shock stressing
® Transport D acc. to EN 60721-3-2

- All units and components Class 2M3
except for chassis format
- Chassis format units Class 2M2

e Operation
Test values acc. to EN 60068-2-27 Test Ea

- Booksize and blocksize formats 147 m/s2 (15%x g)/11 ms
FSA to FSC

- Blocksize format FSD to FSF
- Chassis format

49 m/s? (5 x g)/30 ms
98 m/s? (10 x g)/20 ms

Ambient conditions

® Protection class acc. to
EN 61800-5-1

* Touch protection

Class | (with protective conductor
system) and Class Ill (PELV)

DIN VDE 0106 Part 100 and

BGV A 3 when used properly
Internal/external air cooling,
power units with forced air cooling
by means of built-in fan

* Type of cooling

Permissible ambient/

coolant temperature (air)

during operation

® For line-side components,
Power Modules, Line Modules
and Motor Modules

0...40°C (32 ... 104 °F)

without derating,

>40...55°C (104 ... 131 °F),

see derating characteristics

¢ For Control Units, supplementary 0 ... 55°C (32 ... 131 °F)
system components, DC link up to 2000 m (6562 ft)
components, and Sensor Modules above sea level

Climatic ambient conditions

¢ Storage " acc. to EN 60721-3-1 Class 1K4

Temperature

-25 ... +70°C (-77 ... +158 °F)
® Transport D acc. to EN 60721-3-2 Class 2K4

Temperature

-40 ... +70 °C (-104 ... +158 °F)
Max. air humidity

95 % at 40 °C (104 °F)

Class 3K3

Temperature
0..55°C(32...131°F)
Condensation, splashwater, and
ice formation are not permitted
(EN 60204, Part 1)

® Operation acc. to EN 60721-3-3

Environmental class/
harmful chemical substances

e Storage ) acc. to EN 60721-3-1 Class 1C2
® Transport D acc. to EN 60721-3-2 Class 2C2
¢ Operation acc. to EN 60721-3-3  Class 3C2

Organic/biologi cal influences

¢ Storage D acc. to EN 60721-3-1 Class 1B1
e Transport " acc. to EN 60721-3-2 Class 2B1
e Operation acc. to EN 60721-3-3  Class 3B1

Degree of contamination 2
acc. to EN 61800-5-1

European standards

EN 954-1 Safety of machinery — safety-related parts of
control systems;

Part 1: General design principles

EN 61508-1 Functional safety of electrical/electronic/
programmable electronic safety-related systems

Part 1: General requirements

EN 50370-1 Electromagnetic compatibility (EMC) —
Product family standard for machine tools

Part 1: Radiated interference

EN 55011 Industrial, scientific and medical high-frequency
devices (ISM devices) — radio interference —

limit values and measuring techniques

EN 60204-1 Electrical equipment of machines

Part 1: General definitions

EN 61800-3 Variable-speed electric drives
Part 3: EMC product standard including specific

test methods

EN 61800-5-1 Adjustable-speed electrical power drive systems
Part 5: Safety requirements
Main section 1: Electrical and thermal

requirements
North American standards

uL508C Power Conversion Equipment

CSA C22.2 No. 14 Industrial Control Equipment

Approvals

cULus Testing by UL (Underwriters Laboratories,

www.ul.com) according to UL and CSA standards

. More information

For satisfactory and reliable operation of the drive system,
original components of the SINAMICS system and the original
Siemens accessories as described in this Catalog and the
Configuration Manuals, in the functional descriptions or user
manuals should be used.

The user must observe the configuring instructions.

Combinations that differ from the configuring instructions (also in
conjunction with non-Siemens products) require a special
agreement.

If no original components are used, for example, for repairs,
approvals such as UL, EN and Safety Integrated can become
invalid and thus the operation authorization for the machine with
the non-Siemens components installed becomes invalid.

All of the approvals, certificates, declarations of conformity,
test certificates, e.g. CE, UL, Safety Integrated etc. have been
performed with the associated system components as they are
described in the Catalogs and Configuration Manuals. The
certificates are only valid if the products are used with the
described system components, are installed according to the
Installation Guidelines and are used for their intended purpose.
In other cases, the vendor of these products is responsible for
arranging that new certificates are issued.

Please refer to chapter System description — Dimensioning for
more engineering guidance to design a drive system with
SINAMICS S120.

Note: The products described in this catalog may cause
high-frequency disturbances in a residential environment and
necessitate the implementation of interference-suppression
measures.
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. Overview

Innovative system architecture with a central Control Unit

Electronically coordinated single drives work together to per-
form your drive tasks. Higher-level controllers operate the drives
to achieve the required coordinated movement. This requires
cyclic data exchange between the controller and the drives. This
exchange usually took place via a field bus, which required a
great deal of time and effort for installation and configuration.
SINAMICS S120 takes a different approach: A central Control
Unit controls the drives for all connected axes and also estab-
lishes the technological links between the drives and/or axes.
Since all the required data is stored in the central Control Unit, it
does not need to be transferred. Inter-axis connections can be
established within a Control Unit and easily configured in the
STARTER commissioning tool using a mouse.

Simple technological tasks can be carried out automatically
by the SINAMICS S120 Control Unit

The CU310-2 DP or CU310-2 PN Control Unit are available for
single drives

The CU320-2 Control Unit is designed for multi-axis applications
Sophisticated Motion Control tasks can be implemented with
the support of the more powerful D410-2, D425-2, D435-2,
D445-2 and D455-2 Control Units of SIMOTION D (graded
according to performance)

Each of these Control Units is based on an object-oriented
SINAMICS S120 standard firmware which contains all of the
most popular control modes and can be scaled to meet even the
most advanced performance requirements.

The drive controls are supplied as ready-to-configure drive
objects:
¢ Infeed Control for line infeed,

e Vector Control for the broad scope of rugged asynchronous
(induction) motor applications

e Servo Control for permanent-field synchronous motors with
demanding dynamic requirements

e V/fcontrol modes for simple applications such as group drives
with SIEMOSYN motors

Drive objects

A drive object is a self-contained software function with its own
parameters and, if necessary, its own fault messages and
alarms.

Control Unit Drive objects
T R
On-board | Infeed I Drive | Drive I | Option I | Terminal I | Terminal I
I/O_ | control control | control | Boar(_i Modul_e Modul_e
evaluation | | | | | evaluation | | evaluation | | evaluation |
{} |___J |___J |__<>_J L | I
—— [ [}
Option
Board
Line Motor Motor Terminal Terminal g
Module Module Module Module Module &
I
g
§
C LT T T T 7 C T T T 17 (D‘
@ @

Extended technology with SIMOTION

SIMOTION D Control Units support the coordinated Motion
Control of multiple drives. Technology objects are implemented
in addition to drive objects on these Control Units. These are
grouped to form technology packages and make available
extended Motion Control functions (e.g. synchronous operation,
cam disk, path interpolation and others) or technological func-
tions (e.g. a cam controller, a temperature or pressure control).
The IEC 61131-3-compliant PLC integrated in SIMOTION D
Control Units means that they are not just capable of controlling
sequences of motions, but the entire machine including

HMI and I/Os.

D in transport packaging.

Comprehensive package of open-loop and closed-loop
control functions

A wide variety of standard functions such as setpoint input, data
set changeover, controller optimization and kinetic buffering
ensure a high degree of functional reliability and excellent
flexibility of application.
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. Overview (continued)

Overview of key open-loop and closed-loop control functions

Closed-loop control types

Open-loop control types

Main functions S120 for

Comment, note

S120 S120 booksize/chassis
Infeed ® Booksize ® Booksize/chassis * Mains identification The mains sensor is the VSM 10
Control - Current control with/without - Basic Mode « Controller optimization }{:odtr?gri"sigqﬁgﬁn'\g%igrlgat'
mains sensor. . Rectification only o Hermentes (e o sl i [ frequenéy
- Vpc control with/without - Smart Mode O AVGTTERS CSE
mains sensor Rectification and
o Chassis regenerative feedback
- Current control with
mains sensor
- Vpc control with
mains sensor
Vector * Asynchronous (induction) e Linear/parabolic characteristic ¢ Data set changeover Mixed operation with V/f control
Control motor » Fixed-frequency characteristic ® Extended setpoint input gggoer? ,'[ﬁ;otise'b\}%&ﬁt:g{ this
R l%rg;;efontrol with/without (textile) . « Motor identification et 1 Siores ey enes i
o * Independent voltage setpoint ¢ cyrrent/speed controller the "Vector control" drive object
- Speed control with/without input renysp
T optimization Position control can be selected
® Technology controller as a function module from both
® Torque motor « Basic positioner Servo and Vector mode.
- Torque control with encoder . Synchronous motors (1FK and
- Speed control with/without ) o 1FT) and linear motors can be
encoder O F'Y'”% restart with/without operated only in Servo mode.
® Asynchronous (induction) erlwcol er .
motor, torque motor * Kinetic buffering
- Position control with encoder * Synchronization
¢ Droop
* Brake control
Servo ® Asynchronous (induction) e |inear/parabolic characteristic e Data set changeover Mixed operation with V/f control
Control motor modes is possible; it is for this

- Torque control with encoder

- Speed control with/without
encoder

® Synchronous motor,
linear motor and torque motor

- Torque control with encoder

- Speed control with encoder
e All motor types

- Position control with encoder

e Fixed-frequency characteristic
(textile)

¢ Independent voltage setpoint
input

e Setpoint input

* Motor identification

* Damping application
¢ Technology controller
¢ Basic positioner

® Brake control

reason that the V/f control
modes are stored only once in
the "Vector control" drive object

Position control can be selected
as a function module from both
Servo and Vector mode.
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. Overview (continued)

BICO technology

Every drive object contains a large number of input and output
variables which can be freely and independently interconnected
using Binector Connector Technology (BICO). A binector is a
logic signal which can assume the value O or 1. A connector is a
numerical value, e.g. the actual speed or current setpoint.

Drive Control Chart (DCC)

DCC Drive Control Chart for SINAMICS S120 for simple, graphi-
cal configuration of control, logic and calculation functions at the
drive level.

It expands the possibilities for easy configuring of technology
functions for the SIMOTION Motion Control system as well as for
the SINAMICS S120 drive system.

The user-friendly DCC editor supports easy graphical configura-
tion and a clear presentation of control loop structures.

The associated block library contains a large choice of closed-
loop control, calculation and logic modules as well as more
complex open-loop and closed-loop control functions.

Drive Control Chart for SINAMICS S120 therefore provides a
convenient basis for resolving drive-level open-loop and closed-
loop control tasks directly in the converter.

Function module

The basic positioner EPos can be called on all SINAMICS S120
Control Units as an additionally activatable function module. The
basic positioner can be used to resolve basic Motion Control
tasks without additional external technological outlay from the
drive itself.

The Technology controller is designed as a PID controller. It is
suitable for implementing controls for regulating variables such
as fill level, temperature, tension, pressure, flow rate and dancer
position.

Integral safety functions (Safety Integrated)
The Control Units support comprehensive safety functions.

The integrated safety functions are the Safety Integrated Basic
Functions

e STO = Safe Torque Off
e SBC = Safe Brake Control
e SS1 = Safe Stop 1

and the Safety Integrated Extended Functions that require a
license

e SS2 = Safe Stop 2

SOS = Safe Operating Stop

SLS = Safely-Limited Speed

SSM = Safe Speed Monitor

SDI = Safe Direction

e SLP = Safely-Limited Position

(abbreviations in accordance with IEC 61800-5-2)

If the extended integrated safety functions are used, licenses,
supplementary system components such as TM54F terminal
modules, or suitable safety controls will be necessary.

For further information on the integrated safety functions

see chapter Safety Integrated.

CompactFlash card

The functions of the SINAMICS S120 drives are stored on a
CompactFlash card. This card contains the firmware and
parameter settings for all drives in the form of a project.

The CompactFlash card can also hold additional projects, which
means that the correct project can be accessed immediately
when series machines of different types are commissioned.
When the Control Unit has booted, the data on the
CompactFlash card are read and loaded to the RAM.

The firmware is organized in objects. Drive objects are used to
implement open-loop and closed-loop control functions for
Line Modules, Motor Modules, Power Modules and other system
components connected by DRIVE-CLIQ.

Diagnostics optimally supported by trace function

The time characteristics of input and output variables associated
with drive objects can be measured by the integrated trace
function and displayed using the STARTER commissioning tool.
The trace can record up to 4 signals simultaneously. A recording
can be triggered dependent on freely selectable boundary
conditions, e.g. the value of an input or output variable.
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EPos basic positioner

. Overview

Integrated functionality for absolute and relative positioning
of linear and rotary axes with motor encoders or machine
encoders.
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The EPos basic positioner in the SINAMICS S120 drive system
provides powerful and precise positioning functions. Due to its
flexibility and adaptability, the basic positioner can be used for a
wide range of positioning tasks.

The functions are easy to handle both during commissioning
and during operation, and the comprehensive monitoring
functions are outstanding.

In many applications, external position controls can thus be
dispensed with.

The EPos basic positioner is used to position linear and rotary
axes (modulo) in absolute/relative terms with rotary as well as
linear motor encoder or machine encoder (indirect or direct
measuring system).

EPos is a function module that can be activated in Servo Control
and in Vector Control.

User-friendly configuring and commissioning including control
panel (operation using PC) and diagnostics with the STARTER
commissioning tool.

In addition to extremely flexible positioning functions, EPos
offers a high degree of user-friendliness and reliability thanks to
integral monitoring and compensation functions.

Different operating modes and their functionality increase flexi-
bility and plant productivity, for example, by means of "on-the-fly
and bumpless correction of the Motion Control.

Preconfigured PROFIdrive positioning frames are available
which, when selected, automatically establish the internal
"connection" to the basic positioner.

Functionality of the EPos basic positioner

Lower-level closed-loop position control with the following

essential components

e Position actual value sensing (including the lower-level
measuring probe evaluation and reference mark search)

e Position controller (including limits, adaptation and pre-control
calculation)

e Monitoring functions (standstill, positioning and dynamic
following error monitoring, cam signals)

Mechanical system
® Backlash compensation
e Modulo offset

Limits
e Speed/acceleration/delay/jerk limitation

e Software limit switch (traversing range limitation by means of
position setpoint evaluation)

e Stop cams (traversing range limitation by means of hardware
limit switch evaluation)

Homing and alignment

e Set reference point (for an axis at standstill that has reached
its target position)

e Search for reference (separate mode including reversing cam
functionality, automatic reversal of direction, homing to "output
cam and encoder zero mark" or only "encoder zero mark" or
"external zero mark (BERO)")

e Flying referencing (seamless homing possible during "normal’
traversing with the aid of the measuring input evaluation; gen-
erally evaluation, e.g. of a BERO. Subordinate function for the
modes "jog", "direct setpoint specification/MDI" and "traversing
blocks").

¢ Absolute encoder alignment

Traversing blocks mode (64 traversing blocks)

® Positioning using traversing blocks that can be stored in the
drive unit including block change enable conditions and
specific tasks for an axis that was previously referenced

¢ Traversing block editor using STARTER

e A traversing block contains the following information:

- Job number and job (e.g. positioning, waiting, GOTO set
jump, setting of binary outputs, travel to fixed stop)

- Motion parameters (target position, velocity, override for
acceleration and deceleration)

- Mode (e.g.: hide block, continuation conditions such as
"Continue_with_stop", "Continue_flying" and
‘Continue_externally using high-speed probe inputs")

- Job parameters (e.g. wait time, block step conditions)

Direct setpoint input (MDI) mode

e Positioning (absolute, relative) and setting-up (endless
closed-loop position control) using direct setpoint inputs
(e.g. via the PLC using process data)

Itis always possible to influence the motion parameters during
traversing (on-the-fly setpoint acceptance) as well as for
on-the-fly change between the setup and positioning modes

The direct setpoint specification operating mode (MDI) can
also be used in the relative positioning or setup mode if the
axis is not homed. This means that on-the-fly synchronization
and re-homing can be carried out using "flying referencing".

Jog mode

e Closed-loop position-controlled traversing of the axis with the
"endless position controlled" or "jog incremental" modes,
which can be toggled between (traverse through a "step
width")
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. Overview

CU310-2 PN and CU310-2 DP Control Units

The CU310-2 Control Unit that is designed for the communication
and open-loop/closed-loop control functions of a SINAMICS S120
(AC/AC) is combined with the PM340 Power Module to create a

powerful single-axis drive. PROFINET (PN) and PROFIBUS (DP)

variants are available for fieldbus communication.

SINAMICS S120 drive system
Control Units

CU310-2 Control Unit for single-axis drives

The status of the CU310-2 Control Unit is indicated via multi-
color LEDs.

A BOP20 Basic Operator Panel can also be snapped directly
onto the CU310-2 Control Unit for diagnostic procedures.

As the firmware and parameter settings are stored on a plug-in
CompactFlash card, the Control Unit can be changed without
the need for software tools.

. Design

CU310-2 Control Units feature the following connections and
interfaces as standard:

e Fieldbus interface
- CU310-2 PN: 1 PROFINET interface with 2 ports
(RJ45 sockets) with PROFIdrive V4 profile
- CU310-2 DP: 1 PROFIBUS interface with
PROFIdrive V4 profile
¢ 1 DRIVE-CLIQ socket for communication with the DRIVE-CLIQ
motor or other DRIVE-CLIQ devices (e.g. Sensor Modules or
Terminal Modules)

® 1 encoder evaluation for evaluating the following encoder
signals
- Incremental encoder TTL/HTL
- SSI encoder without incremental signals

¢ 1 PE (protective earth) connection

e 1 connection for the electronics power supply via the 24 V DC
power supply connector

e 1 temperature sensor input (KTY84-130 or PTC)

e 3 parameterizable, fail-safe (can be used with firmware ver-
sion 4.5 and higher) digital inputs (isolated) or alternatively
6 parameterizable digital inputs (isolated).
The fail-safe digital inputs can be routed, i.e. they can be
routed via PROFIsafe to a higher-level controller.

¢ 5 parameterizable digital inputs (floating)

e 1 parameterizable, fail-safe (can be used with firmware
version 4.5 and higher) digital output (isolated) or alternatively
1 digital output (isolated)

e 8 parameterizable bidirectional digital inputs/outputs
(non-floating)

¢ 1 analog input, either + 10 V (resolution 12 bit + sign)
or £ 20 mA (11 bit + sign)

e 1 Ethernet interface (socket RJ45) for commissioning and
diagnostics

¢ 1 slot for the CompactFlash card on which firmware and
parameters are stored

¢ 1 PM-IF interface for communication with the Power Modules
in blocksize format

e 3test sockets and one reference ground for commissioning

support

1 interface for the BOP20 Basic Operator Panel

. Integration

The CU310-2 Control Unit drives Power Modules in blocksize
format via the PM-IF interface. DRIVE-CLiIQ motors or Sensor
Modules (SMC) can also be connected to the integrated
DRIVE-CLIQ socket to permit the operation of motors without a
DRIVE-CLIQ interface.

Parameters can be changed directly on the device with the
BOP20 Basic Operator Panel. The BOP20 Basic Operator Panel
can also be snapped onto the CU310-2 Control Unit during
operation to perform troubleshooting procedures.

The CU310-2 Control Unit and other connected components are
commissioned and diagnosed with the STARTER commission-
ing tool. The CU310-2 Control Unit requires a CompactFlash
card with firmware version V4.5 or higher.

A CU310-2 PN Control Unit communicates with the higher-level
control system using PROFINET IO and the PROFIdrive V4
profile.

The SINAMICS S120 drive system with the CU310-2 PN Control

Unit then assumes the function of a PROFINET 10 device and
can perform the following functions:

e PROFINET IO device
e 100 Mbit/s full duplex

e Supports real-time classes of PROFINET IO:
- RT (Real-Time)
- IRT (Isochronous Real-Time), minimum send cycle 500 us
e Connects to controls as PROFINET 10 devices using
PROFIdrive compliant with Specification V4

e Standard TCP/IP communication for engineering processes
using the STARTER commissioning tool

® Integrated 2-port switch with two RJ45 sockets based on the
ERTEC ASIC. The optimum topology (line, star, tree) can there-
fore be configured without additional external switches.

A 24V supply voltage must be connected to terminal X124 for
the digital outputs to be used. The CU310-2 Control Unit requires
a CompactFlash card with firmware V4.5 or higher.
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SINAMICS S120 drive system
Control Units

CU310-2 Control Unit for single-axis drives

. Integration
N
8) ext. M ext.
- o1 PROFIBUS | 2 -
24v| |m LEEUTEETT 2] 8 5 X100 X23 24 V2 M2
| e o e S
| R B R 2 |
X124 2 :
+ ' serial interface 8 § |
=24V alls ;
+ i = =
IgM T 3|5 |
-—M - = — — — — — — — — — w °
I [=]]3 |
ﬂg Y I |&||a& |
X120 l : | X121
0 —L sremp 1 | Do g e
g 2 | DI /o DAl 2] 7
_ ' -Temp 1) | —E: DI 2 i 3
24V1| s, joite I DI2 53 o3 a
LA — T -  — - 1
Curr. sourcing 24V1| 4 . 1 DI17+ —I}—Kj_ F-DI O | oy ]fz_‘ — i <_4 _
8 | cur. sinking > | [ = M2 5 3)
5,4 D7 =K o I AR
M 6 :
wit Y b1 16 b S 24V
1 | 4) pipos | 7
1N | DI 19+ F-DI 1 | 4 DIboS | <—8 ;
, — L | i
7y | Curr. sourcing M1 8 DI 19- L | | i S :
) Curr. sourcing 9_> "1 20 :@_2)0 ———— _|__M p -?
- — 4) DIDO 10 « 10 i
0.4 roize :@_ F-DI 2 : A s SR
4) DIDO 11 , 11 L
a1y bzt Tfgelpa | | D, e bt ©
) M1 |12 | M1 o M, § 2 . !
ext. I T
24V | : |
24v1| M1 X130 | | | X131 sy
A jprzet | 4 oiot2| y 1 (I
2 !D| - g Lk : 4) DIDO 13i 2l =
| mi L 3 Y
352 Fe==== : &= :
Ay | | ) D"DOMi L e
M| 53 | : 4) w015, &y 5 | 2l 6
- > ~ 1 0 4l .| t--mmmm———— 4 -9
2av1| 6 J 241 = F-DO 0 - _ M | P A
- I—-%} 7 5(-}Do 16+] Aot e T |y
n 8 ' DO 16- Ao L8t L =0V
=5 4 o I | I
W ! Control Unit i 5)
Memory card :E
8
Jo

1) Motor temperature sensor input must be shielded.
2) Inversion can be parameterized.
3) Jumper open, isolation for digital inputs (DI).
4) High-speed inputs must be shielded.

5) Analog input must be shielded.
6) Safety-related control with current sourcing and current sinking outputs.
7) Safety-related control with two current sourcing outputs.
8) In order to use the digital outputs, an external 24 V power supply must be connected to terminal X124.

Connection example of CU310-2 Control Unit
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SINAMICS S120 drive system

Control Units

CU310-2 Control Unit for single-axis drives

. Technical specifications

CU310-2 Control Unit
PROFINET: 6SL3040-1LA01-0AAOQ
PROFIBUS: 6SL.3040-1LA00-0AAQ

Current requirement, max.

At 24 V DC,
without taking account of digital outputs
and DRIVE-CLIQ supply

0.35 A for CU310-2 + 0.5 A
for PM340 Power Module

Conductor cross-section, max.

2.5 mm?

Fuse protection, max.

20 A

Digital inputs

* \/oltage

¢ Low level (an open digital input is
interpreted as "low")

* High level
e Current consumption at 24 V DC, typ.

¢ Delay time of
digital inputs ), approx.

-L—>H
-H->L

¢ Delay time of high-speed
digital inputs ", approx.
(high-speed digital inputs can be used
for position detection)

-L—>H
-H-L

e Conductor cross-section, max.

in accordance with

IEC 61131-2 Type 1

5 floating digital inputs

8 bidirectional non-floating
digital inputs/digital outputs
3 parameterizable, fail-safe
digital inputs (isolated) or
alternatively 6 parameteriz-
able digital inputs (isolated)

-3...+30V
-3...45V

15...30V
10 mA

50 us
100 ps

5us
50 us
1.5 mm?

CU310-2 Control Unit
PROFINET: 6SL3040-1LA01-0AAQ
PROFIBUS: 6SL.3040-1LA00-0AAQ

Encoder evaluation

¢ Input impedance
- TTL
- HTL, max.

e Encoder supply

® Encoder frequency, max.

¢ SS| baud rate

¢ Resolution absolute position SSI
e Cable length, max.

e Incremental encoder
TTL/HTL

e SS| encoder without
incremental signals

570 Q
16 mA

24V DC/0.35 A or
5V DC/0.35 A

300 kHz
100 ... 250 kBaud
30 bit

Digital outputs
(sustained short-circuit strength)

* \/oltage
e | oad current per digital output 2), max.
« Delay time 1, typ./max.
-L—>H
-H->L
e Conductor cross-section, max.

8 bidirectional non-floating
digital outputs/digital inputs

24V DC
500 mA

150 ps/400 ps
75 us/100 ps
1.5 mm?

CU310-2 PN Control Unit
Without CompactFlash card

- TTL encoder 100 m (328 ft)
(only bipolar signals
permitted) %)

- HTL encoder 100 m (328 ft) for
unipolar signals
300 m (984 ft) for
bipolar signals

- SSl encoder 100 m (328 ft)

Power loss <20W
PE connection M5 screw
Dimensions
* Width 73 mm (2.87 in)
* Height 191 mm (7.52 in)
® Depth 75 mm (2.95 in)
Weight, approx. 0.95 kg (2 Ib)
Approvals, according to cULus

. Selection and ordering data
Description Order No.

6SL3040-1LA01-0AA0

CU310-2 DP Control Unit
Without CompactFlash card

6SL3040-1LA00-0AA0

Analog input

* \oltage

e Current

¢ Max. range that can be resolved
e Common-mode range

® Resolution

1 analog input for current or
voltage input, switchable

10 ... +10V; R, > 100 Q
20 ... +20 mA; R; > 250 Q
11 +11V

+12V

13 bit (with respect to the
maximum range that can be
resolved)

" The specified delay times refer to the hardware. The actual reaction time
depends on the time slice in which the digital input or output is processed.

2)
connected to terminal X124.

Accessories

STARTER commissioning tool

6SL3072-0AA00-0AGO

Accessories for re-ordering

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

6SL3066-4CA00-0AAO

For information on connectors and cables, please refer to
Catalog IK Pl and the Siemens Industry Mall:

www.siemens.com/industrymall

In order to use the digital outputs, an external 24 V power supply must be

3 Signal cables twisted in pairs and shielded.
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SINAMICS S120 drive system
Control Units

CompactFlash card for CU310-2

. Overview . Selection and ordering data

Description Order No.

CompactFlash card for CU310-2 PN
and CU310-2 DP Control Units
without safety license

including Certificate of License 6SL3054-0E M00-1BAO

ASiEme
e

CompactFlash card for CU310-2 PN
and CU310-2 DP Control Units

LLL T T Mﬂllllll with safety license

including Certificate of License 6SL3054-0E M00-1BA0-Z
and with safety license FO1
Firmware V4.5 F

The CompactFlash card contains the firmware and parameter Firmware V4.6

settings. The CompactFlash card is plugged into the appropri-

Post-li i
ate slot on the CU310-2 Control Unit. ost-licensing

Safety Integrated Extended Functions 6SL3074-0AA10-0AA0
. - option including Certificate of License for
Design one axis for upgrading the license of a
CompactFlash card.

A CUB10-2 Control Unit can perform the communication, open-
loop and closed-loop control functions for one Power Module.
The performance expansion is not required in this case.

In addition to the firmware, the CompactFlash card also contains
licensing codes which are required to enable firmware options
(Safety Integrated Extended Functions in the current version).
The Safety Integrated Extended Functions must be ordered via
the order code FO1 in addition to the order number.

The firmware option can also be enabled on-site, for example,
if the Safety Integrated Extended Functions are to be enabled
retrospectively. You will need the serial number of the
CompactFlash card and the Order No. of the firmware option to
be enabled. With this information, you can purchase the associ-
ated license code from a license database and enable the firm-
ware option. The license code is only valid for the CompactFlash
card declared and cannot be transferred to other CompactFlash
cards.
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SINAMICS S120 drive system
Control Units

CU320-2 Control Unit

. Overview . Design
CU320-2 Control Units feature the following interfaces as
standard:

e 4 x DRIVE-CLIQ sockets for communication with other
DRIVE-CLIiQ devices, e.g. Motor Modules, Active Line
Modules, Sensor Modules, Terminal Modules

e CU320-2 PN: 1 PROFINET interface with 2 ports
(RJ45 sockets) with PROFIdrive V4 profile

e CU320-2 DP: 1 PROFIBUS interface with
PROFIdrive V4 profile

e 12 parameterizable digital inputs (floating)

e 8 parameterizable bidirectional digital inputs/digital outputs
(non-floating)

e 1 serial RS232 interface

¢ 1 interface for the BOP20 Basic Operator Panel

¢ 1 slot for the CompactFlash card on which firmware and
parameters are stored

e 1 slot for mounting an option module
(e.g. TB30 Terminal Board)

e 2 rotary coding switches for manually setting the
PROFIBUS address

e 1 Ethernet interface for commissioning and diagnostics

e 3 test sockets and one reference ground for commissioning
The communication, open-loop and closed-loop control func- support
tions for one or more Motor Modules and the Line Module are
executed in a CU320-2 Control Unit. The CU320-2 Control Unit
is designed for multi-axis operation.

¢ 1 connection for the electronics power supply via the
24V DC power supply connector

e 1 PE (protective earth) connection
e 1 ground connection

A shield connection for the signal cable shield on the option
module is located on the CU320-2 Control Unit.

The available option slot is used to expand the interfaces, for
example, to include additional terminals or for communication
purposes.

The status of the CU320-2 Control Unit is indicated via
multi-color LEDs.

As the firmware and parameter settings are stored on a plug-in
CompactFlash card, the Control Unit can be changed without
the need for software tools.

The CU320-2 Control Unit can be mounted on the side of the
Line Module in booksize format via brackets integrated in a
Line Module. The CU320-2 Control Unit can also be fixed to the
wall of the control cabinet using the integrated fixing lugs. As the
CU320-2 Control Unit is not as deep as the Line Modules,
suitable spacers are available to increase the depth of the
CU320-2 Control Unit to 270 mm (10.6 in).

. Integration

DRIVE-CLiIQ components, for example, Motor Modules and
CU320-2 DP Control Unit with BOP20 Basic Operator Panel Active Line Modules, can be connected to a CU320-2 Control

Unit. The number of modules depends on the performance

required, including duty type and additional functions.

The BOP20 Basic Operator Panel can also be snapped onto the
CU320-2 Control Unit during operation to perform troubleshoot-
ing procedures.

The CU320-2 Control Unit and other connected components are
commissioned and diagnosed with the STARTER commission-
ing tool.

The CU320-2 PN Control Unit requires a CompactFlash card
with firmware V4.4 or higher.
The CU320-2 DP Control Unit requires a CompactFlash card
with firmware V4.3 or higher.
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SINAMICS S120 drive system
Control Units

CU320-2 Control Unit

. Integration (continued)
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Connection example of a CU320-2 Control Unit
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SINAMICS S120 drive system

Control Units

CU320-2 Control Unit

. Technical specifications

CU320-2 Control Unit
PROFINET: 6SL3040-1MA01-0AAQ
PROFIBUS: 6SL.3040-1MAOQ0-0AAQ

Current requirement, max. 1.0A
At 24 V DC,
without taking account of digital outputs,
expansion option slot and
DRIVE-CLIQ supply
Conductor cross-section, max. 2.5 mm?
Fuse protection, max. 20 A
Digital inputs In accordance with
IEC 61131-2 type 1
12 floating digital inputs
8 bidirectional non-floating
digital inputs/digital outputs
¢ \/oltage -3...+30V

¢ Low level (an open digital input is
interpreted as "low")

* High level
e Current consumption at 24 V DC, typ.

¢ Delay time of
digital inputs )

-L—>H
-H->L
e Conductor cross-section, max.

, PPrOX.

-3...+5V

15...30V
9 mA

5us
50 us
1.5 mm?

Digital outputs
(sustained short-circuit strength)

8 bidirectional non-floating
digital outputs/digital inputs

* \oltage 24V DC
¢ Load current per digital output, max. 500 mA
e Delay time ), typ./max.
-L->H 150 ps/400 ps
-H-L 75 us/100 ps
® Conductor cross-section, max. 1.5 mm?
Power loss 24 W
PE connection M5 screw
Ground connection M5 screw
Dimensions
* Width 50 mm (1.97 in)
® Height 300 mm (11.8in)
® Depth 226 mm (8.90 in)
Weight, approx. 2.3kg (5 Ib)
Approvals, according to cULus

" The specified delay times refer to the hardware. The actual reaction time

depends on the time slice in which the digital input or output is processed.

. Selection and ordering data

Description
CU320-2 PN Control Unit
Without CompactFlash card

Order No.
6SL3040-1MA01-0AAO0

CU320-2 DP Control Unit
Without CompactFlash card

6SL3040-1MA00-0AAQ

Accessories

Spacers
(2 units)

For increasing the depth of the

CU320-2 Control Unit to 270 mm (10.6 in)
(if the integrated brackets are not used,
but the depth still has to be 270 mm
(10.6in))

6SL3064-1BBO0-0AA0

STARTER commissioning tool

6SL3072-0AA00-0AGO

Accessories for re-ordering

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

6SL3066-4CA00-0AA0

Siemens PM 21 - 2013 3/21



© Siemens AG 2013

SINAMICS S120 drive system
Control Units

CompactFlash card for CU320-2

. Overview . Selection and ordering data

ESiEMEn. @
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The CompactFlash card contains the firmware and parameter
settings. The CompactFlash card is plugged into the appropri-
ate slot on the CU320-2 Control Unit.

. Design

A CU320-2 Control Unit can perform the communication,
open-loop and closed-loop control functions for several Motor
Modules. The computing capacity requirement increases in pro-
portion to the number of connected Motor Modules and system
components and in relation to the dynamic response required.
The performance expansion is required for the CU320-2 Control
Unit for 4 axes or more. The utilization of the CU320-2 Control
Unit can be calculated with the SIZER configuration tool.

In addition to the firmware, the CompactFlash card also contains
licensing codes which are required to enable firmware options
(the performance expansion and the Safety Integrated Extended
Functions in the current version). To order the Safety Integrated
Extended Functions (see chapter Safety Integrated), order
codes must be stated (F..) in addition to the Order No. for each
axis.

The firmware options can also be enabled on-site, for example,
if the performance expansions required are not known at the
time of placing the order or the Safety Integrated Extended
Functions must be enabled retrospectively. You will need the
serial number of the CompactFlash card and the Order No. of
the firmware option to be enabled. With this information, you can
purchase the associated license code from a license database
and enable the firmware option. The license code is only valid for
the CompactFlash card declared and cannot be transferred to
other CompactFlash cards.

Description

CompactFlash card
for CU320-2 Control Unit
without Safety license

- Without performance expansion

- With performance expansion firmware
option

Order No.

6SL3054-0E m00-1BAO
6SL3054-0E m01-1BA0

CompactFlash card
for CU320-2 Control Unit
with Safety license

e For 1 axis
- Without performance expansion

- With performance expansion firmware
option

e For 2 axes

- Without performance expansion

- With performance expansion firmware
option

e For 3 axes

- Without performance expansion

- With performance expansion firmware
option

e For 4 axes

- With performance expansion firmware
option

e For 5 axes

- With performance expansion firmware
option

® For 6 axes

- With performance expansion firmware
option

Firmware V4.5
Firmware V4.6

6SL3054-0E M00-1BAO-Z
FO1

6SL3054-0E M01-1BAO-Z
FO1

6SL3054-0E M00-1BAO-Z
F02

6SL3054-0E m01-1BAO-Z
F02

6SL3054-0E M00-1BA0-Z
FO3

6SL3054-0E M01-1BA0-Z
FO3

6SL3054-0E M01-1BAO-Z
FO4

6SL3054-0E m01-1BAO-Z
FO5

6SL3054-0E m01-1BAO-Z
F06

F

Post-licensing

* Performance expansion option
including Certificate of License for
upgrading the license of a
CompactFlash card

e Safety Integrated Extended Functions
option including Certificate of License
for one axis for upgrading the license of
a CompactFlash card. This option must
be ordered once for each axis,
max. 6x for one CompactFlash card

6SL3074-0A A01-0AA0

6SL3074-0A A10-0AA0
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SINAMICS S120 drive system
Engineering software

STARTER commissioning tool

. o - In addition, the following functions are available for optimization
verview purposes:
e &1 e Self-optimization of the controller settings
o e e (depending on drive unit)
Thass o e Trace

(depending on the drive unit, this is not supported for
- MICROMASTER 4
et T - SINAMICS G110
l - SINAMICS G120 < firmware V4.4
- SINAMICS G110D
iy : - SINAMICS G120D)

L B Rasod bl
Ei— _i'l Diagnostics functions provide information about:
e Control/status words
e Parameter status
e Conditions of use
e Communication states

Performance features

'r_:m.mr bl P8 e User-friendly: Only a s_maII number_ of_settings need to be
= T — made for successful first commissioning: The motor starts to
The user-friendly STARTER commissioning tool can be used for rotate
e Commissioning e Solution-oriented dialog-based user guidance simplifies

commissioning

e Self-optimization functions reduce manual effort for
optimization.

e Optimizing and

e Diagnostics

This software can be operated either as a standalone PC appli-
cation, integrated in SIMATIC STEP 7 with TIA compatibility via

Drive ES Basic, or it can be integrated into the SCOUT engineer-  The following minimum requirements must be complied with:
ing system (for SIMOTION). The basic functions and handling e Hardware

Minimum system requirements

are the same in both cases. - PG or PC with Pentium Il min. 1 GHz
In addition to the SINAMICS drives, the STARTER also supports (recommended > 1 GHz)
MICROMASTER 4 devices. - Work memory 1 GB (2 GB recommended)

. ' . - - Screen resolution 1024 x 768 pixels, 16-bit color depth
The project wizards can be used to create the drives within the - Free hard disk memory: min. 3 GB
structure of the project tree.

e Software

Beginners are supported by solution-based dialog guidance, - Microsoft Internet Explorer V6.0 or higher
whereby a standard graphics-based display maximizes clarity - 32-bit operating systems:
when setting the drive parameters. Microsoft Windows Server 2003 SP2

Microsoft Windows Server 2008

Microsoft Windows XP Professional SP3
Microsoft Windows 7 Professional incl. SP1
Microsoft Windows 7 Ultimate incl. SP1
Microsoft Windows 7 Enterprise incl. SP1

First commissioning is guided by a wizard which makes all the
basic settings in the drive. Therefore, getting a motor up and run-
ning is merely a question of setting a few of the drive parameters
as part of the drive configuration process.

The individual settings required are made using graphics-based (standard installation)
parameterization screens, which also precisely visualize the - 64-bit operating systems:
principle of operation of the drive. Microsoft Windows 7 Professional SP1
£ | f individual setti that b de include: Microsoft Windows 7 Ultimate SP1

xampies ofindividual setlings that can be made inciude: Microsoft Windows 7 Enterprise SP1 (standard installation)
* How terminals are used Microsoft Windows Server 2008 R2
e Bus interface
* Setpoint channel (e.g. fixed setpoints) Il sclection and ordering data
¢ Closed-loop speed control (e.g., ramp-function generator, Order No.

limits) _ STARTER commissioning tool 6SL3072-0AA00-0AGO

e BICO interconnections for SINAMICS and MICROMASTER
® Diagnostics English/French/German

) . Italian/Spanish
For experts, the expert list can be used to specifically and

quickly access individual parameters at any time. An individual
compilation of frequently used parameters can be saved in
dedicated user lists and watch tables.
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STARTER commissioning tool

. Accessories . More information
Connection Updates for the STARTER commissioning tool are also available
) ) ) ) on the Internet at
Depending on the version of the Control Unit, the Control Unit www.siemens.com/starter/downloads

(CU) of the drive unit can communicate with the programming
device (PG) or PC via a serial interface, PROFIBUS, or
Ethernet/PROFINET. The following accessories are available for
the particular drive system as listed in the following table.

. Selection and ordering data

Order No.
¢ RS232 SIMATIC S7 connecting 6ES7901-1BF00-0XA0
cable
Null modem cable,
6m (19.7 ft)

¢ PROFIBUS PROFIBUS communication 6GK1551-2AA00
module CP 5512

PCMCIA type 2 card +
adapter with 9-pin SUB-D
socket, for Windows 2000/XP
Professional and PCMCIA 32

PROFIBUS communication 6ES7901-4BD00-0XA0
module CP 5711

USB adapter for connecting a
PG or notebook to PROFIBUS
or MPI

USB cable (2 m (6.56 ft))
included in scope of supply

SIMATIC DP plug-in cable 6ES7901-4BD00-0XA0

12 Mbaud, for

PG connector,
pre-assembled with 2 x 9-pin
SUB-D connector,

3m (9.84 ft)

e PROFINET/ Standard CAT5 Ethernet -
Ethernet cable or PROFINET cable
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. Overview

Drive Control Chart (DCC) expands the scope of device func-
tions by means of freely available closed-loop control, calcula-
tion and logic modules and offers a means by which technolog-
ical functions can be graphically configured in the

SINAMICS S120 drive system. DCC is installed as a supplemen-
tary application to the STARTER commissioning tool.
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Drive Control Chart expands the facility for the simplest possible
configuring of technological functions, both for the SIMOTION
Motion Control System as well as for the SINAMICS S120 drive
system. For users, this opens up a new dimension regarding the
adaptability of the systems mentioned to the specific functions
of their machines. DCC has no restrictions with regard to the
number of usable functions; this is only limited by the perfor-
mance capability of the target platform.

N T PR T | et S —

The user-friendly DCC Editor enables easy graphics-based
configuration, allows control loop structures to be clearly repre-
sented and provides a high degree of reusability of diagrams
that have already been created.

The open-loop and closed-loop control functions are defined by
using multi-instance-capable blocks (Drive Control Blocks
(DCBs)) from a pre-defined library (DCB library) that are
selected and graphically linked with one another by dragging
and dropping. Test and diagnostic functions allow the program
behavior to be verified and, in the case of a fault, the cause
identified.

The block library encompasses a large selection of closed-loop,
arithmetic and logic blocks, as well as comprehensive open-
loop and closed-loop control functions.

SINAMICS S120 drive system
Engineering software

Drive Control Chart (DCC)

For logically combining, evaluating and acquiring binary
signals, all commonly used logic functions are available for
selection (AND, XOR, on/off delay, RS flipflop, counter, etc.).

A wide range of arithmetic functions, such as absolute value
generation, dividers and minimum/maximum evaluation are
available to monitor and evaluate numerical quantities. In
addition to the closed-loop drive control, axial winder functions,
closed-loop PI controllers, ramp-function generators or wobble
generators can be configured simply and easily.

Closed-loop control structures can be programmed with almost
no restrictions in conjunction with the SIMOTION Motion Control
System. These can then be combined with other program
sections to form an overall program.

Drive Control Chart for SINAMICS S120 also provides a conve-
nient basis for resolving drive-level open-loop and closed-loop
control tasks directly in the converter. This further extends the
possibility of adapting SINAMICS to the particular application.
Local data processing in the drive supports the implementation
of modular machine concepts and results in an increase in the
overall machine performance.

Minimum hardware and software requirements

See the SCOUT or STARTER engineering software, since DCC is
installed in addition to this.

4 - -
. Selection and ordering data

DCC comprises the graphical configuring tool (DCC Editor) and
the block library (DCB Library).

DCC is installed in addition to the SCOUT or STARTER engineer-
ing software.

The necessary engineering license for each PC (floating) for
DCC is acquired at the same time the order is placed; additional
runtime licenses are not required.

DCC can be ordered in two versions: as version for SIMOTION
and SINAMICS applications, or as version for SINAMICS
applications only.

Existing licenses for DCC version V2.1 can also be used for
DCC v2.2 SP1.

An upgrade variant for the engineering license can be selected
for existing DCC V2.0 versions.

Order No.

DCC SIMOTION/SINAMICS V2.2 SP1
for SCOUT/STARTER V4.3 SP1
Graphical configuration with Drive
Control Chart
DCC editor + DCB libraries for use on
SIMOTION and SINAMICS S120
* Single engineering license,

with data carrier

e Upgrade engineering license,
with data carrier

DCC SINAMICS V2.2 SP1
for STARTER V4.3 SP1

Graphical configuration with
Drive Control Chart
DCC editor + DCB library for use on
SINAMICS S120
¢ Single engineering license,
with data carrier

* Upgrade engineering license,
with data carrier

6AU1810-1JA22-1XA0

6AU1810-1JA22-1XEQ

6AU1810-1HA22-1XA0

6AU1810-1HA22-1XEO

More information

Updates for the STARTER commissioning tool are also available
on the Internet at
www.siemens.com/starter
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Drive ES engineering software

. Overview
SIMATIC Programs Configuration / Commissioning
Drive ES PCS 7 Drive ES Basic

Drive ES SIMATIC

1
G_D211_EN_00275

Drive ES is the engineering system used to integrate Siemens
drive technology into the SIMATIC automation world easily,
efficiently and cost-effectively in terms of communication,
configuration and data management.

It is based on the operator interface of the STEP 7 Manager, the
essential element when it comes to engineering.

Various software packages are available for selection:
e Drive ES Basic

e Drive ES SIMATIC

e Drive ESPCS 7

. Application

Drive ES Basic

Drive ES Basic is for first-time users of the world of Totally Inte-
grated Automation and the basic software for setting the param-
eters of all drives online and offline in this environment. Drive ES
Basic enables both the automation system and the drives to be
handled using the SIMATIC Manager user interface. Drive ES
Basic is the starting point for common data archiving for com-
plete projects and for extending the use of the SIMATIC routing
and teleservice to drives. Drive ES Basic provides the configura-
tion tools for the new Motion Control functions, slave-to-slave
communication, equidistance mode and isochronous mode with
PROFIBUS DP and ensures that drives with PROFINET |O are
simply integrated into the SIMATIC environment.

Drive ES SIMATIC

Drive ES SIMATIC is used for simple parameterization of STEP 7
communication instead of time-consuming programming. It
requires STEP 7 to be installed.

It features a SIMATIC function block library; this means that the
PROFIBUS and/or PROFINET IO interface can be simply and
reliably programmed in the SIMATIC CPU for the drives.

There is no need for separate, time-consuming programming of
the data exchange between the SIMATIC CPU and the drive.
All Drive ES users need to remember is:

Copy — Modify — Load — finished.

Customized, fully developed function blocks are copied from the

library into your project.

Frequently used functions are fully preprogrammed:

e Read out complete diagnostics buffer automatically from
the drive

e Download complete parameter set automatically from the
SIMATIC CPU to the drive, e.g. when a device has to be
replaced

e Automatically download partial parameter sets (e.g. for recipe
or product change) from the SIMATIC CPU to the drive

® Upload the complete parameter assignment or partial
parameter sets from the drive to the SIMATIC CPU, i.e. update.

Detailed contents of the Drive ES SIMATIC package

e "PROFIBUS DP" communications software  for
SIMATIC S7-300 with CPUs with integrated DP interface
(function block libraries DRVDPS7, POSMO), SIMATIC S7-400
with CPUs with integrated DP interface or with CP 443-5
(DRVDPS7, POSMO function block libraries) and
SIMATIC S7-300 with CP 342-5 (DRVDPS7C function block
library)

e "USS protocol" communications software for
SIMATIC S7-300 with integral PtP interfaces or with
CP 340/341 and SIMATIC S7-400 with CP 441
(DRVUSSS? function block library)

e STEP 7 slave object manager for easy configuration of
drives as well as for non-cyclic PROFIBUS DP communication
with the drives

e STEP 7 device object manager for easy configuration of
drives with PROFINET 1O interfaces (V5.4 and higher)

e SETUP program for installing the software in the STEP 7
environment

¢ "PROFINET IO" communications software  for
SIMATIC S7-300 with CPUs with integrated PN interface,
SIMATIC S7-400 with CPUs with integrated PN interface or
with CP (DRVDPS7 block library, respectively). PROFINET IO
and PROFIBUS DP use the same blocks from the DRVDPS7
library, i.e. the blocks are able to serve both buses with a
common block (only for V5.4 and higher)

Drive ES PCS 7

Drive ES PCS 7 links the drives with a PROFIBUS DP interface
into the SIMATIC PCS 7 process control system, and it requires
that SIMATIC PCS 7, V6.1 and higher has first been installed.
Drive ES PCS 7 provides a function block library with function
blocks for the drives and the corresponding faceplates for the
operator station which enables the drives to be operated from
the PCS 7 process control system. From version V6.1 and
higher, drives will also be able to be represented in the PCS 7
Maintenance Station.

Detailed contents of the Drive ES PCS 7 package

® Block library for SIMATIC PCS 7 Faceplates and control
blocks for SIMOVERT MASTERDRIVES VC and MC, as well as
MICROMASTER/MIDIMASTER of the third and fourth
generation and SIMOREG DC MASTER and SINAMICS

e STEP 7 slave object manager for easy configuration of drives
as well as for non-cyclic PROFIBUS DP communication with
the drives

e SETUP program for installing the software in the PCS 7
environment
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Drive ES engineering software

Description Order No.

Drive ES PCS 7 V8.0 SPx

Function block library for PCS 7

for the integration of drives

in the classic style (like the predecessor)
Requirement: PCS 7 V8.0 and higher
Supplied as: CD-ROM

Languages: Ger, Eng, Fr, It, Sp

with electronic documentation

. Selection and ordering data

Description Order No.
Drive ES Basic V5.5 SPx )

Configuration software
for the integration of drives
into TIA (Totally Integrated Automation)

Requirement: STEP 7 from V5.3, SP3
and higher

Supplied as: DVD

Languages: Ger, Eng, Fr, It, Sp

with electronic documentation

® Single-user license incl. 6SW1700-8JD00-0AA0

1 runtime license
* Runtime license (without data carrier) 6SW1700-5JD00-1ACO
e Update service for single-user license  6SW1700-0JD00-0AB2
« Upgrade from V6.x to V8.0 SPx *) 6SW1700-8JD00-0AA4

6SW1700-5JA00-5AA0
6SW1700-5JA00-5AA1

e Floating license, 1 user

® Floating license (copy license),
60 users

e Update service for single-user license

e Update service for copy license,
60 users

« Upgrade from V5.x to V5.5 SPx )

6SW1700-0JA00-0AB2
6SW1700-0JA00-1AB2

6SW1700-5JA00-5AA4

Drive ES SIMATIC V5.5 SPx )

Function block library for SIMATIC
for the parameterization of
communication with the drives
Requirement: STEP 7 from V5.3, SP3
and higher

Supplied as: CD-ROM

Languages: Ger, Eng, Fr, It, Sp

with electronic documentation

e Single-user license incl. 1 runtime li-
cense

* Runtime license (without data carrier)

« Upgrade from V5.x to V5.5 SPx )

6SW1700-5JC00-5AA0

6SW1700-5JC00-1ACO
6SW1700-5JC00-5AA4

Drive ES PCS 7 V6.1 SPx )
Function block library for PCS 7

for the integration of drives
Requirement: PCS 7 V6.1 and higher
Supplied as: CD-ROM

Languages: Ger, Eng, Fr, It, Sp
with electronic documentation

e Single-user license incl. 1 runtime
license

* Runtime license (without data carrier)

e Update service for single-user license

6SW1700-6JD00-1AA0

6SW1700-5JD00-1ACO
6SW1700-0JD00-0AB2

Drive ES PCS 7 V7.0 SPx )

Function block library for PCS 7

for the integration of drives

Requirement: PCS 7 V7.0 and higher

Supplied as: CD-ROM

Languages: Ger, Eng, Fr, It, Sp

with electronic documentation

¢ Single-user license incl. 1 runtime
license

* Runtime license (without data carrier)

e Update service for single-user license

« Upgrade from V5.x to V7.0 SPx )

6SW1700-7JD00-0AA0

6SW1700-5JD00-1ACO
6SW1700-0JD00-0AB2
6SW1700-7JD00-0AA4

Drive ES PCS 7 V7.1 SPx )
Function block library for PCS 7
for the integration of drives
Requirement: PCS 7 V7.1 and higher
Supplied as: CD-ROM
Languages: Ger, Eng, Fr, It, Sp
with electronic documentation
® Single-user license incl.

1 runtime license
* Runtime license (without data carrier)
e Update service for single-user license
« Upgrade from V6.x to V7.1 SPx )

6SW1700-7JD00-1AA0

6SW1700-5JD00-1ACO
6SW1700-0JD00-0AB2
6SW1700-7JD00-1AA4

) Orders are automatically supplied with the latest Service Pack (SP).

Drive ES PCS 7 APL V8.0 SPx )

Function block library for PCS 7

for the integration of drives

in APL style

Requirement: PCS 7 V8.0 and higher
Supplied as: CD-ROM

Languages: Ger, Eng, Fr, It, Sp

with electronic documentation

e Single-user license incl.
1 runtime license

* Runtime license (without data carrier)
* Update service for single-user license

6SW1700-8JD01-0AA0

6SW1700-5JD00-1ACO
6SW1700-0JD00-0AB2

. More information

More information is available on the Internet at:

www.siemens.com/drivesolutions
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Air-cooled Power Modules

in blocksize format

. Design

PM340 Power Modules in blocksize format, frame sizes FSA to FSF

The PM340 Power Modules in blocksize format feature the Power Modules without integrated line filter can be connected to
following connections and interfaces as standard: grounded TN/TT and non-grounded IT systems.
e Line connection Power Modules with integrated line filter are suitable only for

tion to TN 1 ith ded st int.
¢ PM-IF interface for connection of the PM340 Power Module connection fo systems wiih grounded star poin

and CU310-2/SIMOTION D410-2 Control Unit or The integrated Braking Unit (Braking Chopper) is rated with the
CUAS31/CUA32 Control Unit Adapter. The PM340 Power capability to continuously utilize the external braking resistor.
Module also supplies power to the CU310-2/SIMOTION The temperature of the external braking resistor must be

D410-2 Control Unit or CUA31/CUA32 Control Unit Adapter monitored to provide protection against thermal overloading.
by means of an integrated power supply

e Terminals DCP/R1 and R2 for connection of an external
braking resistor

* Motor connection made with screw-type terminals or screw
studs

e Control circuit for the Safe Brake Relay for controlling a
holding brake

e 2 PE (protective earth) connections

. Integration

PM340 Power Module in blocksize format PM340 Power Module in blocksize format
with CU310-2 DP Control Unit with CUA31 Control Unit Adapter
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Air-cooled Power Modules

in blocksize format

. Integration (continued)

The PM340 Power Modules in blocksize format communicate
with the CU310-2/SIMOTION D410-2 Control Unit or the
CUA31/CUA32 Control Unit Adapter via the PM-IF interface.

380V to 480 V3AC 200 Vto 240V 1AC
L1L2L3 PE L N PE

LR
tine reactor [| ||

N

Line reactor

L utt
VAL
TW1/L3

T

| | only with PM340
PM34O | I | with integrated

|

L

filter

PM-IF interface to
CU310-2 Control Unit/
D410-2 SIMOTION

or
CUA31/CUA32
Control Unit Adapter
; \ R2
4?_ — —
| |J_.| Braking resistor
_"]_ iDCP/R1
FFDC Microprocessor
| 'DCN
| I 1
I |
|
| :I
| | &
|
| | ,,,,, _lo
g
g
[

24V DC Safe
supply : Brake

for brake Relay

Connection example of PM340 Power Module in blocksize format
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Air-cooled Power Modules

in blocksize format

.Integration (continued)

Many system components for PM340 Power Modules are de-
signed as base components, i.e. the component is mounted on
the baseplate and the PM340 Power Module in front of them in a
space-saving construction. Up to two base components can be
mounted in front of one another

FSA  FSB FSC FSD FSE FSF

Line filter v = = = = =
Line reactor v v v v v O
Braking resistor v v (0] ) ) )
Motor reactor v v v O ) (@)

v = suitable as base-type

O = not suitable as base-type

— =not available (use Power Modules with integrated
line filter)

Power supply

Line
Power reactor

Module

G_D211_EN_00078a

Basic layout of a PM340 Power Module with line reactor as base compo-
nent

The line-side reactors are equipped with terminals on the line
side and with a pre-assembled cable on the Power Module side.
When installed, the mains terminals are at the top on frame sizes
FSA to FSC, and at the bottom on frame sizes FSD and FSE.

Line
Line reactor

Bewar filter
Module _—

G_D211_EN_00079a

Power supply

PM340 Power Module in frame size FSA with line reactor and line filter

If a line filter is installed in addition to the line reactor on frame
size FSA, the components must be arranged as shown in the
diagram above. In this case, the line connection is at the bottom.

Power

Li Motor
ine reactor
Power reactor

Module -

G_D211_EN_00080a

to the motor

PM340 Power Module in frame size FSA with line reactor and
motor reactor

Power Modules of frame size FSB and higher are available with
integrated line filters, alleviating the need for an external line filter
in this case.

Motor

Line reactor
Power filter
Module Line
reactor

/

G_D211_EN_00081a

Power supply
to the motor

PM340 Power Module in frame size FSA with line filter, line reactor and
motor reactor

For configurations involving more than two base-type system
components, e.g. line reactor + motor reactor + braking resistor,
individual components must be mounted to the side of the Power
Module. In this instance, the line and motor reactors must be
installed behind the Power Module and the braking resistor to
the side.
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Air-cooled Power Modules

in blocksize format

. Technical specifications

Air-cooled PM340 Power Module in blocksize format

6SL3210-1S...

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

200 ... 240 V 1 AC 10 % (in operation -15 % < 1 min) or
380 ... 480 V 3 AC 10 % (in operation -15 % < 1 min)

Line
® Power Modules without integrated line filter
® Power Modules with integrated line filter

Grounded TN/TT systems and non-grounded IT systems
TN systems with grounded star point

Line frequency 47 ... 63 Hz
Line power factor
at rated power
® Fundamental power factor (cos ¢4) > 0.96
o Total (4)
-200...240V 1 AC 0.45...0.7
-380...480V3AC 0.65 ... 0.95
Overvoltage category Class Ill

to EN 60664-1

Precharging frequency
of the DC link, max.

I1x every 30 s

DC link voltage, approx.

1.35 x line voltage

Output frequency
e Control type Servo
e Control type Vector
e Control type V/f

0..650Hz"
0..300Hz"
0..600Hz "

Electronics power supply

24V DC -15 %/+20 %

Radio interference suppression
e Standard
o With line filter

No radio interference suppression
Category C2 to EN 61800-3

Type of cooling

Forced air cooling by means of built-in fan

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0...40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 1000 m (3281 ft) above sea level without derating,
> 1000 ... 4000 m (3281 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus

Safety Integrated

Safety Integrity Level 2 (SIL 2) acc. to IEC 61508, Performance Level d
(PLd) acc. to ISO 13849-1 and Control Category 3 acc. to ISO 12849-1
or EN 954-1.

For further information, see chapter Safety Integrated.

) Note the correlation between max. output frequency, pulse frequency and current derating
For further information see chapter System description — Dimensioning.
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Air-cooled Power Modules

in blocksize format

. Technical specifications  (continued)

Line voltage Air-cooled PM340 Power Module in blocksize format
200...2490V 1 AC 6SL3210-1SB11-0... 6SL3210-1SB12-3... 6SL3210-1SB14-0...
Output current
® Rated current /4104 A 0.9 23 3.9
® Base-load current Iy A 0.8 2.0 3.4
e For S6 duty (40 %) Isg A 1.4 8.8 515
® Imax A 2.0 4.6 7.8
Type rating ") kW (HP) 0.12(0.2) 0.37 (0.5) 0.75 (0.75)
® Based on /iateq
Rated pulse frequency kHz 4 4 4
Power loss kW 0.06 0.075 0.11
Cooling air requirement m3/s (f3/s) 0.005 (0.02) 0.005 (0.02) 0.005 (0.02)
Sound pressure level Lz dB <45 <45 <45
(1 m)
24V DC power supply A 1.0 1.0 1.0
for the Control Unit
Rated input current 2 A 1.4/2.2 4/6 6.5/10
with/without line reactor
Resistance value Q > 180 > 180 > 180
of the external braking resistor
Cable length m (ft) 15 (49) 15 (49) 15 (49)
to braking resistor, max.
Line connection Screw-type terminals Screw-type terminals Screw-type terminals
e Conductor cross-section mm? 1.0...25 1.0...25 1.0...25
DC link connection, Screw-type terminals Screw-type terminals Screw-type terminals
connection for
braking resistor
DCP/R1, DCN, R2
® Conductor cross-section mm? 1.0...25 1.0...25 1.0...25
Motor connection Screw-type terminals Screw-type terminals Screw-type terminals
U2, v2, w2
® Conductor cross-section mm? 1.0...25 10...25 1.0...25
PE connection M4 screw M4 screw M4 screw
Motor cable length 3, max.
(without external options)
® Shielded m (ft) 50 (164) 50 (164) 50 (164)
¢ Unshielded m (ft) 75 (246) 75 (246) 75 (246)
Degree of protection IP20 IP20 IP20
Dimensions
* Width mm (in) 73 (2.87) 73 (2.87) 73(2.87)
® Height mm (in) 173 (6.81) 173 (6.81) 173 (6.81)
® Depth
- PM340 mm (in) 145 (5.71) 145 (5.71) 145 (5.71)
- PM340 with CU310-2/D410-2 mm (in) 234.6 (9.24) 234.6 (9.24) 234.6 (9.24)
- PM340 with CUA31/CUA32  mm (in) 175.3 (6.90) 175.3 (6.90) 175.3 (6.90)
Frame size FSA FSA FSA
Weight, approx. kg (Ib) 1.2(3) 1.3(3) 1.3(3)

) Nominal HP based on asynchronous (induction) motors and 460 V 3 AC. For specific sizing select drive based on motor nameplate current and overload.

2) The input current depends on the motor load and line impedance.
The input currents apply for rated power loading (based on /4¢q) for a line impedance corresponding to u, = 1 %.

3) Max. motor cable length 15 m (49 ft) (shielded) for PM340 Power Modules with integrated line filter to maintain the limit values of EN 61800-3 Category C2.
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Air-cooled Power Modules

in blocksize format

. Technical specifications

Line voltage

(continued)

Air-cooled PM340 Power Module in blocksize format

380...480V 3 AC 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1SE11-3UAO 1SE11-7UAO0 1SE12-2UA0 1SE13-1UAO0 1SE14-1UAO
Output current
* Rated current fateq A 1.3 1.7 22 3.1 4.1
® Base-load current Iy A 1.1 1.5 1.9 2.7 3.6
e For S6 duty (40 %) Isg A 1.3 2.0 25 85 4.5
® max A 2.6 3.4 4.4 6.2 8.2
Type rating ")
® Based on /4469 kW (HP) 0.37 (0.5) 0.55 (0.75) 0.75 (1) 1.1(1.5) 1.5(2)
® Based on Iy kW (HP) 0.37 (0.5) 0.55 (0.5) 0.75 (0.75) 1.1(1) 1.5(2)
Rated pulse frequency kHz 4 4 4 4 4
Power loss kW 0.10 0.10 0.10 0.11 0.1
Cooling air requirement m3/s (f3/s) 0.005 (0.02) 0.005 (0.02) 0.005 (0.02) 0.005 (0.02) 0.005 (0.02)
Sound pressure level  Lya dB <45 <45 <45 <45 <45
(1 m)
24V DC power supply A 1.0 1.0 1.0 1.0 1.0
for the Control Unit
Rated input current 2 A 1.31.7 1.7/2.2 2.2/2.6 3.1/3.9 4.1/4.8
with/without line reactor
Resistance value Q > 390 > 390 > 390 > 390 >390
of the external braking resistor
Cable length m (ft) 15 (49) 15 (49) 15 (49) 15 (49) 15 (49)
to braking resistor, max.
Line connection Screw-type Screw-type Screw-type Screw-type Screw-type
U1/L1, V1/L2, W1/L3 terminals terminals terminals terminals terminals
e Conductor cross-section mm? 1.0...25 10...25 10...25 10...25 10...25
DC link connection, Screw-type Screw-type Screw-type Screw-type Screw-type
connection for braking terminals terminals terminals terminals terminals
resistor
DCP/R1, DCN, R2
e Conductor cross-section mm? 10...25 10...25 10...25 10...25 10...25
Motor connection Screw-type Screw-type Screw-type Screw-type Screw-type
U2, v2, W2 terminals terminals terminals terminals terminals
e Conductor cross-section mm? 10...25 10...25 10...25 10...25 10...25
PE connection M4 screw M4 screw M4 screw M4 screw M4 screw
Motor cable length 3, max.
® Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164)
¢ Unshielded m (ft) 75 (246) 75 (246) 75 (246) 75 (246) 75 (246)
Degree of protection IP20 P20 IP20 P20 IP20
Dimensions
* Width mm (in) 73 (2.87) 73 (2.87) 73 (2.87) 73 (2.87) 73 (2.87)
® Height mm (in) 173 (6.81) 173 (6.81) 173 (6.81) 173 (6.81) 173 (6.81)
® Depth
- PM340 mm (in) 145 (5.71) 145 (5.71) 145 (5.71) 145 (5.71) 145 (5.71)
- PM340 with CU310-2/D410-2 mm (in) 234.6 (9.24) 234.6 (9.24) 234.6 (9.24) 234.6 (9.24) 234.6 (9.24)
- PM340 with CUA31/CUA32  mm (in) 175.3 (6.90) 175.3 (6.90) 175.3 (6.90) 175.3 (6.90) 175.3 (6.90)
Frame size FSA FSA FSA FSA FSA
Weight, approx. kg (Ib) 1.2(3) 1.2(3) 1.2 (3) 1.2(3) 1.2(3)

) Nominal HP based on asynchronous (induction) motors and 460 V 3 AC. For specific sizing select drive based on motor nameplate current and overload.

2)

The input current depends on the motor load and line impedance.

The input currents apply for rated power loading (based on /4¢q) for a line impedance corresponding to u, = 1 %.
3) Max. motor cable length 25 m (82 ft) (shielded) for PM340 Power Modules with integrated line filter to maintain the limit values of EN 61800-3 Category C2.
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. Technical specifications  (continued)

Line voltage Air-cooled PM340 Power Module in blocksize format
380...480V 3 AC 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1SE16-0... 1SE17-7... 1SE21-0... 1SE21-8... 1SE22-5... 1SE23-2...

Output current
* Rated current fateq A 59 7.7 10.2 18 25 32
® Base-load current Iy A 52 6.8 9.1 14 21 27
e For S6 duty (40 %) Isg A 6.4 8.3 10.8 19.6 27.8 37.1
® max A 11.8 15.4 20.4 26.4 38 52
Type rating ")
® Based on /4469 kW (HP) 2.2 (3) 3(5) 4 (5) 7.5(10) 11 (15) 15 (20)
® Based on Iy kW (HP) 2.2(3) 3(4) 4 (5) 5.5(10) 7.5(15) 11 (20)
Rated pulse frequency kHz 4 4 4 4 4 4
Power loss kW 0.14 0.16 0.18 0.24 0.30 0.40
Cooling air requirement m3/s (f3/s) 0.009 (0.3) 0.009 (0.3) 0.009 (0.3) 0.038 (1.3) 0.038 (1.3) 0.038 (1.3)
Sound pressure level  Lya dB <50 <50 <50 <60 <60 <60
(1 m)
24V DC power supply A 1.0 1.0 1.0 1.0 1.0 1.0
for the Control Unit
Rated input current 2) A 5.6/6.7 7.5/8.9 9.8/12.4 17.1/23.1 24.6/32.6 33/39
with/without line reactor
Resistance value Q > 160 > 160 > 160 > 56 > 56 > 56
of the external braking resistor
Cable length m (ft) 15 (49) 15 (49) 15 (49) 15 (49) 15 (49) 15 (49)
to braking resistor, max.
Line connection Screw-type Screw-type Screw-type Screw-type Screw-type Screw-type
U1/L1, V1/L2, W1/L3 terminals terminals terminals terminals terminals terminals
e Conductor cross-section mm? 10...6 10...6 10...6 25...10 25...10 25...10
DC link connection, Screw-type Screw-type Screw-type Screw-type Screw-type Screw-type
connection for terminals terminals terminals terminals terminals terminals
braking resistor
DCP/R1, DCN, R2
e Conductor cross-section mm? 10...6 10...6 10...6 25...10 25...10 25...10
Motor connection Screw-type Screw-type Screw-type Screw-type Screw-type Screw-type
U2, v2, W2 terminals terminals terminals terminals terminals terminals
e Conductor cross-section mm? 10...6 10...6 10...6 25...10 25...10 25...10
PE connection M5 screw M5 screw M5 screw M5 screw M5 screw M5 screw
Motor cable length 3, max.
® Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164)
e Unshielded m (ft) 75 (246) 75 (246) 75 (246) 75 (246) 75 (246) 75 (246)
Degree of protection IP20 IP20 P20 P20 IP20 P20
Dimensions
o Width mm (in) 153 (6.02) 153 (6.02) 153 (6.02) 188.4 (7.42) 188.4 (7.42) 188.4 (7.42)
® Height mm (in) 270 (10.63) 270 (10.63) 270 (10.63) 333.4(13.13) 333.4(13.13) 333.4(13.13)
® Depth

- PM340 mm (in) 165 (6.50) 165 (6.50) 165 (6.50) 185 (7.28) 185 (7.28) 185 (7.28)

- PM340 with CU310-2/D410-2 mm (in)  254.6 (10.02)  254.6 (10.02) 254.6 (10.02) 274.6 (10.81) 274.6 (10.81) 274.6 (10.81)
- PM340 with CUA31/CUA32 mm (in)  195.3(7.69)  195.3(7.69)  195.3(7.69) 215.3(8.48) 2153(8.48)  215.3(8.48)

Frame size FSB FSB FSB FSC FSC FSC

Weight, approx. kg (Ib) 4.0 (9) 4.0 (9) 4.0 (9) 6.5 (14) 6.5 (14) 6.5 (14)

) Nominal HP based on asynchronous (induction) motors and 460 V 3 AC. For specific sizing select drive based on motor nameplate current and overload.

2) The input current depends on the motor load and line impedance.
The input currents apply for rated power loading (based on /4¢q) for a line impedance corresponding to u, = 1 %.

3) Max. motor cable length 25 m (82 ft) (shielded) for PM340 Power Modules with integrated line filter to maintain the limit values of EN 61800-3 Category C2.
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. Technical specifications

Line voltage

(continued)

Air-cooled PM340 Power Module in blocksize format

380...480V 3 AC 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1SE23-8... 1SE24-5... 1SE26-0... 1SE27-5... 1SE31-0...

Output current

* Rated current fateq A 38 45 60 75 90

® Base-load current Iy A 33 40 48 65 80

e For S6 duty (40 %) Isg A 49 58 78 98 117

® Jnax A 64 76 90 124 150

Type rating ")

® Based on /4469 kW (HP) 18.5 (25) 22 (30) 30 (40) 37 (50) 45 (60)

® Based on Iy kW (HP) 15 (20) 18.5 (30) 22 (30) 30 (50) 37 (60)

Rated pulse frequency kHz 4 4 4 4 4

Power loss kW 0.38 0.51 0.69 0.99 1.21

Cooling air requirement m3/s (f3/s) 0.022 (0.8) 0.022 (0.8) 0.039 (1.4) 0.022 (0.8) 0.039 (1.4)

Sound pressure level  Lya dB <60 <60 <61 <60 62

(1 m)

24V DC power supply A 1.0 1.0 1.0 1.0 1.0

for the Control Unit

Rated input current 2) A 40/46 47/53 63/72 78/88 94/105

with/without line reactor

Resistance value Q > 27 >27 > 27 >15 >15

of the external braking resistor

Cable length m (ft) 15 (49) 15 (49) 15 (49) 15 (49) 15 (49)

to braking resistor, max.

Line connection M6 screw stud M6 screw stud M6 screw stud M6 screw stud M6 screw stud

U1/L1, vi/L2, W1/L3

e Conductor cross-section mm? 10... 35 10 ... 35 10... 35 10 ... 35 10...35

DC link connection, M6 screw stud M6 screw stud M6 screw stud M6 screw stud M6 screw stud

connection for

braking resistor

DCP/R1, DCN, R2

e Conductor cross-section mm? 10... 35 10... 35 10... 35 10... 35 10 ... 35

Motor connection M6 screw stud M6 screw stud M6 screw stud M6 screw stud M6 screw stud

Uz, v2, w2

e Conductor cross-section mm? 10... 35 10 ... 35 10... 35 10 ... 35 10 ... 35

PE connection M6 screw M6 screw M6 screw M6 screw M6 screw

Motor cable length 3, max.

® Shielded m (ft) 70 (230) 70 (230) 70 (230) 70 (230) 70 (230)

e Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)

Degree of protection IP20 P20 IP20 P20 IP20

Dimensions

o Width mm (in) 275 (10.83) 275 (10.83) 275 (10.83) 275 (10.83) 275 (10.83)

¢ Height PM340 mm (in) 418.3/511 418.3/511 418.3/511 498.3/633 498.3/633
without/with int. filter (16.5/20.1) (16.5/20.1) (16.5/20.1) (19.6/24.9) (19.6/24.9)

® Depth
- PM340 mm (in) 203.5 (8.01) 203.5(8.01) 203.5(8.01) 203.5(8.01) 203.5 (8.01)
- PM340 with CU310-2/D410-2 mm (in) 293.1 (11.5) 293.1(11.5) 293.1 (11.5) 293.1 (11.5) 293.1 (11.5)
- PM340 with CUA31/CUA32  mm (in) 233.8 (9.20) 233.8 (9.20) 233.8 (9.20) 233.8(9.20) 233.8 (9.20)

Frame size FSD FSD FSD FSE FSE

Weight, approx. kg (Ib) 15.9/19.3 (35/43)  15.9/19.3 (35/43)  15.9/19.3 (35/43)  19.8/27.1 (44/60)  19.8/27.1 (44/60)

PM340 without/with int. filter

) Nominal HP based on asynchronous (induction) motors and 460 V 3 AC. For specific sizing select drive based on motor nameplate current and overload.

2)

The input current depends on the motor load and line impedance.

The input currents apply for rated power loading (based on /4¢q) for a line impedance corresponding to u, = 1 %.
3) Max. motor cable length 25 m (82 ft) (shielded) for PM340 Power Modules with integrated line filter to maintain the limit values of EN 61800-3 Category C2.
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. Technical specifications  (continued)

Line voltage
380...480V 3 AC

Output current

Air-cooled PM340 Power Module in blocksize format

6SL3210-1SE31-1...

6SL.3210-1SE31-5...

6SL3210-1SE31-8...

® Rated current /4104 A 110 145 178
® Base-load current Iy A 95 115 155
e For S6 duty (40 %) Isg A 143 188 231
® Imax A 180 220 290
Type rating )
® Based on /iateq kW (HP) 55 (75) 75 (100) 90 (125)
® Based on Iy kW (HP) 45 (60) 55 (75) 75 (100)
Rated pulse frequency kHz 4 4 4
Power loss kW 1.42 1.93 2.31
Cooling air requirement m3/s (ft3/s) 0.094 (3.3) 0.094 (3.3) 0.117 (4.1)
Sound pressure level  Lpp dB <60 <60 65
(2 m)
24V DC power supply A 1.0 1.0 1.0
for the Control Unit
Rated input current 2 A 115/129 151/168 186/204
with/without line reactor
Resistance value Q >8.2 >8.2 >8.2
of the external braking resistor
Cable length m (ft) 15 (49) 15 (49) 15 (49)
to braking resistor, max.
Line connection M8 screw stud M8 screw stud M8 screw stud
U1/L1, vi1/L2, W1/L3
e Conductor cross-section, max. mm2 120 120 120
DC link connection, M8 screw stud M8 screw stud M8 screw stud
connection for
braking resistor
DCP/R1, DCN, R2
« Conductor cross-section, max. mm?2 120 120 120
Motor connection M8 screw stud M8 screw stud M8 screw stud
U2, v2, w2
e Conductor cross-section, max. mm?2 120 120 120
PE connection M8 screw M8 screw M8 screw
Motor cable length ), max.
¢ Shielded m (ft) 70 (230) 70 (230) 70 (230)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 IP20
Dimensions
o Width mm (in) 350 (13.8) 350 (13.8) 350 (13.8)
* Height PM340 mm (in) 634/934 (25.0/36.8) 634/934 (25.0/36.8) 634/934 (25.0/36.8)
without/with int. filter
® Depth
- PM340 mm (in) 315.5(12.4) 315.5(12.4) 315.5(12.4)
- PM340 with CU310-2/D410-2 mm (in) 405.1 (15.9) 405.1 (15.9) 405.1 (15.9)
- PM340 with CUA31/CUA32  mm (in) 345.8 (13.6) 345.8 (13.6) 345.8 (13.6)
Frame size FSF FSF FSF
Weight, approx. kg (Ib) 50.7/66.7 (112/147) 50.7/66.7 (112/147) 50.7/66.7 (112/147)

PM340 without/with int. filter

) Nominal HP based on asynchronous (induction) motors and 460 V 3 AC. For specific sizing select drive based on motor nameplate current and overload.

2) The input current depends on the motor load and line impedance.
The input currents apply for rated power loading (based on /4¢q) for a line impedance corresponding to u, = 1 %.

3) Max. motor cable length 25 m (82 ft) (shielded) for PM340 Power Modules with integrated line filter to maintain the limit values of EN 61800-3 Category C2.
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. Selection and ordering data

Rated output current Type rating Frame size Air-cooled Air-cooled
PM340 Power Module PM340 Power Module
in blocksize format in blocksize format
without_line filter with integrated line filter
A kW (HP) Order No. Order No.
Line voltage 200 ... 240V 1 AC
0.9 0.12(0.2) FSA 6SL.3210-1SB11-0UAQ 6SL3210-1SB11-0AA0
2.3 0.37 (0.5) FSA 6SL3210-1SB12-3UAO 6SL3210-1SB12-3AA0
3.9 0.75(0.75) FSA 6SL3210-1SB14-0UAQ 6SL3210-1SB14-0AA0
1.3 0.37 (0.5) FSA 6SL3210-1SE11-3UAO -
1.7 0.55(0.75) FSA 6SL3210-1SE11-7UAO -
2.2 0.75(1) FSA 6SL3210-1SE12-2UAQ -
3.1 1.1(1.5) FSA 6SL3210-1SE13-1UAQ -
41 1.5(2) FSA 6SL3210-1SE14-1UAO -
5.9 2.2(3) FSB 6SL3210-1SE16-0UAQ 6SL3210-1SE16-0AA0
7.7 3(5) FSB 6SL3210-1SE17-7UAQ 6SL3210-1SE17-7AAQ
10.2 4 (5) FSB 6SL3210-1SE21-0UAO 6SL3210-1SE21-0AA0
18 7.5(10) FSC 6SL3210-1SE21-8UAO 6SL3210-1SE21-8AA0
25 11(15) FSC 6SL3210-1SE22-5UAQ 6SL3210-1SE22-5AA0
32 15 (20) FSC 6SL3210-1SE23-2UA0 6SL3210-1SE23-2AA0
38 18.5 (25) FSD 6SL3210-1SE23-8UAO 6SL3210-1SE23-8AA0
45 22 (30) FSD 6SL3210-1SE24-5UAQ 6SL3210-1SE24-5AA0
60 30 (40) FSD 6SL.3210-1SE26-0UAQ 6SL3210-1SE26-0AA0
75 37 (50) FSE 6SL3210-1SE27-5UA0 6SL3210-1SE27-5AA0
90 45 (60) FSE 6SL3210-1SE31-0UAO 6SL3210-1SE31-0AA0
110 55 (75) FSF 6SL3210-1SE31-1UAQ 6SL3210-1SE31-1AA0
145 75 (100) FSF 6SL3210-1SE31-5UA0 6SL3210-1SE31-5AA0
178 90 (125) FSF 6SL3210-1SE31-8UAO 6SL3210-1SE31-8AA0
Accessories
Description Order No.
Shield connection kit
for PM340
® Frame size FSA 6SL3262-1AA00-0BA0
® Frame size FSB 6SL3262-1AB00-0DA0
® Frame size FSC 6SL3262-1AC00-0DAO
® Frame sizes FSD and FSE 6SL3262-1AD00-0DA0
® Frame size FSF 6SL.3262-1AF00-0DAO

f

Example of shield connection kit for PM340 frame size FSB
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. Characteristic curves

Overload capability
I G_D211_EN_00082a I G_D211_EN_00085a
Tmax T— - — — - — - —mh - — — - Tmax— pe—— — — — — e
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. Characteristic curves (continued)

Derating characteristics
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Line reactors

. Overview . Integration

The line reactors for PM340 Power Modules of frame sizes FSA
to FSE are designed as base components.

The line reactor is attached to the mounting surface and the
Power Module is mounted directly on the line reactor. The cables
to the Power Module are already connected at the line reactor.

The line reactor is connected to the line connection through
terminals.

Line reactors for PM340 Power Modules frame sizes FSA to FSE

PM340 Power Module frame size FSB with base line reactor and shield
connection kit

Line reactor for PM340 Power Modules frame size FSF

Line reactors limit the low-frequency harmonic effects and
reduce the load on the other loads in the same supply system.
Line reactors also reduce current peaks at the converter input,
e.g. in the event of commutating dips.

For this reason, line reactors should always be used in combina-
tion with unfiltered PM340 devices and line voltages with a high
harmonic content (industrial networks).

For further information see chapter System description —
Dimensioning.
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Line reactors

. Technical specifications

Line voltage
200...240V 1 AC

Line reactor
6SE6400-3CC00-4AB3

6SE6400-3CCO1-0AB3

Rated current A 3.4 8.1
Power loss, approx. W 12.5/15 11.5/14.5
at 50/60 Hz
Line connection Screw-type terminals Screw-type terminals
U1, V1, W1
e Conductor mm? 6 6
cross-section
Load connection Cable Cable

e Conductor
cross-section

3x AWG16 (1.5 mm?)

3x AWG16 (1.5 mm?)

e Length, approx. m (ft) 0.38 (1.25) 0.38 (1.25)
PE connection M5 screw stud M5 screw stud
Degree of protection " IP20 P20
Dimensions
* Width mm (in) 75.5(2.97) 75.5(2.97)
® Height mm (in) 201 (7.91) 201 (7.91)
® Depth mm (in) 50 (1.97) 50 (1.97)
Weight, approx. kg (Ib) 1.3(3) 1.3(3)
Approvals, cURus cURus
according to
Suitable for Type 6SL3210-1SB11--0... (0.9 A) 6SL.3210-1SB14--0... (3.9 A)
Power Module (rated 65L3210-1SB12-3... (2.3 A)
in blocksize format output
current)
Line voltage Line reactor
380...480V 3 AC 6SE6400- 6SE6400- 6SE6400- 6SL3203- 6SL3203- 6SL.3203-
3CC00-2AD3  3CC00-4AD3  3CCO00-6AD3  0CD21-0AA0  0CD21-4AA0  0CD22-2AA0
Rated current A 1.9 35 4.8 9 11.6 25
Power loss w 6/7 12.5/15 7.5/9 9/11 27/32 98/118
at 50/60 Hz
Line connection Screw-type Screw-type Screw-type Screw-type Screw-type Screw-type
U1, V1, W1 terminals terminals terminals terminals terminals terminals
e Conductor mm? 6 6 6 6 6 6
cross-section
Load connection Cable Cable Cable Cable Cable Cable
e Conductor 3x AWG16 3x AWG16 3x AWG16 3x AWG16 3x AWG16 4x AWG10
cross-section (1.5 mm3) (1.5 mm?) (1.5 mm3) (1.5 mm?) (1.5 mm2) (2.5 mm2)
¢ Length, approx. m (ft) 0.38 (1.25) 0.38 (1.25) 0.38 (1.25) 0.46 (1.51) 0.46 (1.51) 0.49 (1.61)
PE connection M5 screw stud M5 screw stud M5 screw stud M5 screw stud M5 screw stud M5 screw stud
Degree of protection ) IP20 IP20 1P20 1P20 1P20 IP20
Dimensions
* Width mm (in) 75.5(2.97) 75.5(2.97) 75.5(2.97) 153 (6.02) 153 (6.02) 190 (7.48)
e Height mm (in) 201 (7.91) 201 (7.91) 201 (7.91) 270 (10.63) 270 (10.63) 336 (13.23)
® Depth mm (in) 50 (1.97) 50 (1.97) 50 (1.97) 70 (2.76) 70 (2.76) 50 (1.97)
Weight, approx. kg (Ib) 1.2 (3) 1.3 (3) 1.3(3) 3.4 (7.5) 3.4 (7.5) 6.3 (14)
Approvals, cURus cURus cURus cURus cURus cURus
according to
Suitable for Type 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
Power Module (rated 1SE11-3... 1SE12-2... 1SE14-1... 1SE16-0... 1SE21-0... 1SE21-8...
in blocksize format output (1.3A) (2.2 A) (4.1 A) (5.9A) (10 A) (18 A)
current)  gs|.3210- 6SL3210- 6SL3210- 6SL3210-
1SE11-7... 1SE13-1... 1SE17-7... 1SE22-5...
(1.7 A) (3.1A) (7.7 A) (25 A)

) With correctly connected load connection cable.
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Power Modules in blocksize format

Line reactors

. Technical specifications

Line voltage

Line reactor

380... 480 V3 AC 6SL.3203- 6SL.3203-0CJ24- 6SL3203- 6SL3203-0CJ28- 6SE6400- 6SE6400-
0CD23-5AA0 5AA0 0CD25-3AA0 6AA0 3CC11-2FDO 3CC11-7FDO
Rated current A 88 47 63 94 151 186
Power loss W 37/44 90/115 90/115 170/215 280/360 280/360
at 50/60 Hz
Line connection Screw-type Screw-type Screw-type Screw-type Flat connector  Flat connector
U1, V1, Wi terminals terminals terminals terminals for M10 screw for M10 screw
* Conductor mm? 16 16 16 50 = =
cross-section
Load connection Cable Cable Cable Cable Flat connector  Flat connector
for M10 screw for M10 screw
« Conductor 4x AWG10 4% 16 mm? 4% 16 mm? 4 % 35 mm? = =
cross-section (2.5 mm3)
¢ Length, approx. m (ft) 0.49 (1.61) 0.7 (2.30) 0.7 (2.30) 0.7 (2.30)
PE connection M5 screw stud M8 screw M8 screw M8 screw M8 screw stud M8 screw stud
Degree of protection 1 IP20 IP20 1P20 1P20 IPOO IPOO
Dimensions
* Width mm (in) 190 (7.48) 275 (10.83) 275 (10.83) 275 (10.83) 240 (9.45) 240 (9.45)
* Height mm (in) 336 (13.2) 455 (17.9) 455 (17.9) 577 (22.7) 228 (8.98) 228 (8.98)
e Depth mm (in) 50 (1.97) 83.5 (3.29) 83.5(3.29) 93.5 (3.68) 141 (5.55) 141 (5.55)
Weight, approx. kg (Ib) 6.4 (14) 13 (29) 13 (29) 19 (42) 25 (55) 25 (55)
Approvals, cURus cURus cURus cURus cURus(55) cURus
according to
Suitable for Type (rated 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
Power Module output cur- 1SE23-2... 1SE23-8... 1SE26-0... 1SE27-5... 1SE31-1... 1SE31-8...
in blocksize format rent) (32 A) (38 A) (60 A) (75 A) (110 A) (178 A)
6SL3210- 6SL3210- 6SL3210-
1SE24-5... 1SE31-0... 1SE31-5...
(45 A) (90 A) (145 A)

) With correctly connected load connection cable.
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Power Modules in blocksize format

Line reactors

. Selection and ordering data

Rated output current Type rating Suitable for Line reactor

Power Module in blocksize format
A kW (HP) Type Frame size Order No.
0.9 0.12(0.2) 6SL3210-1SB11-0... FSA 6SE6400-3CC00-4AB3
2.3 0.37 (0.5) 6SL3210-1SB12-3...
3.9 0.75 (0.75) 6SL3210-1SB14-0... FSA 6SE6400-3CC01-0AB3
Line voltage 380 ... 480 V 3 AC
1.3 0.37 (0.5) 6SL3210-1SE11-3UAO FSA 6SE6400-3CC00-2AD3
1.7 0.55 (0.75) 6SL3210-1SE11-7UAO
2.2 0.75 (1) 6SL.3210-1SE12-2UA0 FSA 6SE6400-3CC00-4AD3
3.1 1.1(1.5) 6SL3210-1SE13-1UAO0
41 1.5(2) 6SL3210-1SE14-1UAO FSA 6SE6400-3CC00-6AD3
5.9 2.2(3) 6SL3210-1SE16-0... FSB 6SL3203-0CD21-0AA0
7.7 3(5) 6SL3210-1SE17-7...
10 4 (5) 6SL3210-1SE21-0... FSB 6SL3203-0CD21-4AA0
18 7.5(10) 6SL3210-1SE21-8... FSC 6SL3203-0CD22-2AA0
25 11 (15) 6SL3210-1SE22-5...
32 15 (20) 6SL3210-1SE23-2... FSC 6SL3203-0CD23-5AA0
38 18.5(25) 6SL3210-1SE23-8... FSD 6SL3203-0CJ24-5AA0
45 22 (30) 6SL3210-1SE24-5...
60 30 (40) 6SL3210-1SE26-0... FSD 6SL3203-0CD25-3AA0
75 37 (50) 6SL3210-1SE27-5... FSE 6SL.3203-0CJ28-6AA0
90 45 (60) 6SL3210-1SE31-0...
110 55 (75) 6SL.3210-1SE31-1... FSF 6SE6400-3CC11-2FDO
145 75 (100) 6SL3210-1SE31-5...
178 90 (125) 6SL3210-1SE31-8... FSF 6SE6400-3CC11-7FDO
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Power Modules in blocksize format

Line filters

. Overview

In plants with strict EMC requirements, the line filter for frame
size FSA restricts the conducted interference emanating from
the PM340 Power Module to the limit values of Class C2 as

. Technical specifications

Line voltage Line filter

380 .. 480VS AC 6SE6400-2FA00-6ADO
Rated current 6A

Power loss <5W

Line connection
L1, L2, L3

e Conductor cross-section

Screw-type terminals

1...2.5 mm?

PE connection

M4 screw stud

Load connection
U, VW

Shielded cable

® Conductor cross-section 4 x 1.5mm?
¢ L ength, approx. 0.24 m (0.79 ft)
Degree of protection IP20

(with correctly connected
load connection cable)

Dimensions

o Width 73.5 mm (2.89 in)
® Height 200 mm (7.87 in)
® Depth 44 mm (1.73in)
Weight, approx. 0.5 kg (1 1b)
Approvals, according to cURus

Suitable for Power Module
in blocksize format
Type (rated output current)

defined in EN 61800-3. The line filter is suited only for direct

connection to TN (grounded) systems.

Note: The line filter is designed only for PM340 Power Modules
of frame size FSA and a line voltage of 380 V to 480 V 3 AC.

6SL3210-1SE11-...
(1.3Aand 1.7 A)

6SL3210-1SE12-...
6SL3210-1SE13-...
6SL3210-1SE14-...

TON
P Y
>>>

<

All other PM340 Power Modules are available with integrated line

filter.

Suitable for Power Modules
in blocksize format

. Integration

Linefilter, line reactor and Power Module can be mounted in front

of one another.

Line
Line reactor
EewEr filter
Module _—

D211_EN_00079a

Gl

Power supply

Frame size FSA

Type

6SL3210-1SE11-...
6SL3210-1SE12-...
6SL3210-1SE13-...
6SL3210-1SE14-...

. Selection and ordering data

Line filter

Order No.
6SE6400-2FA00-6AD0O
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Power Modules in blocksize format

Recommended line-side components

. Overview
Suitable line-side power components are assigned depending Further information about the line contactors, switch disconnec-
on the power rating of the Power Modules. tors, circuit breakers and fuses specified in the table can be

The following tables list recommended components and apply found in Catalogs LV 10.1 and IC 10.

for ambient temperatures up to 40 °C (104 °F).

Assignment of line-side power components to Power Modules in blocksize format

Rated Type Suitable for Line contactor Circuit breaker UL/CSA fuse, Class J
output rating Power Module IEC 60947 and UL489/ Available from: Mersen
current in blocksize CSA C22.2 No. 5-02 WWW.ep.mersen.com

format
A kW (HP) Type 6SL3210-  Type Order No. Rated current Size Reference No.

mm

0.9 0.12(0.2) 1SB11-0... 5TT57... 5SJ4206-7HG41 6A 21x57 AJT6
2.3 0.37 (0.5) 1SB12-3... 5TT57... 5SJ4210-7THG41 10A 21x57 AJT10
3.9 0.75(0.75)  1SB14-0... 5TT57... 5SJ4216-7HG41 15 A 21x57 AJT15
Rated Type Suitable for Line contactor Circuit breaker Circuit breaker Main switch
output rating Power Module IEC 60947 uL489/
current in blocksize CSA C22.2 No. 5-02

format
A kW (HP) Type 6SL3210-  Type Order No. Order No. Order No.
1.3 0.37 (0.5) 1SE11-3UAO0 3RT2015-... 3RV2011-1DA10 - 3LD2003-1TP51
1.7 0.55(0.75)  1SE11-7UAO 3RT2015-... 3RV2011-1DA10 - 3LD2003-1TP51
2.2 0.75 (1) 1SE12-2UA0 3RT2015-... 3RV2011-1FA10 - 3LD2003-1TP51
3.1 1.1(1.5) 1SE13-1UAO0 3RT2015-... 3RV2011-1GA10 - 3LD2003-1TP51
41 1.5(2) 1SE14-1UAO 3RT2015-... 3RV2011-1HA10 - 3LD2003-1TP51
59 2.2(3) 1SE16-0... 3RT2015-... 3RV2011-1KA10 - 3LD2003-1TP51
7.7 3(5) 1SE17-7... 3RT2015-... 3RV2011-4AA10 - 3LD2003-1TP51
10 4 (5) 1SE21-0... 3RT2016-... 3RV2021-4BA10 - 3LD2103-1TP51
18 7.5(10) 1SE21-8... 3RT1025-... 3RV1031-4EA10 - 3LD2203-0TK51
25 11 (15) 1SE22-5... 3RT1026-... 3RV1031-4FA10 - 3LD2504-0TK51
32 15 (20) 1SE23-2... 3RT1034-... 3RV1031-4HA10 - 3LD2504-0TK51
38 18.5 (25) 1SE23-8... 3RT1035-... 3RV1042-4JA10 - 3LD2504-0TK51
45 22 (30) 1SE24-5... 3RT1036-... 3RV1042-4KA10 - 3LD2504-0TK51
60 30 (40) 1SE26-0... 3RT1044-... 3RV1042-4MA10 3VL2191-3KN30-.... 3LD2704-0TK51
75 37 (50) 1SE27-5... 3RT1045-... 3VL1712-1DD33-.... 3VL2110-3KN30-....  3LD2704-0TK51
90 45 (60) 1SE31-0... 3RT1046-... 3VL1716-1DD33-.... 3VL2112-3KN30-.... 3LD2804-0TK51
110 55 (75) 1SE31-1... 3RT1054-... 3VL3720-1DC36-.... 3VL2115-3KN30-.... 3KA5330-1GEO1
145 75 (100) 1SE31-5... 3RT1056-... 3VL3720-1DC36-.... 3VL3120-3KN30-....  3KA5530-1GE01
178 90 (125) 1SE31-8... 3RT1064-... 3VL4725-1DC36-.... 3VL3125-3KN30-....  3KA5530-1GE01
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Recommended line-side components

. Overview (continued)

Rated  Type Suitable for Fuse switch Switch disconnector Fuse UL/CSA fuse, Class J Y
output  rating Power Module  disconnector with fuse holders Available from: Mersen
current in blocksize WWW.ep.mersen.com

format
A kW (HP) Type 6SL3210- Order No. Order No. Order No. Rated current  Size Reference No.

mm

Line voltage 380 ... 480 V 3 AC
1.3 0.37 (0.5) 1SE11-3UA0 3NP4010-0CHO1 3KL5030-1GB01 3NA3804 4A 21x 57 AJT4
1.7 0.55(0.75)  1SE11-7UAOQ 3NP4010-0CHO1 3KL5030-1GB01 3NA3804 4A 21x 57 AJT4
2.2 0.75 (1) 1SE12-2UA0 3NP4010-0CHO1 3KL5030-1GB01 3NA3801 6A 21x57 AJT6
3.1 1.1(1.5) 1SE13-1UAO 3NP4010-0CHO1 3KL5030-1GB01 3NA3803 8A 21 x57 AJT8
41 1.5(2) 1SE14-1UAO 3NP4010-0CHO1 3KL5030-1GB01 3NA3803 10A 21x 57 AJT10
5.9 2.2(3) 1SE16-0... 3NP4010-0CHO1 3KL5030-1GB01 3NA3803 10A 21x57 AJT10
7.7 3(5) 1SE17-7... 3NP4010-0CHO1 3KL5030-1GB01 3NA3805 12 A 21 x57 AJT12
10 4(5) 1SE21-0... 3NP4010-0CHO1 3KL5030-1GB01 3NA3805 15 A 21x 57 AJT15
18 7.5(10) 1SE21-8... 3NP4010-0CHO1 3KL5030-1GB01 3NA3810 25A 21x 57 AJT25
25 11 (15) 1SE22-5... 3NP4010-0CHO1 3KL5030-1GB01 3NA3814 35A 27 x 60 AJT35
32 15 (20) 1SE23-2... 3NP4010-0CHO1 3KL5030-1GB01 3NA3817 45 A 27 x 60 AJT45
38 18.5 (25) 1SE23-8... 3NP4010-0CHO1 3KL5030-1GB01 3NA3820 50 A 27 x 60 AJT50
45 22 (30) 1SE24-5... 3NP4010-0CHO1 3KL5030-1GB01 3NA3822 60 A 27 x 60 AJT60
60 30 (40) 1SE26-0... 3NP4010-0CHO1 3KL5230-1GB01 3NA3824 90 A 29x 117 AJT90
75 37 (50) 1SE27-5... 3NP4010-0CHO1 3KL5230-1GB01 3NA3830 100 A 29x 117 AJT100
90 45 (60) 1SE31-0... 3NP4070-0CHO1 3KL5230-1GB01 3NA3832 125 A 41x 146  AJT125
110 55 (75) 1SE31-1... 3NP4070-0CHO1 3KL5330-1GB01 3NA3836 150 A 41x146  AJT150
145 75 (100) 1SE31-5... 3NP4270-0CA01 3KL5530-1GB01 3NA3140 200 A 41x 146  AJT200
178 90 (125) 1SE31-8... 3NP4270-0CA01 3KL5530-1GB01 3NA3144 250 A 54x 181  AJT250

) Not suitable for 3NP and 3KL switch disconnectors.
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Air-cooled Power Modules

in chassis format

. Design . Selection and ordering data
Rated output Type rating Air-cooled
current Power Module

in chassis format

A kW (HP) Order No.
Line voltage 380 ... 480 V 3 AC
210 110 (150) 6SL3310-1TE32-1AA3
260 132 (200) 6SL3310-1TE32-6AA3
310 160 (250) 6SL3310-1TE33-1AA3
380 200 (300) 6SL3310-1TE33-8AA3
490 250 (400) 6SL3310-1TE35-0AA3
Accessories for re-ordering
Warning labels in 30 languages 6SL3166-3AB00-0AA0

This set of foreign language warning
signs can be placed on top of the
standard English or German signs.

A set of signs is supplied with the units.

One sign in each of the following
languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR, GB,
GR, HU, IE, IS, IT, JP, KR, LT, LV, MT, NL,
NO, PL, PT, RO, RU, SE, SI, SK, TR

) ) SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAO
Power Module in chassis format dust-proof blanking plugs
with Control Unit (not included in scope of supply) (50 units)
The Power Modules in chassis format feature the following For DRIVE-CLIQ port

connections and interfaces as standard:

e 1 power connection

2 DC link connections for options, e.g. Braking Modules
3 DRIVE-CLIQ sockets

1 safe standstill input (enable pulses)

e 1 temperature sensor input (KTY84-130 or PTC/Pt100)

1 electronics power supply connection

* 1 motor connection

e 1 connection for Safe Brake Adapter

e 2 PE (protective earth) connections

The CU310-2/SIMOTION D410-2 Control Unit can be mounted in
Power Modules of chassis format.

The scope of supply of the Power Modules includes:

e 1 DRIVE-CLIQ cable
for connection to the CU310-2/SIMOTION D410-2 Control Unit

e One 24 V supply cable
for connection to the CU310-2/SIMOTION D410-2 Control Unit

¢ 1 mounting plate
for attaching the CU310-2/SIMOTION D410-2 Control Unit

¢ 1 set of warning signs in 30 languages

Power Modules in the chassis format can be connected to
grounded TN/TT systems and non-grounded IT systems.

Application in multi-axis systems

Power Modules in chassis format can also be connected directly
via DRIVE-CLIQ to a separate CU320-2 or SIMOTION D4x5-2
Control Unit or Controller Extension CX32-2. The appropriate
DRIVE-CLIQ cable for the required distance must be ordered as
an additional accessory (see chapter MOTION CONNECT
Connection system). A CUA31/CUAS32 adapter module need not
be installed in the Power Module in chassis format.
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Air-cooled Power Modules

in chassis format

. Integration

The air-cooled Power Modules in chassis format communicate The Control Unit in this case could be a CU310-2, CU320-2 or a
with the higher-level Control Unit via DRIVE-CLIQ. SIMOTION D Control Unit.

380 Vto480V 3 AC
L1L2L3 PE

il

| e e e — — — — — —
R =S
} : | Line reactor
R S| &
fm—m——-—- .
|| |
O : - Power Module :
|1 . Chassis I|@@ !
| l | ! Format Braking |
| l | | Module !
|| | . option |
(I > N ] ] i i
L — — — —[1q NIy 1Al = ! ! R1 -
| _T_ cl_ |2 M1 HT N L : R2I_I Braking
r=T 4 V 30 | — | ,DCPA T resistor
| | 4_® | 1 J | |_ 2
I
| L 5@ _J_| O_DQ\IA :— _____ | 1
e |
= Sogt -
EP +24 V|7
EP M1 _sg : |
1 1
1S L a2l 2 EIREADY ml HRCHS
MO L 4| @ DC LINK o DCNS
MO | CPOWER OK
|
Control Unit X400 [ pRivE-CLIQ socket 0 |
]
X401 |DRIVE-CLiQ socket 1 |

[ —

|
1
|
1
|
1
, |
X402 I hRIVE-CLIQ socket 2 | 7\ i
i X46 |
. || 19G—BR Output+ |
28(=—BR Output- i
| |[3s¢-—F8 Input+ |
' |[4S(=—FB Input- IPD Card X
| Microprocessor |
| xa1 ;
| [|4 +Temp
0 123 -Temp |
——= 1
| 9= [
I 1 R
1
|
' |

G_D211_EN_00254a

e

DRIVE-CLIQ

12av connecting cable for supply of a CU310-2 :
or D410-2 Control Unit integrated in a |

Power Module. ! —m

Connection example of an air-cooled Power Module in chassis format

Note: The integrated 24 V power supply is permitted to be
loaded with up to 2 A on connector X42. When the Control Unit
is supplied over the integrated power supply, particular attention
must be paid to the summed load of the digital outputs so that
the 2 A maximum is not exceeded.
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Air-cooled Power Modules

in chassis format

. Technical specifications
Air-cooled Power Module in chassis format
6SL3310-1TES...

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

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

Line

Grounded TN/TT systems and non-grounded IT systems

Line frequency 47 ... 63 Hz
Line power factor

with a 3 AC connection voltage and rated power

e Fundamental power factor (cos ¢;) > 0.96

o Total (4) 0.75...0.93
Overvoltage category Class llI

to EN 60664-1

Precharging frequency
of the DC link, max.

1x every 300 s

DC link voltage, approx.

1.35 x line voltage

Output frequency
e Control type Servo
e Control type Vector
e Control type V/f

0..650Hz"
0..300Hz "
0..600Hz "

Electronics power supply

24V DC -15 %/+20 %

Main contactor control
Terminal strip X9/5-6

240 V AC/ max. 8 A
30 V DC/ max. 1A

Radio interference suppression
e Standard (in combination with line reactor)
e With line filter and line reactor

Category C3 to EN 61800-3
Category C2 to EN 61800-3

Type of cooling

Forced air cooling by means of built-in fan

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0 ...40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 2000 m (6562 ft) above sea level without derating,
> 2000 ... 4000 m (6562 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus

Safety Integrated

Safety Integrity Level 2 (SIL 2) acc. to IEC 61508, Performance Level d
(PLd) acc. to ISO 13849-1 and Control Category 3 acc. to ISO 13849-1
or EN 954-1.

For further information, see chapter Safety Integrated.

) Note the correlation between max. output frequency, pulse frequency and current derating.
For further information see chapter System description — Dimensioning.
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. Technical specifications  (continued)

Line voltage

Air-cooled Power Module in chassis format

380... 480V 3 AC 6SL.3310- 6SL3310- 6SL3310- 6SL3310- 6SL.3310-
1TE32-1AA3 1TE32-6AA3 1TE33-1AA3 1TE33-8AA3 1TE35-0AA3

Output current

* Rated current fateq A 210 260 310 380 490

® Base-load current /. A 205 250 302 370 477

® Base-load current Iy A 178 233 277 340 438

e For S6 duty (40 %) Isg A 230 285 340 430 540

® Imax A 307 BI5) 453 B555) 715

Type rating )

® Based on /iateq kW (HP) 110 (150) 132 (200) 160 (250) 200 (300) 250 (400)

® Based on Iy kW (HP) 90 (150) 110 (150) 132 (200) 160 (250) 200 (350)

Rated pulse frequency kHz 2 2 2 2 2

Current requirement A 0.8 0.8 0.9 0.9 0.9

with 24 V DC, max. 2

Power loss, max. kW 2.54 3.36 4.07 4.67 5.96

Cooling air requirement m3/s (f3/s) 0.17 (6.00) 0.23(8.12) 0.36 (12.7) 0.36 (12.7) 0.36 (12.7)

Sound pressure level dB 66/67 68/72 68/72 68/72 68/72

Loa (1 m) at 50/60 Hz

Rated input current A 229 284 338 395 509

Line connection Flat connector for  Flat connector for  Flat connector for ~ Flat connector for ~ Flat connector for

U1, V1, w1 M10 screw M10 screw M10 screw M10 screw M10 screw

e Conductor cross-section, max. mm2 2x 185 2x 185 2 x 240 2 x 240 2 x 240

DC link connection Flat connector for ~ Flat connector for  Flat connector for ~ Flat connector for ~ Flat connector for

DCPA, DCNA M8 screw M8 screw M8 screw M8 screw M8 screw

(option Braking Module)

e Conductor cross-section, max. mm2 1% 35 1x35 1% 50 1x 50 1% 50

DC link connection Flat connector for ~ Flat connector for  Flat connector for ~ Flat connector for ~ Flat connector for

DCPS, DCNS M8 screw M8 screw M8 screw M8 screw M8 screw

« Conductor cross-section, max. mm? 1x35 1x35 1x70 1x70 1x70

Motor connection Flat connector for  Flat connector for  Flat connector for  Flat connector for  Flat connector for

U2, va2, W2 M10 screw M10 screw M10 screw M10 screw M10 screw

e Conductor cross-section, max. mm?2 2x 185 2x185 2% 240 2% 240 2% 240

PE connection Flat connector for  Flat connector for ~ Flat connector for ~ Flat connector for  Flat connector for
M10 screw M10 screw M10 screw M10 screw M10 screw

e Conductor cross-section, max. mm2 2x 185 2x 185 2x 240 2 x 240 2x 240

Motor cable length ), max.

e Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)

¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476)

Degree of protection IP20 IP20 IP20 IP20 IP20

Dimensions

o Width mm (in) 326 (12.8) 326 (12.8) 326 (12.8) 326 (12.8) 326 (12.8)

* Height mm (in) 1400 (55.1) 1400 (55.1) 1533 (60.3) 1533 (60.3) 1533 (60.3)

® Depth mm (in) 356 (14.0) 4 356 (14.0) 4 549 (21.6) 549 (21.6) 549 (21.6)

Frame size FX FX GX GX GX

Weight, approx. kg (Ib) 104 (229) 104 (229) 162 (357) 162 (357) 162 (357)

1
2
3

4 Depth = 421 mm (16.6 in) including front cover when CU310-2/D410-2 Control Unit is installed.

) Nominal HP based on asynchronous (induction) motors and 460 V 3 AC. For specific sizing select drive based on motor nameplate current and overload.
) Current consumption of Power Module only. If a Control Unit is supplied with 24 V DC over the Power Module, its current consumption must be added.

) Motor cable length, max. 100 m (328 ft) (shielded) in conjunction with a line filter to maintain the limit values of EN 61800-3 Category C2.

)
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. Characteristic curves

Overload capability
The base-load current /_is based on a load cycle of 110 % for

60 s or 150 % for 10 s with a load cycle period of 300 s. ; CLLPRLIENLONEE
Current G_D213_EN_00007b Irmax
4 Short-time current
Rated current (permanent) Ise 1 - - — - — —
1A 4— / Base load current I Trated| |
/ for low overload r 0.7 X
Irateidal__l I A N Irated =— 4 min —
L e 60 s ‘ 10 min
300s

1 L
T

S6 load cycle with previous load with a load cycle period of 600 s

t—m

Low overload

The base-load current | is based on a load cycle of 150 % for
60 s or 160 % for 10 s with a load cycle period of 300 s.

Current G_D213_EN_00008c
o Short-time current
5x
H Rated current (permanent) -
/ Base load current I
ol | — | £/ fornhighoverioad _ _ _ __ | _
Iy
=60 s—
300s
T t .

High overload
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. Characteristic curves (continued)

Derating factors
Output current dependent on pulse frequency

Derating factor ky, —

Power Module Rated output  Derating factor f 100 G_D211_EN_000061] 1.0
in chassis format current 2 N\
Type A for a pulse frequency < \\
of 4 kHz < AN
6SL3310-1TE32-1AA3 210 0.82 § % 0.9
6SL3310-1TE32-6AA3 260 0.83 Y \C
6SL3310-1TE33-1AA3 310 0.88 ° i \\
= =
6SL3310-1TE33-8AA3 380 0.87 By Bl 5 98
6SL3310-1TE35-0AA3 490 0.78 % E N\
o 's
70 0.7
0 1000 2000 3000 m 4000
(3281) (6562) (9843) (ft) (13124)
1.3 ~ CLRETLELE Installation altitude above sea level —=
-
f'_ 1.2 ~ ~ Voltage derating dependent on installation altitude
[}
é 11 ~ ~N - * 100 G_D211_EN_00249a
£ ~ - %
= &5 c
g 10 N S 75
° NG 3
0.9 ~ 5 %
N~ gg
Zk
08 ]
20 25 30 35 40 45 50 °C 55 o=, 25
(68) (77) (86) (95) (104)  (113) (122)(°F)(131) _Q\I
: ET 0
Ambient t ture —m- E o
mbient temperature 53 0 5 e 15 Hz (20..1600)

Output frequency —m

Current derating dependent on ambient temperature Current derating dependent on output frequency

Note: A factor kt > 1 must be applied only in conjunction with
current derating dependent on installation altitude, see chapter
System description — Dimensioning.

* 100 G_D211_EN_00005b 1.00 *

< \ =

< N\ 8

B N\ E

% 95 \ 0.95 2

g \ 3

3 \ a

E AN

8% 90 \\ 0.90

O =

23 \

83 \

Es N\

2% 85 0.85

0 1000 2000 3000 m 4000

(3281) (6562) (9843) (ft) (13124)

Installation altitude above sea level —=

Current derating dependent on installation altitude
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The scope of supply of the Power Modules includes:

e 1 DRIVE-CLIQ cable
for connection to the CU310-2/SIMOTION D410-2 Control Unit

e One 24 V supply cable
for connection to the CU310-2/SIMOTION D410-2 Control Unit

e 1 CD-ROM with manual in PDF version

¢ 1 set of warning signs in 30 languages

e 2 seals for coolant connections

e 2 protective caps for coolant connections

. Design

Application in multi-axis systems

Power Modules in chassis format can also be connected directly
via DRIVE-CLIQ to a separate CU320-2 or SIMOTION D4x5-2
Control Unit or Controller Extension CX32-2. The appropriate
DRIVE-CLIQ cable for the required distance must be ordered as
an additional accessory (see chapter MOTION-CONNECT
connection systems). A CUA31/CUA32 adapter module need
not be installed in the Power Module in chassis format.

. Selection and ordering data

Rated output Type rating Liquid-cooled
current Power Module
in chassis format

A kW (HP) Order No.

Liquid-cooled Power Module in chassis format Line voltage 380 ... 480 V 3 AC

with Control Unit (not included in scope of supply) 210 110 (150) 6SL3315-1TE32-1AA3

The liquid-cooled Power Modules in chassis format are suitable 260 132 (200) 6SL3315-1TE32-6AA3
for applications in confined spaces and plants/machines that
cannot be equipped with air-cooled devices due to air quality. 310 160 (250) 6SL3315-1TE33-1AA3
The liquid-cooled Power Modules in chassis format impress 490 250 (400) 6SL3315-1TE35-0AA3
customers with their extremely compact dimensions and low
noise level. The devices can be installed vertically or horizontally
on the rear panel of the control cabinet. The connections for the 3-way valve DN15 %" connection ") VXP45.15-2.5
coolant are located at the bottom of the Power Module in the
case of vertical mounting.

Accessories

Actuator drive for 3-way valve )

. . e 230V 1AC SSC31
The power connections for the supply system and DC link are
connected externally and the motor connections are routed *24V1AC Sscel
downwards. Accessories for re-ordering
Liquid-cooled Power Modules are designed for connection to Warning labels in 30 languages 6SL.3166-3AB00-0AA0
grounded TN/TT systems and non-grounded IT systems. This set of foreign language warning

signs can be placed on top of the
standard English or German signs.

A set of signs is supplied with the units.
One sign in each of the following

The liquid-cooled Power Modules in chassis format
feature the following connections and interfaces as standard:

* 1 power connection

e 1 DC link connection languages is provided in each set:
O BG, CN, CZ, DE, DK, EE, ES, FI, FR,
* 3 DRIVE-CLIQ sockets GB. GR. HU, IE, IS, IT, JP, KR, LT, LV,
¢ 1 safe standstill input (enable pulses) MT, NL, NO, PL, PT, RO, RU, SE, SI,
e 1 temperature sensor input (KTY84-130 or PTC/Pt100) SK, TR
« 1 electronics power supply connection SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAD
) dust-proof blanking plugs
® 1 motor connection (50 units)
¢ 1 connection for Safe Brake Adapter For DRIVE-CLIQ port

2 PE (protective earth) connections
2 coolant connections

The CU310-2/SIMOTION D410-2 Control Unit can be mounted in
liquid-cooled Power Modules of chassis format.

") Recommended components for installing a flow control as condensation
protection; manufacturer: Siemens SBT.
For further information, see Equipment Manual.
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Liquid-cooled Power Modules

in chassis format

. Integration

The liquid-cooled Power Modules in chassis format communi- The Control Unit in this case could be a CU310-2, CU320-2 or a
cate with the higher-level Control Unit via DRIVE-CLIQ. SIMOTION D Control Unit. An external 24 V DC power supply is
required to operate liquid-cooled Power Modules.
Main switch Main contactor Line reactor
[ |~~~ |
L1 1YYV —
L2 é :',,/ | 7YY
L3 % /[, 1” |

-

I

\

I

\

I

\

I

\

I
Sut i
TVl
WA

v

i Power Module
 Chassis Format

|
|
|
|
|
|
P24 V - |
ext. 1 Cooling circuit
24V DC M 1 - | |
Internal power !
supply |
T~V Activation of I
line contactor |
EP P24V
EP M1 i
; <
I-X41 ‘
1
- g o +Tomp —it 0 DCP
I—lx! © - Temp L DCN
L2 - _t w
1o :QZ: | ‘
X42 = i
1
ro~n B b - P24L ~ ‘
13 Y 26— p24L |
MOy Se(—M
MO |F----- 1 4 i M !
IPD Card |
-X46 ‘
1 o(— BR Output+ |
2. o(—=— BR Output- \
S oC— FB Input+ ‘
4 FB Input- ‘
‘ & [ READY ‘
, X400 4
Control Unit 4|DRIVE-CLiQ-socket 0 | — Ml DCLINK ‘
: [ POWEROK |
X401 I
|DRIVE—CLiQ—socket 1 | ‘ 8
I £
X402 S
|DRIVE—CLiQ—socket 2 | ‘“‘_‘.
8
- __.r o
1) 24V connecting cable for supply of a CU310-2
Control Unit or SIMOTION D410-2 integrated in a
Power Module.
Connection example of a liquid-cooled Power Module in chassis format
Note: The integrated 24 V power supply is permitted to be must be paid to the summed load of the digital outputs so that

loaded with up to 2 A on connector X42. When the Control Unit the 2 A maximum is not exceeded.
is supplied over the integrated power supply, particular attention
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. Technical specifications
Liquid-cooled Power Module in chassis format
6SL3315-1TE3...

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

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

Line Grounded TN/TT systems and non-grounded IT systems
Line frequency 47 ... 63 Hz

Line power factor

with a 3 AC connection voltage and rated power

* Fundamental power factor (cos ¢4) > 0.96

o Total (4) 0.75...0.93

Overvoltage category Class llI

acc. to EN 61800-5-1

Precharging frequency No limitation

of the DC link

DC link voltage, approx.

1.35 x line voltage

Output frequency
e Control type Servo
¢ Control type Vector
e Control type V/f

0..650Hz"
0..300Hz "
0..600Hz "

Electronics power supply

24V DC -15 %/+20 %

Main contactor control
Terminal strip X9/5-6

240 V AC/ max. 8 A
30V DC/ max. 1A

Radio interference suppression
¢ Standard (in combination with line reactor)

Category C3 to EN 61800-3

Type of cooling

Liquid cooling with integrated heat exchanger in stainless-steel version

Coolant 2

* pH value

¢ Chloride

¢ Sulfate

® Hardness

e Conductivity

e Colony number

6.0...9.0

< 200 mg/I
<240 mg/l

< 2.5 mmol/l ¥
< 2000 puS/cm
< 1000 col/ml ¥

* Max. size of entrained particles < 100 um
Cooling circuit

e System pressure with reference to the atmospheric pressure, max. 600 kPa

e Pressure drop at rated volumetric flow 70 kPa

* Recommended pressure range 80 ... 200 kPa

¢ |nlet temperature of liquid coolant

Dependent on the ambient temperature, condensation is not permitted
0...45°C (32 ... 113 °F) without derating

> 45 ...50°C (113 ... 122 °F) see derating characteristics

(temperature range between 0 °C and 5 °C (32 ... 41 °F) with anti-freeze
only; recommended anti-freeze: Antifrogen N from Clariant)

Permissible ambient temperature (air) during operation

Dependent on the inlet temperature of the coolant,
condensation is not permissible

0...45°C (32 ... 113 °F) without derating

> 45 ...50°C (113 ... 122 °F) see derating characteristics

Installation altitude

Up to 2000 m (6562 ft) above sea level without derating,
> 2000 ... 4000 m (6562 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus

Safety Integrated

Safety Integrity Level 2 (SIL 2) acc. to IEC 61508, Performance Level d (PLd)
acc. to ISO 13849-1 and Control Category 3 acc. to ISO 13849-1 or EN 954-1.
For further information, see chapter Safety Integrated.

1) Note the correlation between max. output frequency, pulse frequency and current derating.

For further information see chapter System description — Dimensioning.

2) The values are applicable to coolant (water) without the addition of anti-freeze or inhibitors. When anti-freeze or inhibitors are added, the specifications of the
manufacturer regarding water quality must be observed. The proportion of anti-freeze must not exceed a minimum concentration, otherwise the coolant has a
marked corrosive effect. In the case of Antifrogen N, the recommended range of the ratio of Antifrogen N to water lies between 20/80 and 45/55 Vol.%

3) The hardness of the coolant, especially the concentration of calcium compounds should be kept to a minimum to prevent the build-up of damaging calcium

deposits (lime scale). A hardness < 1.5 mmol/l is recommended.

4 The number of microbes should generally be as low as possible to prevent damage as a result of slime-producing, iron-depositing, corroding bacteria. In
closed coolant circuits, the accumulation of microbes can be prevented, for example, by adding anti-freeze. The concentration of anti-freeze must only reach

a minimum level to prevent corrosion, see Footnote 2),
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. Technical specifications  (continued)

Line voltage
380...480V 3 AC

Liquid-cooled Power Module in chassis format

6SL3315-1TE32-1AA3  6SL3315-1TE32-6AA3  6SL3315-1TE33-1AA3  6SL3315-1TE35-0AA3

Output current

® Rated current /4104 A 210 260 310 490
® Base-load current /. A 205 250 302 477
® Base-load current I A 178 233 277 438
e For S6 duty (40 %) Isg A 230 285 340 540
® max A 307 375 453 715
Type rating ")
® Based on /ateq kW (HP) 110 (150) 132 (200) 160 (250) 250 (400)
® Based on Iy kW (HP) 90 (150) 110 (150) 132 (200) 200 (350)
Rated pulse frequency kHz 2 2 2 2
Power loss, max.
 Total, approx. kW 2.6 3.2 3.6 5.7
o L ost to ambient air, approx. kW 0.06 0.07 0.09 0.14
Cooling circuit
* Rated volumetric flow dm®/min 9 9 12 12
for water at 70 kPa (I/min)
pressure drop
¢ Cooling circuit connection, Pipe thread Pipe thread Pipe thread Pipe thread
inlet and return ISO 228-G % B ISO 228-G % B ISO 228-G % B ISO 228-G % B
(external thread %" (external thread %" (external thread %" (external thread %"
flat-sealing) flat-sealing) flat-sealing) flat-sealing)
* Liquid volume of integrated dm3 (1) 0.52 0.52 0.88 0.88
heat exchanger
Sound pressure level dB 52 52 52 52
Loa (1'm) at 50/60 Hz
Rated input current A 230 285 340 540
Current requirement A 1.4 1.4 1.5 1.5
at 24 V DC, max.
Line connection Flat connector Flat connector Flat connector Flat connector
U1, V1, W1 for M12 screw for M12 screw for M12 screw for M12 screw
e Conductor cross-section, max. mm2 2x 95 2x95 2 x 240 2x 240
DC link connection Flat connector Flat connector Flat connector Flat connector
DCP, DCN for M12 screw for M12 screw for M12 screw for M12 screw
e Conductor cross-section, max. mm2 2x95 2x95 2 x 240 2 x 240
Motor connection Flat connector Flat connector Flat connector Flat connector
U2, va2, W2 for M12 screw for M12 screw for M12 screw for M12 screw
« Conductor cross-section, max. mm? 2x95 2x95 2x 240 2x 240
PE connection Flat connector Flat connector Flat connector Flat connector
for M12 screw for M12 screw for M12 screw for M12 screw
« Conductor cross-section, max. mm? 2x95 2x95 2% 240 2% 240
Motor cable length, max.
® Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IPOO IPOO IPOO IPOO
Dimensions
* Width mm (in) 265 (10.4) 265 (10.4) 265 (10.4) 265 (10.4)
* Height mm (in) 835.5 (32.9) 835.5 (32.9) 983 (38.7) 983 (38.7)
® Depth mm (in) 549 (21.6) 549 (21.6) 549 (21.6) 549 (21.6)
Frame size FL FL GL GL
Weight, approx. kg (Ib) 77 (170) 77 (170) 108 (238) 108 (238)

) Nominal HP based on asynchronous (induction) motors and 460 V 3 AC. For specific sizing select drive based on motor nameplate current and overload.
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. Characteristic curves

Pressure drop Overload capability
The base-load current /_is based on a load cycle of 110 % for

! 400 7 4 60 s or 150 % for 10 s with a load cycle period of 300 s.
o kPa V4
o / Current G_D213_EN_00007b
o 300 / 4 Short-time current
5 / Rated current (permanent)
[0}
T 1AXI— Base load current I
o 200 p4 for low overload
/ laee T ¢ —— ¢~/ ——————————— =
§ lLA_
100 g 60 s ‘
7 | 2 4 300s
1
0 o |
5 10 15 20 Umin 25 ==
——  \Nater Volumetric flow—= L -
= Antifrogen N/water at 0 °C (32 °F) ow overioa
and 45/55 Vol. % The base-load current Iy is based on a load cycle of 150 % for
60 s or 160 % for 10 s with a load cycle period of 300 s.
Pressure drop with frame size FL
Current G_D213_EN_00008c
400 Short-time current
! 15x Iy
kPa y 4 Rated current (permanent) [
Q.
<) Base load current I
© a
g 300 7 bead— | — | £ /[ forhighoverload _ _ _ _ | _
=1 p
3 / o Iy
£ 200 / ~60s—~
300s
= il
A E u
100 AP : P—
~ ﬁ‘ High overload
[=}
0 o
5 10 15 20 25 I/min 30 1 G_D211_EN_00084a
— \\ater Volumetric flow —= *
= Antifrogen N/water at Imax 4
0 °C (32 °F) and 45/55 Vol. %
Isg +— — == —_—— =
Pressure drop with frame size GL Tratod ]
0.7 X ~f—
rated =— 4 min —
10 min
t—

S6 load cycle with previous load with a load cycle period of 600 s
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. Characteristic curves (continued)
Derating factors

Output current dependent on pulse frequency

derating is required due to the power losses internally trans-
40 ferred to the ambient air. Current derating is not necessary when

Liquid-cooled Rated Derating factor i (12520) ~
Power Modules output s .C ~ ~
in chassis format current o P ~
5 40 ~ o
Type A forapulse  for a pulse o (i) T ~
frequency of frequency of 2
2.5 kHz 4 kHz o (8%0)
6SL3315-1TE32-1AA3 210 0.95 0.82 é
£
6SL3315-1TE32-6AA3 260 0.95 0.83 S &
6SL3315-1TE33-1AA3 310 0.97 0.88 % g
€ 10 p
6SL3315-1TE35-0AA3 490 0.94 0.78 E (50) L
& =
110 ! d
* (32)6 1000 2000 3000 m 4000
100 0 (3282) (6563) (9845)  (ft) (13126)
- % Installation altitude above sea level —
s 90 === Ambient temperature Ty 5y at =100 %
% 80 == = Ambient temperature T,y at =90 %
=
*g ;3 Current derating dependent on installation altitude
3 % Note: For installation altitudes over 2000 m (6562 ft), current
73
[
fot,

30 S an additional external fan is used for ventilation.
20 z
\
10 8 * 100 G_D211_EN_00006b] 1.0 *
0 0‘ o \ =]
0 10 20 30 40 50 °C 60 & \ X<
(32) (50) (68) (86) (104) (122) (°F) (140) £ 5
Coolant temperature —— 9 N\ o
= Without antifreeze agent g 90 AN 09 o
m With antifreeze agent S £
= @®
Current derating dependent on temperature of the cooling liquid é— g N\ 3
) N\
58 A
110 %3 80 N 0.8
f 100 Ew \
z % 2%
g @
3 80 70 0.7
32 70 0 1000 2000 3000 m 4000
= (3281) (6562) (9843) (ft) (13124)
k) Installation altitude above sea level —=
2 50
w
€ 40 Voltage derating dependent on installation altitude
$ 30 2
8 G_D211_EN_00249a
a z * 100 S
\
10 § = %
0 o g 75
0 10 20 30 40 50 °C 60 3
(32) (50) (68) (86)  (104)  (122) (°F) (140) 5% 50
Ambient temperature —=— %—\E
° g
; i 2L 25
Current derating dependent on ambient temperature % =
Q2=
EZ O
o= 0 5 10 15 Hz (20..1600)

Output frequency —m

Current derating dependent on output frequency
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Line reactors

. Overview

Line reactors limit the low-frequency harmonic effects and re-
duce the load on the rectifiers of the Power Modules. The higher
the rated output of the Power Modules, the lower the required
inductance of the line reactor. A line reactor is not required where
the effective supply impedance equals uy > 3 %.

For further information see chapter System description —
Dimensioning.

. Technical specifications

Line voltage Line reactor
380...480V 3 AC 6SL3000-0CE32-3AA0 6SL3000-0CE32-8AA0 6SL3000-0CE33-3AA0 6SL3000-0CE35-1AA0
Rated current A 224 278 331 508
Power loss kW 0.24/0.27 0.21/0.25 0.23/0.27 0.31/0.37
at 50/60 Hz
Line connection Flat connector Flat connector Flat connector Flat connector
1U1, 1V1, 1WA for M10 screw for M10 screw for M10 screw for M12 screw
Load connection Flat connector Flat connector Flat connector Flat connector
1U2, 1v2, 1W2 for M10 screw for M10 screw for M10 screw for M12 screw
PE connection M6 screw M6 screw M6 screw M6 screw
Degree of protection IPOO IPOO IPOO IPOO
Dimensions
o Width mm (in) 270 (10.6) 270 (10.6) 270 (10.6) 300 (11.8)
® Height mm (in) 248 (9.76) 248 (9.76) 248 (9.76) 269 (10.6)
¢ Depth mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 212.5(8.37)
Weight, approx. kg (Ib) 24.5 (54) 26 (57) 27.8 (61) 38 (84)
Approvals, cURus cURus cURus cURus
according to
Suitable for Type 6SL3310-1TE32-1... 6SL3310-1TE32-6... 6SL3310-1TE33-1... 6SL3310-1TE33-8...
Power Module (rated (210 A) (260 A) (310 A) (380 A)
in chassis format output 6SL3315-1TE32-1... 6SL3315-1TE32-6... 6SL3315-1TE33-1... 6SL3310-1TE35-0...
current) (210 A) (260 A) (310 A) (490 A)
6SL3315-1TE35-0...
(490 A)
. Selection and ordering data
Rated output Type rating Suitable for Power Module Frame size Line reactor
current in chassis format
A kW (HP) Type Order No.
Line voltage 380 ... 480 V 3 AC
210 110 (150) 6SL3310-1TE32-1AA3 FX 6SL3000-0CE32-3AA0
6SL3315-1TE32-1AA3 FL
260 132 (200) 6SL3310-1TE32-6AA3 FX 6SL3000-0CE32-8AA0
6SL3315-1TE32-6AA3 FL
310 160 (250) 6SL3310-1TE33-1AA3 GX 6SL3000-0CE33-3AA0
6SL3315-1TE33-1AA3 GL
380 200 (300) 6SL3310-1TE33-8AA3 GX 6SL3000-0CE35-1AA0
490 250 (400) 6SL3310-1TE35-0AA3 GX
6SL3315-1TE35-0AA3 GL
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Line filters

. Overview

[ Y
N

N,
i

. Integration

Line

Line filter

#

Line reactor

G_D211_EN_00063

Power Module

_~

In plants with strict EMC requirements, line filters work together
with line reactors to restrict the conducted interference emanat-
ing from the Power Modules to the limit values of Class C2 as
defined in EN 61800-3. Line filters are suited only for direct
connection to TN systems with grounded star point.

e

. Technical specifications

Line voltage
380...480 V3 AC

Rated current A

Line filter

6SL3000-0BE32-5AA0

250

6SL3000-0BE34-4AA0
440

6SL3000-0BE36-0AA0
600

Power loss kW

0.05

0.05

0.06

Line connection

Flat connector

Flat connector

Flat connector

1U1, 1V1, 1WA for M10 screw for M10 screw for M10 screw
Load connection Flat connector Flat connector Flat connector
1U2, 1vV2, 1W2 for M10 screw for M10 screw for M10 screw
PE connection M8 hole M8 hole M10 hole
Degree of protection IPOO IPOO IPOO
Dimensions

o Width mm (in) 360 (14.2) 360 (14.2) 400 (15.7)

* Height mm (in) 240 (9.45) 240 (9.45) 265 (10.4)

¢ Depth mm (in) 116 (4.57) 116 (4.57) 140 (5.51)
Weight, approx. kg (Ib) 12.3 (27) 12.3 (27) 19 (42)
Approvals, UR, cUR UR, cUR UR, cUR

according to

Suitable for
Power Module
in chassis format

current)

Type (rated output

6SL3310-1TE32-1... (210 A)

6SL3310-1TE32-6... (260 A)
65L3310-1TE33-1... (310 A)
6SL3310-1TE33-8... (380 A)

6SL3310-1TE35-0... (490 A)

. Selection and ordering data

Rated output current Type rating Suitable for Power Module in chassis format Line filter

A kW (HP) Type Order No.

Line voltage 380 ... 480 V 3 AC

210 110 (150) 6SL3310-1TE32-1AA3 6SL3000-0BE32-5AA0
260 132 (200) 6SL3310-1TE32-6AA3 6SL3000-0BE34-4AA0
310 160 (250) 6SL3310-1TE33-1AA3

380 200 (300) 6SL3310-1TE33-8AA3

490 250 (400) 6SL3310-1TE35-0AA3 6SL3000-0BE36-0AA0
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Recommended line-side components

. Overview
Suitable line-side power components are assigned depending Further information about the line contactors, switch disconnec-
on the power rating of the Power Modules. tors, circuit breakers and fuses specified in the table can be

The following tables list recommended components and found in Catalogs LV 10.1 and IC 10.

apply for ambient temperatures up to 40 °C (104 °F).

Assignment of line-side power components to Power Modules in chassis format

Rated output ~ Type rating Suitable for Power Module  Line contactor Circuit breaker Circuit breaker

current in chassis format IEC 60947 ULA489/CSA C22.2 No. 5-02
A kW (HP) Type 6SL3310- Type Order No. Order No.

210 110 (150)  1TE32-1AA3 3RT1064-... 3VL4725-1DC36-0AA0 3VL3125-3KN30-0AA0
260 132 (200)  1TE32-6AA3 3RT1065-... 3VL4731-1DC36-0AA0 3VL4130-3KN30-0AA0
310 160 (250) 1TE33-1AA3 3RT1066-... 3VL4740-1DC36-0AA0 3VL4135-3KN30-0AA0
380 200 (300) 1TE33-8AA3 3RT1075-... 3VL5750-1DC36-0AA0 3VL4140-3KN30-0AA0
490 250 (400)  1TE35-0AA3 3RT1076-... 3VL5763-1DC36-0AA0 3VL4560-3KN30-0AA0
Rated output ~ Type rating Suitable for Power Module ~ Main switch Fuse switch disconnector Switch disconnector
current in chassis format with fuse holders

A kW (HP) Type 6SL3310- Order No. Order No. Order No.

210 110 (150) 1TE32-1AA3 3KA5530-1GEO1 3NP1143-1DA10 3KL5530-1GB01

260 132 (200) 1TE32-6AA3 3KA5730-1GEO1 3NP1153-1DA10 3KL5730-1GB01

310 160 (250)  1TE33-1AA3 3KA5730-1GE01 3NP1153-1DA10 3KL5730-1GB01

380 200 (300)  1TE33-8AA3 3KA5730-1GEO1 3NP1153-1DA10 3KL5730-1GB01

490 250 (400) 1TE35-0AA3 3KA5830-1GEO1 3NP1163-1DA10 3KL6130-1GB00
Rated output ~ Type rating Suitable for Power Module ~ Fuse UL/CSA fuse, Class J

current in chassis format

Available from: Mersen
Www.ep.mersen.com

A kW (HP) Type 6SL3310- Order No. Rated current Size Reference No.
mm

210 110 (150)  1TE32-1AA3 3NA3144 250 A 54 x 181 AJT250

260 132 (200)  1TE32-6AA3 3NA3250 300 A 54 x 181 AJT300

310 160 (250)  1TE33-1AA3 3NA3254 350 A 54 x 181 AJT350

380 200 (300)  1TE33-8AA3 3NA3260 400 A 54 x 181 AJT400

490 250 (400)  1TE35-0AA3 3NA3372 600 A 64 x 203 AJT600
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. Overview

Basic Line Modules in booksize format

Basic Line Modules are used for applications in which no energy
is returned to the supply or where the energy exchange between
motor and generator axes takes place in the DC link. Basic Line
Modules can only feed energy from the supply system into the
DC link, energy cannot be fed back into the supply system. The
DC link voltage is directly derived from the 3-phase line voltage
via a 6-pulse bridge circuit. Basic Line Modules are designed for
connection to grounded, star TN/TT systems and non-grounded,
symmetrical IT systems. The connected Motor Modules are
pre-charged over the integrated pre-charging resistors (20 kW
and 40 kW) or through activation of the thyristors (100 kW).

The 20 kW and 40 kW Basic Line Modules are equipped with an
integrated brake chopper. With the addition of an external brak-
ing resistor, they can be used for applications with intermittent
regenerative operation such as stopping.

A Braking Module is required with a 100 kW Basic Line Module
in addition to an external braking resistor for regenerative oper-
ation.

. Design

The Basic Line Modules in booksize format feature the following
connections and interfaces as standard:

e 1 power connection

® 1 connection for the 24 V DC electronics power supply
e 1 DC link connection

3 DRIVE-CLIiQ sockets

e 1 connection for braking resistor (20 kW and 40 kW
Basic Line Modules only)

* 1 temperature sensor input

The status of the Basic Line Modules is indicated via two
multi-color LEDs.
The scope of supply of the Basic Line Modules includes:

¢ DRIVE-CLIQ cable for connection to the adjacent Control Unit
on the left for drive control, length 0.11 m (4.33 in)

e DRIVE-CLIQ cable (length depends on module width) to
connect Basic Line Module to adjacent Motor Module,
length = width of Basic Line Module + 0.11 m (4.33 in)

e Jumper for connecting the 24 V DC busbar to the adjacent
Motor Module

e 24\ terminal adapter (X24)

e Connector X21

e 2 blanking plugs for sealing unused DRIVE-CLiQ sockets
e 1 set of warning signs in 30 languages

e 1 heat conducting foil (for Basic Line Modules with cold plate
cooling only)
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. Integration

The Basic Line Module communicates with a CU320-2 or
SIMOTION D4x5-2 Control Unit or Controller Extension CX32-2

via DRIVE-CLIQ.
L1
L2 ext.
L3 24V
PE
< +] M
[
Main N N—————— | [ =
circuit-breaker
| X4 Q X200 X201 X202
| — - — - — - — - — - —-— 1|~ [~
| | 3|3 |3 ¢
Fuses | [ ] | ‘ A
o A\ X21 ‘ ¢} [¢] [¢] |
1 - - -
e + Temp Ql|Q Q ‘
29 { - Temp g UZJ g |
o] ® e T AEHEE
| i@ EP M _:_Jl M . |
"
| &— 24vDC
— 7= =X\ v —L_1 Line contactor | el GuciE
3)4) i vy |
|
. . .
Elg __lrn fr2 . Basic Line Module |
| | ‘ |
| I | |
| R1 ? o DCP
[ b R2__4 ¥ | DC link current
- —p
Braking resistor ‘ PL ‘
(option) i ! 6 DCN
|
‘ |
‘ 4& I
w \
Line filter ~ ‘ 8 D READY i
I: | o
| | ~ 1 DC LINK
‘ Ei
Line reactor ‘ \T . A‘ ‘ g.
| QO ¢
=)
‘— ————— W e - e s — = — = — 0 —0 —¢
U1 V1 W1 I
Input current =
—

1) For operation, a 24 V DC voltage must be applied between terminals “EP +24 V” and “EP M”
2) Digital input (DI) or digital output (DO), controlled by the Control Unit.

3) No additional load permitted downstream of the line contactor.

4) The current carrying capacity of the digital output (DO) must be taken into account; an output interface element may have to be used.

Connection example for 20 kW and 40 kW Basic Line Modules in booksize format

Note: The thermostatic switch built into the braking resistor must
be looped into the shutdown chain of the drive to prevent ther-

mal overloading of the system in the event of a fault. If a braking
resistor is not connected, a jumper must be connected between

X21.1 and X21.

2.
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. Integration (continued)

L1
L2 ext.
L3 24V
PE
1 T
AN —————— I
Main | o
circuit-breaker [ 2R X200 X201 X202
| 77777777777 - - — | © r N T —
| | o) !
| [} [9) [ |
s (][] ol 00518
L X1 allel el
1 - - -
19 _.’7 + Temp Q1| Q ‘
29(m——— - Temp szl 2]
o2 o S e T = 5| (5] |
[aoem 3=, IRy
\ o 24vDC
M
— /= ="\ \+ —[_ Line contactor : O—= busbars
3)4) \ vy \
| 5 . !
2
> | Basic Line Module |
[cu] | ‘
\ \
| ODCP
‘ | DC link current
0 | —
\ I 4 peN
| |
| |
| |
Line filter (7.4 i 8 D READY i
| w
' | —[JDCLINK !
| .
| 19
. z
Line reactor I I I ‘ @ @ ‘g
=)
SR 0 - 0 - O - — - — - — o —0 —©
U1 V1 W1 I
Input current -
—

1) For operation, a 24 V DC voltage must be applied between terminals “EP +24 V” and “EP M”

2) Digital input (DI) or digital output (DO), controlled via Control Unit.

3) No additional load permitted downstream of the line contactor.

4) The current carrying capacity of the digital output (DO) must be taken into account; an output interface element may have to be used.

Connection example for 100 kW Basic Line Module in booksize format
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. Technical specifications
Basic Line Module in booksize format
6SL313...

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

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

Line frequency

47 ... 63 Hz

SCCR (short-circuit current rating)

65 kA in conjunction with the recommended fuses class J or
circuit breakers in accordance with UL489 / CSA 22.2 No. 5-02
see recommended line-side components

Line power factor
at rated power

¢ Fundamental power factor (cos ¢4) > 0.96
o Total (1) 0.75 ... 0.93
Overvoltage category Class Il

to EN 60664-1

DC link voltage, approx.

1.35 x line voltage )

Electronics power supply

24V DC, -15 %/+20 %

Radio interference suppression

® Standard
- 20 kW and 40 kW Basic Line Modules
- 100 kW Basic Line Module

* With line filter

No radio interference suppression

Category C3 to EN 61800-3
Total cable length up to 350 m (1148 ft) (shielded)

Category C2 to EN 61800-3
Total cable length up to 350 m (1148 ft) (shielded)

Type of cooling

- Internal air cooling,
power units with forced air cooling using a built-in fan

- Cold plate cooling

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0...40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 1000 m (3281 ft) above sea level without derating,
> 1000 ... 4000 m (3281 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

") The DC link voltage is unregulated and load-dependent.

cULus

For further information see chapter System description — Dimensioning.
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. Technical specifications  (continued)

Line voltage Basic Line Module in booksize format

380...480 V3 AC
* Internal air cooling 6SL3130-1TE24-0AA0

6SL.3136-1TE24-0AA0

6SL3130-1TE31-0AAQ
6SL3136-1TE31-0AAQ

6SL3130-1TE22-0AA0
6SL3136-1TE22-0AA0

¢ Cold plate cooling

Power
® Rated power Praieq
- At380 V3 AC kW 20 40 100
- At460V 3 AC? (HP) (25) (50) (125)
e For S6 duty (40 %) Psg kW 26 52 130
® Prax kW 60 120 175
Braking power
with external braking resistor
* Pamax. (= 2% Pateq) kW 40 80 -
e Continuous braking power Py kW 5 10 =
(= 0.25 X Prated)
DC link current
* At600V DC A 34 67 167
e For S6 duty (40 %) A 43 87 217
° Maximum A 100 200 292
Input current
® Rated current A 35 69 172
at380 V3 AC
* Maximum A 113 208 301
Activation threshold \ 774 774 -
Braking chopper
Resistance value Q >14.8 274 -
of the external braking resistor
Cable length, max. m (ft) 15 (50) 15 (50) -
to braking resistor
Connection for braking resistor (X2) Screw-type terminals Screw-type terminals -
e Conductor cross-section, max. mm2 05...4 05...10
Current requirement, max. A 1 1.4 2
24 V DC electronics power supply
Current carrying capacity
® 24V DC busbars A 20 20 20
* DC link busbars A 100 200 200
DC link capacitance
¢ Basic Line Module uF 940 1880 4100
 Drive line-up, max. uF 20000 20000 50000
Internal air cooling
* Power loss ") KW 0.144 0.284 0.628
* Cooling air requirement m3/s (ft3/s) 0.016 (0.565) 0.031 (1.095) 0.05 (1.77)
* Sound pressure level Lp (1 m) dB < 60 < 65 < 65
Cold plate cooling
e Power loss, int./ext. kW 0.047/0.095 0.071/0.205 0.168/0.45
e Thermal resistance Ry, K/W 0.075 0.05 0.045
Line connection U1, V1, W1 Screw-type terminals Screw-type terminals M8 screw stud
e Conductor cross-section, max. mm? 05...16 10... 50 1x35 ... 120 or 2 x 50
Shield connection Integrated into the power plug See Accessories See Accessories
PE connection M5 screw M6 screw M6 screw
Cable length, max. 1000/1500 (3281/4921) 1000/1500 (3281/4921) 1000/1500 (3281/4921)
(total of all motor power cables and DC link) (above 630/850 m (above 630/850 m (above 630/850 m
* Shielded/unshielded m (ft) (2067/2789 ft) with Voltage ~ (2067/2789 ft) with Voltage  (2067/2789 ft) with Voltage
Clamping Module) Clamping Module) Clamping Module)
Degree of protection IP20 IP20 IP20
Dimensions
* Width mm (in) 100 (3.94) 150 (5.91) 200 (7.87)
® Height mm (in) 380 (15.0) 380 (15.0) 380 (15.0)
e Depth
- With internal air cooling mm (in) 270 (10.6) 270 (10.6) 270 (10.6)
- With cold plate cooling mm (in) 226 (8.90) 226 (8.90) 226 (8.90)
Weight, approx.
- With internal air cooling kg (Ib) 6.8 (15) 11.3 (25) 15.8 (35)
- With cold plate cooling kg (Ib) 6.4 (14) 10.9 (24) 16.4 (36)

1) Power loss of Basic Line Module at rated output including losses of 24 V DC electronics power supply.

2) Nominal HP ratings are provided for ease of assigning components only. The Line Module outputs are dependent on the Motor Module loading and are to be
dimensioned accordingly.
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. Selection and ordering data
Basic Line Module
in booksize format
Description Order No.

Line voltage 380 ... 480 V 3 AC

Internal air cooling
Rated supply power:

20 kW (25 HP)
40 KW (50 HP)
100 kW (125 HP)

Cold plate cooling
Rated supply power:

20 kW (25 HP)
40 kW (50 HP)
100 kW (125 HP)

6SL3130-1TE22-0AA0
6SL3130-1TE24-0AA0
6SL3130-1TE31-0AA0

6SL3136-1TE22-0AA0
6SL3136-1TE24-0AA0
6SL3136-1TE31-0AA0

Description
Accessories

Order No.

Shield connection plate
For Line Modules and Motor Modules
in booksize format

® 150 mm (5.91 in) wide
for internal air cooling

® 150 mm (5.91 in) wide
for cold plate cooling

® 200 mm (7.87 in) wide
for internal air cooling

® 200 mm (7.87 in) wide
for cold plate cooling

6SL3162-1AF00-0AAL

6SL3162-1AF00-0BA1

6SL3162-1AH01-0AA0

6SL3162-1AH01-0BAO

DC link rectifier adapter
For direct infeed of DC link voltage

e Screw-type terminals 0.5 ... 10 mm?
for Line Modules and Motor Modules
in booksize format with a width of
50 mm (1.97 in) or 100 mm (3.94 in)

« Screw-type terminals 35 ... 95 mm?
For Line Modules and Motor Modules
in booksize format with a width of
150 mm, 200 mm and 300 mm
(5.91in, 7.87 inand 11.81in)

6SL3162-2BD00-0AA0

6SL3162-2BM00-0AAQ

DC link adapters
(2 units)

For multi-tier configuration
Screw-type terminals 35 ... 95 mm?
For all Line Modules and

Motor Modules in booksize format

6SL3162-2BM01-0AAQ

Accessories for re-ordering

24 V terminal adapter

For all Line Modules and
Motor Modules in booksize format

6SL3162-2AA00-0AA0

24V jumper

For connection of the 24 V busbars
(for booksize format)

6SL3162-2AA01-0AA0

Warning labels
in 30 languages

This set of foreign language warning
labels can be placed on top of the
standard German or English signs.

A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,

SK, TR

6SL3166-3AB00-0AA0

Accessories pack

(plug-in terminals, DRIVE-CLIQ jumper,
dust-proof blanking plugs)

For DRIVE-CLIQ port

e For Basic Line Modules with a
width of 100 mm (3.94 in)

6SL3163-8LD00-0AA0

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

6SL3066-4CA00-0AAO
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. Characteristic curves

Overload capability Derating characteristics
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. Characteristic curves (continued)

Braking power with external braking resistor

The following load cycles are defined for the braking modules of
the 20 kW and 40 kW Basic Line Modules:

P * G_D211_EN_00185a
2X]  p—

Prated

15x |

Prated
Pi+—F|— -t — — — — — — ] —_— — ]

~(3sl=-46s -~
300 s t —=

The maximum possible braking power P,y is calculated using
the following formula:

Prmax = U2/R
U = Activation threshold
R = Resistance value of the external braking resistor

The maximum braking power is achieved with the smallest
permissible resistance value. The maximum possible braking
power falls at larger resistance values.

G_D211_EN_00187a

40
kW

y 4

Power P —=

20

0
15 20 25 30 35 40 Q 45
=== \ax. braking power Resistance —=

=== continuous braking power

Braking power of the 20 kW Basic Line Modules depending on the con-
nected braking resistor

When the recommended braking resistor is used, the following
values result for the maximum braking power or continuous
braking power:

Braking resistor 6SE7023-2ES87-2DCO
Resistance value = 20 Q — max. braking power = 30 kW,
continuous braking power = 5 kW

G_D211_EN_00188a

80
kw

y 4

60 N

Power P —

40

20

0

7.5 10 125 15 17.5
=== Max. braking power
=== continuous braking power

20 Q 225
Resistance —

Braking power of the 40 kW Basic Line Modules depending on the con-
nected braking resistor

When the recommended braking resistor is used, the following
values result for the maximum braking power or continuous
braking power:

Braking resistor 6SE7028-0ES87-2DCO
Resistance value = 8 Q — max. braking power = 75 kW;
continuous braking power = 10 kW (limited by braking module)
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Line reactors

. Overview . Selection and ordering data

Rated power  Suitable for Line reactor
of the Basic Basic Line Module

Line Module in booksize format

kW (HP) Order No.

Line voltage 380 ... 480 V 3 AC

20 kW and 100 kW line reactors

Line reactors limit the low-frequency harmonic effects and
reduce the load on the semiconductors of the Basic Line

Module.

6SL3136-1TE31-0AA0

20 (25) 6SL3130-1TE22-0AA0  6SL3000-0CE22-0AA0
6SL3136-1TE22-0AA0

40 (50) 6SL3130-1TE24-0AA0  6SL3000-0CE24-0AA0
6SL3136-1TE24-0AA0

100 (125) 6SL3130-1TE31-0AA0  6SL3000-0CE31-0AA0

. Technical specifications

Line voltage
380...480V 3 AC

Line reactor
6SL3000-0CE22-0AA0

6SL3000-0CE24-0AA0

6SL3000-0CE31-0AA0

Rated current A 37 74 185
Power loss kW 0.13/0.154 0.27/0.32 0.48/0.565
at 50/60 Hz
Line/load connection Screw-type terminals Screw-type terminals Flat connector for M8 screw
® Conductor cross-section mm? 05...16 215035 -
Degree of protection IP20 IP20 IPOO
Dimensions
* Width mm (in) 178 (7.01) 210 (8.27) 261 (10.3)
* Height mm (in) 165 (6.50) 245 (9.65) 228 (8.98)
e Depth mm (in) 100 (3.94) 93 (3.66) 137 (5.39)
Weight, approx. kg (Ib) 5.2 (11.5) 11.2 (25) 21.7 (48)
Approvals, according to cURus cURus cURus
Suit_ablq for Type 6SL.3130-1TE22-0AA0 6SL.3130-1TE24-0AA0 6SL.3130-1TE31-0AA0
ﬁa&'}% t'srl‘fe'\;'gf‘ng;? 6SL3136-1TE22-0AA0 6SL3136-1TE24-0AAQ 6SL3136-1TE31-0AAD
® Rated power of the kW (HP) 20 (25) 40 (50) 100 (125)

Basic Line Module

- 2013
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Line filters

. Overview

In plants with strict EMC requirements, line filters work together
with line reactors to restrict the conducted interference emanat-
ing from the Power Modules to the limit values of Class A1 as de-
fined in EN 55011 and Category C2 as defined in EN 61800-3.
Line filters are suited only for direct connection to TN systems.

a

. Selection and ordering data

Rated power  Suitable for

of the Basic Basic Line Module
Line Module in booksize format
kW (HP)

Line voltage 380 ... 480 V 3 AC

Line filter

Order No.

20 (25) 6SL3130-1TE22-0AA0  6SL3000-0BE21-6DA0
6SL3136-1TE22-0AA0

40 (50) 6SL3130-1TE24-0AA0  6SL3000-0BE23-6DA1
6SL3136-1TE24-0AA0

100 (125) 6SL3130-1TE31-0AA0  6SL3000-0BE31-2DA0

6SL3136-1TE31-0AA0

. Technical specifications

Line voltage
380...480V 3 AC

Line filter
6SL3000-0BE21-6DA0

6SL.3000-0BE23-6DA1

6SL3000-0BE31-2DA0

Rated current A 36 74 192

Power loss kW 0.016 0.02 0.09

Line/load connection Screw-type terminals Screw-type terminals Screw-type terminals
L1,L2,L3/U, VW

® Conductor cross-section mm? 10 35 95

PE connection M6 screw stud M6 screw stud M10 screw stud
Degree of protection IP20 IP20 IP20

Dimensions

* Width mm (in) 50 (1.97) 75 (2.95) 150 (5.91)

 Height mm (in) 429 (16.9) 433 (17.0) 479 (18.9)

e Depth mm (in) 226 (8.90) 226 (8.90) 226 (8.90)

Weight, approx. kg (Ib) 5(11) 7.5(16.5) 18.8 (41)

Approvals, according to cURus cURus cURus

Suitgablq for Type 6SL.3130-1TE22-0AA0 6SL.3130-1TE24-0AA0 6SL.3130-1TE31-0AA0
ﬁa&% I'z's’:;e'\;'gg;’;‘i 6SL3136-1TE22-0AA0 6SL3136-1TE24-0AA0 6SL3136-1TE31-0AAQ
® Rated power of the kW (HP) 20 (25) 40 (50) 100 (125)

Basic Line Module
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Recommended line-side components

. Overview

Suitable line-side power components are assigned depending
on the power rating of the Basic Line Module.

Further information about the line contactors, switch disconnec-
tors, circuit breakers and fuses specified in the table can be

The tables below list recommended components. found in Catalogs LV 10.1 and IC 10.

Assignment of line-side power components to Basic Line Modules in booksize format

Rated power Suitable for Line contactor Output coupling device Main switch
Basic Line Module for line contactor
in booksize format

kW (HP) Type Type Order No. Order No.
6SL.3130-
6SL.3136-

Line voltage 380 ... 480 V 3 AC

20 (25) 1TE22-0AA0 3RT1035-... 3TX7004-1LB00 3LD2504-0TK51
40 (50) 1TE24-0AA0 3RT1045-... 3TX7004-1LB00 3LD2704-0TK51
100 (125) 1TE31-0AAO0 3RT1056-... 3TX7004-1LB00 3KA5530-1GE01
Rated power Suitable for Circuit breaker Circuit breaker Fuse switch disconnector

Basic Line Module
in booksize format

KW (HP) Type
6SL3130-
65L3136-

Line voltage 380 ... 480 V 3 AC

IEC 60947

Order No.

UL489/CSA C22.2 No. 5-02

Order No.

Order No.

20 (25) 1TE22-0AA0 3RV1041-4JA10 3VL2106-2KN30-.... 3NP1123-1CA20
40 (50) 1TE24-0AA0 3VL2710-1DC33-.... 3VL2110-2KN30-.... 3NP1123-1CA20
100 (125) 1TE31-0AA0 3VL3725-1DC36-.... 3VL3125-2KN30-.... 3NP1143-1DA20
Rated power Suitable for Switch disconnector with fuse LV HRC fuse UL/CSA fuse, Class J ¥
Basic Line Module  holders (gL/gG) Available from:

in booksize format Mersen

WWW.ep.mersen.com

kW (HP) Type Order No. Rated Size Order No. Rated Size Refer-
6SL3130- current current ence No.
6SL.3136- mm
Line voltage 380 ... 480 V 3 AC
20 (25) 1TE22-0AA0 3KL5230-1GB01 63 A 000 3NA3822 60 A 29x 117 AJT60
40 (50) 1TE24-0AA0 3KL5230-1GB01 100 A 000 3NA3830 100 A 29x 117 AJT100
100 (125) 1TE31-0AA0 3KL5730-1GB01 250 A 1 3NA3144 250 A 54x 181  AJT250

) Not suitable for 3NP and 3KL switch disconnectors.
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. Overview . Design

The Basic Line Modules in chassis format feature the following
connections and interfaces as standard:

e 1 power connection

® 1 connection for the 24 V DC electronics power supply

e 1DC link connection (DCP, DCN) for supplying the connected
Motor Modules

¢ 1 DC link connection (DCPA, DCNA) for connecting a
Braking Module

¢ 1 temperature sensor input (KTY84-130 or PTC/Pt100)
e 3 DRIVE-CLIQ sockets

The status of the Basic Line Modules is indicated via two
multi-color LEDs.

The scope of supply of the Basic Line Modules includes:

e 0.6 m (1.97 ft) DRIVE-CLIiQ cable for connection to a CU320-2
or SIMOTION D4x5-2 Control Unit or Controller Extension
CX32-2

e 1.45m (4.76 ft) DRIVE-CLIQ cable for connection between the
Control Unit and first Motor Module

Basic Line Modules are used for applications in which no energy
is returned to the supply or where the energy exchange between
motor and generator axes takes place in the DC link. The con-
nected Motor Modules are pre-charged via the thyristor gate
control. The thyristors are always fired at a delay angle of 0° in
operation. Basic Line Modules are designed for connection to
grounded TN/TT systems and non-grounded IT systems.

In a Basic Line Module in chassis format, a Braking Module of
the corresponding size can be installed to support generating
mode of the drive system in combination with an external
braking resistor.
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Basic Line Modules in chassis format

. Integration

The Basic Line Modules communicate with the higher-level Control Unit via DRIVE-CLiQ. The Control Unit in this case can be a
CU320-2 or a SIMOTION D Control Unit. An external 24 V DC power supply is required to operate Basic Line Modules.

X400 X401 X402

L1 " ************ o1~ "
L2 ‘ sllgl |z
13 | Basic Li S8l [8] |
| 18] 7] 7] 7]
‘ asic @ 3 3 3 ‘
| Module ol lol o] |
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| [ [d [
Main switch %\% \ Format 21 el el |
|
- -X9
o ooy [
. > v
|24 V DCp— §® - ‘
- Z® Internal ‘
= power supply I
=O(=— Activation of line
SRy [ 1
\ |
: -X41 ~ o DCP :
Line contactor \1\_ Sﬁ_ - %@ Temp _ = 5DCN DC link
T [ - Bl £¥E® =—-Temp '—O DCPA Connection for
~ | _— “~Q(=—EP +24V _F10 _¢ DCNA Braking Module
jII I-—i® ——EP M1 — g _(@ |
| - J—‘;I x42 i intelrnal Fan 1
1
—O(=—P24L |
Line reactor | | g@ - P24L |
| | ne & EREADY \
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\ |
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|
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| S |
! 1 X1 I !
— - — - - -0 -0—0- -— - — - — -
— <] =] w G_D213_EN_00082a
T o > 3| a =

Connection example of Basic Line Module in chassis format
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Basic Line Modules in chassis format

. Technical specifications
Basic Line Module in chassis format
6SL3330-1T...

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

380 ... 480 V 3 AC £10 % (in operation -15 % < 1 min) or
500 ... 690 V 3 AC +10 % (in operation -15 % < 1 min) '

Line frequency

47 ... 63 Hz

SCCR (short-circuit current rating)

In conjunction with the recommended fuses of type 3NE1
see recommended line-side components

e Rated power 200 ... 400 kW 65 kA

e Rated power 560 kW 84 kA

® Rated power 710 ... 1100 kW 170 kA
Line power factor

at rated power

* Fundamental power factor (cos ¢4) > 0.96

o Total (4) 0.75...0.93
Overvoltage category Class Il

to EN 60664-1

DC link voltage, approx.

1.35 x line voltage 2)

Electronics power supply

24V DC, -15 %/+20 %

Main contactor control
e Terminal strip X9/5-6

240 V AC/ max. 8 A
30V DC/ max. 1A

Radio interference suppression
e Standard
o With line filter

Category C3 to EN 61800-3
Category C2 to EN 61800-3 up to 900 m (2958 ft) total cable length

Type of cooling

Internal air cooling,
power units with forced air cooling using a built-in fan

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0 ... 40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 2000 m (6562 ft) above sea level without derating,
> 2000 ... 4000 m (6562 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus
only for devices on line voltages
380 ... 480 V 3 AC and 500 ... 600 V 3 AC

DT system with grounded external conductor is not permissible for line voltages > 600 V.

2) The DC link voltage is unregulated and load-dependent.
For further information see chapter System description — Dimensioning.
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. Technical specifications  (continued)

Line voltage
380...480 V3 AC

Basic Line Module in chassis format

6SL3330- 6SL3330- 6SL3330- 6SL3330- 6SL.3330-
1TE34-2AA3 1TE35-3AA3 1TE38-2AA3 1TE41-2AA3 1TE41-5AA3

Infeed power
® Rated power Praieq

- At380 V3 AC kW 200 250 400 560 710

- At460V3ACY (HP) (300) (400) (600) (800) (1000)
® Prax kW (HP) 300 (402) 375 (503) 600 (804) 840 (1126) 1065 (1428)
DC link current
* Rated current faeq Do A 420 530 820 1200 1500
* Base-load current Iy pc A 328 413 640 936 1170
® Imax_DC A 630 795 1230 1800 2250
Input current
® At Vjine = 400 V A 365 460 710 1010 1265
® Maximum A 547 690 1065 1515 1897
Current requirement A 1.1 1.1 1.1 1.1 1.1
24 V DC electronics
power supply, max.
DC link capacitance
¢ Basic Line Module uF 7200 9600 14600 23200 29000
¢ Drive line-up, max. uF 57600 76800 116800 185600 232000
Power loss, max. kW 1.9 2.1 3.2 4.6 8L
Cooling air requirement m3/s (f3/s) 0.17 (6.00) 0.17 (6.00) 0.17 (6.00) 0.36 (12.7) 0.36 (12.7)
Sound pressure level dB 66/68 66/68 66/68 71/73 71/73

Loa (1'm) at 50/60 Hz

Line connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

Flat connector for

U1, V1, W1 M10 screw M10 screw M10 screw M12 screw M12 screw

« Conductor cross-section, max. mm? 2x 240 2x 240 2x 240 6x 185 6 x 185

DC link connection Flat connector for ~ Flat connector for ~ Flat connector for ~ Flat connector for  Flat connector for
DCP, DCN M10 screw M10 screw M10 screw M12 screw M12 screw

« Conductor cross-section, max. mm? 2% 240 2% 240 2% 240 6x 185 6x 185

PE connection M10 screw M10 screw M10 screw M10 screw M10 screw

e Conductor cross-section, max. mm?2 2 x 240 2x 240 2 x 240 4 x 240 4 x 240
Cable length, max.

(total of all motor power cables

and DC link)

® Shielded m (ft) 2600 (8531) 2600 (8531) 2600 (8531) 4000 (13124) 4000 (13124)
e Unshielded m (ft) 3900 (12796) 3900 (12796) 3900 (12796) 6000 (19686) 6000 (19686)
Degree of protection IPOO IPOO IPOO IPOO IPOO
Dimensions

* Width mm (in) 310 (12.2) 310 (12.2) 310 (12.2) 310 (12.2) 310 (12.2)

® Height mm (in) 1164 (45.8) 1164 (45.8) 1164 (45.8) 1653 (65.1) 1653 (65.1)

¢ Depth mm (in) 352 (13.9) 352 (13.9) 352 (13.9) 550 (21.6) 550 (21.6)
Frame size FB FB FB GB GB

Weight, approx. kg (Ib) 96 (212) 96 (212) 96 (212) 214 (472) 214 (472)

) Nominal HP ratings are provided for ease of assigning components only. The Line Module outputs are dependent on the Motor Module loading and are to be

dimensioned accordingly.
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. Technical specifications  (continued)

Line voltage
500... 690 V3 AC

Basic Line Module in chassis format

6SL3330- 6SL3330- 6SL3330- 6SL3330- 6SL3330-
1TG33-0AA3 1TG34-3AA3 1TG36-8AA3 1TG41-1AA3 1TG41-4AA3
Infeed power
e Rated power Prated kW 250 355 560 900 1100
at690 V3 AC ")
* At 500V 3 AC kW 180 250 400 650 800
® Prax kW 81 532.5 840 1350 1650
at690 V3 AC "
DC link current
* Rated current fateq pC A 300 430 680 1100 1400
* i pc A 234 335 530 858 1092
® Imax_DC A 450 645 1020 1650 2100
Input current
® At Vjjpe = 690 V A 260 BI5) SVS 925 1180
® Maximum A 390 562.5 862.5 1387.5 1770
Current requirement A 1.1 1.1 1.1 1.1 1.1
24V DC electronics
power supply, max.
DC link capacitance
¢ Basic Line Module uF 3200 4800 7300 11600 15470
e Drive line-up, max. uF 25600 38400 58400 92800 123760
Power loss kW 1.5 2.1 3.0 5.4 5.8
Cooling air requirement m3/s (f3/s) 0.17 (6.00) 0.17 (6.00) 0.17 (6.00) 0.36 (12.7) 0.36 (12.7)
Sound pressure level dB 66/68 66/68 66/68 71/73 71/73

Loa (1 m) at 50/60 Hz

Line connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

Flat connector for

U1, V1, W1 M10 screw M10 screw M10 screw M12 screw M12 screw

« Conductor cross-section, max. mm?2 2% 240 2% 240 2% 240 6x 185 6x 185

DC link connection Flat connector for ~ Flat connector for  Flat connector for ~ Flat connector for  Flat connector for
DCP, DCN M10 screw M10 screw M10 screw M12 screw M12 screw

e Conductor cross-section, max. mm?2 2x 240 2x 240 2 x 240 6x 185 6 x 185

PE connection M10 screw M10 screw M10 screw M12 screw M12 screw

« Conductor cross-section, max. mm? 2x 240 2x 240 2x 240 4% 240 4 x 240
Cable length, max.

(total of all motor power cables

and DC link)

® Shielded m (ft) 1500 (4921) 1500 (4921) 1500 (4921) 2250 (7382) 2250 (7382)
¢ Unshielded m (ft) 2250 (7382) 2250 (7382) 2250 (7382) 3375 (11073) 3375 (11073)
Degree of protection IPOO IPOO IPOO IPOO IPOO
Dimensions

* Width mm (in) 310 (12.2) 310 (12.2) 310 (12.2) 310 (12.2) 310 (12.2)

* Height mm (in) 1164 (45.8) 1164 (45.8) 1164 (45.8) 1653 (65.1) 1653 (65.1)

® Depth mm (in) 352 (13.9) 352 (13.9) 352 (13.9) 550 (21.6) 550 (21.6)
Frame size FB FB FB GB GB

Weight, approx. kg (Ib) 96 (212) 96 (212) 96 (212) 214 (472) 214 (472)

" The infeed power is proportional to the line voltage. With 500 V 3 AC, the power is reduced by a factor of 690/500 = 1.38.
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. Selection and ordering data . Characteristic curves (continued)
Rated power Basic Line Module Derating characteristics
in chassis format
kW (HP) Order No.
. G_D211_EN_00004c

Line voltage 380 ... 480 V 3 AC % 13
200 (300) 6SL3330-1TE34-2AA3 & r -~ N
250 (400) 6SL3330-1TE35-3AA3 S ; ~

© ~
400 (600) 6SL3330-1TE38-2AA3 -.3 141 ~ Y
560 (800) 6SL3330-1TE41-2AA3 £ ~ ~

o 1.0
710 (1000) 6SL3330-1TE41-5AA3 3 \\
Line voltage 500 ... 690 V 3 AC 0.9
N
250 6SL3330-1TG33-0AA3 08
355 6SL3330-1TG34-3AA3 20 25 30 35 40 45 50 °C 55
560 6SL3330-1TG36-8AA3 (68)  (77)  (86)  (95) (104) (113) (122)(°F)(131)
900 6SL3330-1TG41-1AA3 Ambient temperature —s-
1100 6SL3330-1TG41-4AA3
Accessories Current derating dependent on ambient temperature
Wasr(;‘ilng labels 6SL3166-3AB00-0AA0 Note: A derating factor k > 1.0 is to be taken into account only
In 59 fanguages in conjunction with "current derating dependent on installation
This set of foreign language warning altitude".

labels can be placed on top of the
standard German or English signs.
A set of labels is supplied with the units.

See also chapter System description — Dimensioning.

One sign in each of the following 100 1.00 *
languages is provided in each set: * G_D211_EN_00008b |
BG, CN, CZ, DE, DK, EE, ES, FI, FR, X N\ <
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV, £ N\ S
MT, NL, NO, PL, PT, RO, RU, SE, SI, ‘g N\ §
SK, TR E o5 \\ 095 2
SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAD & \ IS
dust-proof blanking plugs 3 N\ 3
N >
(50 units) = N\
For DRIVE-CLIQ port §% 00 \\ 0.90
23 \
23 \
. Characteristic curves Eo \
£ 85 085
il 0 1000 2000 3000 m 4000
Overload capability (3281)  (6562) (9843) (ft) (13124)
I * 6_D21_EN_00036b Installation altitude above sea level —=
1, 1
max be r: :-1| Current derating dependent on installation altitude
1.5x1y pc+ =t b
N 1 1
: : * 100 G_D211_EN_00006b| 1.0 *
Iated oc+— 41— — 4 — — — — — — — — — — — — L B AN 2
I 1 £ AN 5
IH_DC -l 1= = — .- o AN g
-] l=5g =] \ s
t=—60 s— = 90 N\ 09 o
f 300s S ) £
| = N\ S
— i A
High overload = § N\
3 o 80 N |08
Eg N
D o
o o
70 0.7
0 1000 2000 3000 m 4000
(3281) (6562) (9843) (ft) (13124)

Installation altitude above sea level —=

\loltage derating dependent on installation altitude
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Line reactors

. Overview . Selection and ordering data

Rated power  Suitable for Line reactor
of the Basic Basic Line Module

Line Module in chassis format

kW (HP) Order No.

Line voltage 380 ... 480 V 3 AC

200 (300) 6SL3330-1TE34-2AA3  6SL3000-0CE35-1AA0
250 (400) 6SL3330-1TE35-3AA3

400 (600) 6SL3330-1TE38-2AA3  6SL3000-0CE37-7AAQ
560 (800) 6SL3330-1TE41-2AA3  6SL3000-0CE41-0AA0
710 (1000) 6SL3330-1TE41-5AA3  6SL3000-0CE41-5AA0

Line voltage 500 ... 690 V 3 AC

250 6SL.3330-1TG33-0AA3  6SL3000-0CH32-7AA0
355 6SL3330-1TG34-3AA3  6SL3000-0CH34-8AA0
560 6SL3330-1TG36-8AA3  6SL3000-0CH36-0AA0
900 6SL3330-1TG41-1AA3  6SL3000-0CH41-2AA0
1100 6SL3330-1TG41-4AA3

Line reactors reduce harmonic currents on the supply system
and limit commutating dips in the Basic Line Module. For this
reason, line reactors should always be used.
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Line reactors

. Technical specifications

Line voltage Line reactor
il 6 SN/ 6SL3000-0CE35-1AAD 6SL.3000- 6SL3000- 6SL.3000-
O0CE37-7AA0 0CE41-0AAQ 0CE41-5AA0

Thermal current I , max A 508 508 773 1022 1485

Power loss kW 0.292/0.328 0.323/0.365 0.310/0.351 0.441/0.498 0.687/0.776

at 50/60 Hz

Line/load connection Flat connector for  Flat connector for  Flat connector for  Flat connector for ~ Flat connector for
M12 screw M12 screw M12 screw M12 screw M12 screw

Degree of protection IPOO IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 300 (11.8) 300 (11.8) 300 (11.8) 350 (13.8) 460 (18.1)

® Height mm (in) 269 (10.6) 269 (10.6) 269 (10.6) 321 (12.6) 435 (17.1)

® Depth mm (in) 212.5 (8.37) 212.5(8.37) 212.5(8.37) 211.5(8.33) 235 (9.25)

Weight, approx. kg (Ib) 38.0 (84) 38.0 (84) 51.3 (113) 69.6 (153) 118 (260)

Approvals, according to cURus cURus cURus cURus cURus

Suitable for Basic Line Module  Type 6SL.3330- 6SL3330- 6SL.3330- 6SL.3330- 6SL.3330-

in chassis format 1TE34-2AA3 1TE35-3AA3 1TE38-2AA3 1TE41-2AA3 1TE41-5AA3

® Rated power of the kW (HP) 200 (300) 250 (400) 400 (600) 560 (800) 710 (1000)

Basic Line Module

Line voltage Line reactor

e LI/ 6SL.3000- 6SL3000- 6SL.3000- 6SL3000-0CH41-2AA0
0CH32-7AA0 0CH34-8AA0 0CH36-0AA0

Thermal current I , max A 270 482 597 1167 1167

Power loss kW 0.245/0.277 0.424/0.478 0.430/0.485 0.620/0.697 0.693/0.783

at 50/60 Hz

Line/load connection Flat connector for  Flat connector for  Flat connector for  Flat connector for ~ Flat connector for
M10 screw M12 screw M12 screw M12 screw M12 screw

Degree of protection IPOO IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 270 (10.6) 350 (13.8) 350 (13.8) 460 (18.1) 460 (18.1)

® Height mm (in) 248 (9.76) 321 (12.6) 321(12.6) 435 (17.1) 435 (17.1)

® Depth mm (in) 200 (7.87) 232.5(9.15) 232.5(9.15) 235 (9.25) 235 (9.25)

Weight, approx. kg (Ib) 27.9 (61.5) 55.6 (123) 63.8 (141) 147 (324) 147 (324)

Approvals, according to 1 cURus cURus cURus cURus cURus

Suitable for Basic Line Module  Type 6SL.3330- 6SL3330- 6SL.3330- 6SL3330- 6SL.3330-

in chassis format 1TG33-0AA3 1TG34-3AA3 1TG36-8AA3 1TG41-1AA3 1TG41-4AA3

¢ Rated power of the kW 250 8585 560 900 1100

Basic Line Module

" For supply voltages up to 600 V 3 AC.
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Line filters

. Overview . Selection and ordering data
Rated power  Suitable for Line filter
of the Basic Basic Line Module
Line Module in chassis format
kW (HP) Order No.

In plants with strict EMC requirements, line filters work together
with line reactors to restrict the conducted interference emanat-
ing from the power units to the limit values of Category C2 as
defined in EN 61800-3. Line filters are suited only for direct con-
nection to TN systems with grounded star point.

Line voltage 380 ... 480 V 3 AC

200 (300) 6SL3330-1TE34-2AA3  6SL3000-0BE34-4AA0
250 (400) 6SL3330-1TE35-3AA3  6SL3000-0BE36-0AA0
400 (600) 6SL3330-1TE38-2AA3  6SL3000-0BE41-2AA0
560 (800) 6SL.3330-1TE41-2AA3

710 (1000) 6SL3330-1TE41-5AA3  6SL3000-0BE41-6AA0

Line voltage 500 ... 690 V 3 AC

250 6SL.3330-1TG33-0AA3  6SL3000-0BG34-4AA0
355 6SL3330-1TG34-3AA3
560 6SL3330-1TG36-8AA3  6SL3000-0BG36-0AA0
900 6SL3330-1TG41-1AA3  6SL3000-0BG41-2AA0
1100 6SL3330-1TG41-4AA3
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Line filters

. Technical specifications

Line voltage
380...480 V3 AC

Line filter
6SL.3000-0BE34-4AA0

6SL.3000-0BE36-0AA0

6SL3000-0BE41-2AA0

6SL.3000-0BE41-6AA0

Rated current A 440 600 1200 1600
Power loss kW 0.049 0.055 0.137 0.182
Line/load connection Flat connector for Flat connector for Flat connector for Flat connector for
L1, L2, L3/L1", L2, L3 M10 screw M10 screw M12 screw M12 screw
PE connection M8 screw stud M10 screw stud M10 screw stud M10 screw stud
Degree of protection IPOO IPOO IPOO IPOO
Dimensions
* Width mm (in) 360 (14.2) 400 (15.7) 425 (16.7) 505 (19.9)
e Height mm (in) 240 (9.45) 265 (10.4) 265 (10.4) 265 (10.4)
® Depth mm (in) 116 (4.57) 140 (5.51) 145 (5.71) 145 (5.71)
Weight, approx. kg (Ib) 12.3 (27) 19.0 (42) 25.8 (57) 28.8 (63.5)
Approvals, cURus cURus cURus cURus
according to
Suitable for Type 6SL3330-1TE34-2AA3 6SL.3330-1TE35-3AA3 6SL.3330-1TE38-2AA3 6SL3330-1TE41-5AA3
Basic Line Module (rated (200 kW) (250 kW) (400 kW) (710 kW)
in chassis format output) 6SL3330-1TE41-2AA3
(560 kW)
Line voltage Line filter
e AR 6SL.3000-0BG34-4AA0 6SL.3000-0BG36-0AA0 6SL3000-0BG41-2AA0
Rated current A 440 600 1200
Power loss kW 0.049 0.055 0.137
Line/load connection Flat connector for M10 screw Flat connector for M10 screw Flat connector for M12 screw
L1, L2, L3/L1, L2, L3
PE connection M8 screw stud M10 screw stud M10 screw stud
Degree of protection IPOO IPOO IPOO
Dimensions
* Width mm (in) 360 (14.2) 400 (15.7) 425 (16.7)
® Height mm (in) 240 (9.45) 265 (10.4) 265 (10.4)
* Depth mm (in) 116 (4.57) 140 (5.51) 145 (5.71)
Weight, approx. kg (Ib) 12.3 (27) 19.0 (42) 25.2 (56)
Approvals, cURus cURus cURus
according to
Suitable for Type 6SL3330-1TG33-0AA3 (250 kW) 6SL3330-1TG36-8AA3 (560 kW) 6SL3330-1TG41-1AA3 (900 kW)
Basic é—;fi‘sef'(\)"r‘r’;‘;'e gﬁttggt) 6SL3330-1TG34-3AA3 (355 kW) 6SL3330-1TG41-4AA3 (1100 kW)
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Recommended line-side components

. Overview

Suitable line-side power components are assigned depending

on the power rating of the Basic Line Module.

The tables below list recommended components.

Further information about the line contactors, switch disconnec-

tors, circuit breakers and fuses specified in the table can be
found in Catalogs LV 10.1 and IC 10.

Assignment of line-side power components to Basic Line Modules in chassis format

Line contactor

Rated Input Suitable for
power current  Basic Line
Module in
chassis format
kW (HP) A Type 6SL3330- Type

Line voltage 380 ... 480 V 3 AC

Fixed-mounted
circuit breaker

Order No.

Switch disconnector
without handle
and shaft

Order No.

Switch disconnector
with handle
and shaft

Order No.

200 (300) 365 1TE34-2AA3 3RT1075-... - 3KL6130-1AB02 3KL6130-1GB02
250 (400) 460 1TE35-3AA3 3RT1076-... - 3KL6130-1AB02 3KL6130-1GB02
400 (600) 710 1TE38-2AA3 3RT1066-... - 3KL6230-1AB02 3KL6230-1GB02
(8 units)
560 (800) 1010 1TE41-2AA3 - 3WL1112-2BB34-4AN2-Z — -
Cc22
710 (1000) 1265 1TE41-5AA3 - 3WL1116-2BB34-4AN2-Z — -

Line voltage 500 ... 690 V 3 AC

Cc22

250 260 1TG33-0AA3  3RT1066-... - 3KL5730-1AB01 3KL5730-1GB01
355 375 1TG34-3AA3  3RT1476-6AP36 - 3KL6130-1AB02 3KL6130-1GB02
560 575 1TG36-8AA3 3RT1476-6AP36 - 3KL6130-1AB02 3KL6130-1GB02
900 925 1TG41-1AA3 - 3WL1210-4BB34-4AN2-Z - -
Cc22
1100 1180 1TG41-4AA3 - 3WL1212-4BB34-4AN2-Z - -
Cc22
Rated Input Suitable for Circuit breaker Circuit breaker Cable protection fuse Cable protection fuse
power current  Basic Line IEC 60947 UL489/CSA C22.2 incl. semiconductor
Module in No. 5-02 ’ protection
chassis format '
kW (HP) A Type 6SL3330- Order No. Order No. Rated Order No. Rated Order No.
current current

Line voltage 380 ... 480 V 3 AC

200 (300) 365 1TE34-2AA3 3VL4740-1DC36-0AA0  3VL4140-3KN30-0AA0 400 A 3NA3260 450 A 3NE1333-2

250 (400) 460 1TE35-3AA3 3VL5750-1DC36-0AA0  3VL4550-3KN30-0AA0 500 A 3NA3365 500 A 3NE1334-2

400 (600) 710 1TE38-2AA3 - - 800 A 3NA3475 800 A 3NE1448-2 )

560 (800) 1010 1TE41-2AA3 - - 1250 A 3NA3482 2x560 A 3NE1435-2

(2 units)

710 (1000) 1265 1TE41-5AA3 - - 2 x 800 A 3NA3475 2x710 A 3NE1437-2
(2 units) (2 units)

Line voltage 500 ... 690 V 3 AC

250 260 1TG33-0AA3  3VL4731-1DC36-0AA0  3VL4130-3KN30-0AA0 315A 3NA3252-6 315A 3NE1230-2

355 375 1TG34-3AA3 - - 500 A 3NA3365-6 450 A 3NE1333-2 7

560 575 1TG36-8AA3 - - 2x315A 3NA3252-6 630A 3NE1436-2 )
(2 units)

900 925 1TG41-1AA3 - - 2x500A 3NA3365-6 2x500A 3NE1334-2
(2 units) (2 units)

1100 1180 1TG41-4AA3 - - 3x500A 3NA3365-6 2x630A 3NE1436-27)
(3 units) (2 units)

*) No semiconductor protection.
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. Overview . Design

The Smart Line Modules in booksize compact format feature the
following connections and interfaces as standard:

e 1 power connection via screw-type terminals

® 1 connection for the 24 V DC electronics power supply via the
24 \/ terminal adapter included in the scope of supply

¢ 1 DC link connection via integrated DC link busbars
e 2 PE (protective earth) connections
¢ 3 DRIVE-CLIQ sockets

The status of the Smart Line Modules is indicated via two
multi-color LEDs.

The signal cable shield can be connected to the Line Module by
means of a shield connection terminal, e.g. Weidmuller type
KLBU 3-8 SC.

The scope of supply of the Smart Line Modules includes:

e DRIVE-CLIQ cable for connection to the adjacent Control Unit
on the left for drive control, length 0.11 m (4.33 in)
Smart Line Modules are non-regulated feed/feedback units (di-

ode bridge for incoming supply; line-commutated feedback via * 2 blankmg plugs for sealing un.used DRNE"_CL'Q sockets
IGBTs) with 100 % continuous regenerative feedback power. The ¢ DRIVE-CLIQ cable for connecting to the adjacent Motor

regenerative capability of the modules can be deactivated by Module, length 0.21 m (8.3 in)

means of parameterization. Smart Line Modules are designed e Jumper for connecting the 24 V DC busbar to the adjacent
for connection to grounded TN/TT systems and non-grounded IT Motor Module

systems. The DC link is pre-charged via integrated pre-charging

e 24\ terminal adapter (X24)

e Connector X21 for digital inputs/outputs
¢ 1 set of warning signs in 30 languages
¢ 1 heat conducting foil

resistors.

The associated line reactor is absolutely essential for
operating a Smart Line Module.
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. Integration

The Smart Line Module communicates with a CU320-2 or SIMOTION D4x5-2 Control Unit or Controller Extension CX32-2 via

DRIVE-CLIQ.
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1) Digital input (DI) or digital output (DO), controlled via 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 interface may have to be taken into account.

Connection example for Smart Line Module in booksize compact format
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. Technical specifications

Smart Line Module in booksize compact format
6SL.3430-6TE21-6AA1

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

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

Line frequency

47 ... 63 Hz

SCCR (short-circuit current rating)

65 kA in conjunction with the recommended fuses class J or circuit

breakers in accordance with UL489 / CSA 22.2 No. 5-02
see recommended line-side components

Line power factor
at rated power

¢ Fundamental power factor (cos ¢4) > 0.96
o Total (1) 0.65 ... 0.90
Overvoltage category Class Il

to EN 60664-1

DC link voltage, approx.

1.35 x line voltage )

Electronics power supply

24V DC, -15 %/+20 %

Radio interference suppression
e Standard
o With line filter

No radio interference suppression

Category C2 to EN 61800-3
Total cable length up to 350 m (1148 ft) (shielded)

Type of cooling

internal air cooling (power units with forced air cooling through
built-in fans)

cold plate cooling

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0...40°C (32 ... 104 °F) without derating,
> 40 ... 55 °C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 1000 m (3281 ft) above sea level without derating,
> 1000 ... 4000 m (3281 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cURus

) The DC link voltage is controlled to the mean value of the rectified line voltage.

For further information see chapter System description — Dimensioning.
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. Technical specifications  (continued)

Line voltage
380...480 V3 AC

e Internal air cooling
cold plate cooling

Feed/feedback power
* Rated power Paieq

Smart Line Module
in booksize compact format

6SL3430-6TE21-6AA1

- At380 V3 AC 16 kW
- At460V 3 AC9 (18 HP)
e For S6 duty (40 %) Psg 21 kW
® Prax 35 kW
DC link current
* At600V DC 27 A
® For S6 duty (40 %) 35A
* Maximum 59 A
Input current
* Rated current 26 A
at380 V3 AC
e For S6 duty (40 %) 35A
* Maximum 59 A
Current requirement 11A
24V DC electronics power supply,
max.
Current carrying capacity
® 24V DC busbars 20 A
* DC link busbars 100 A
DC link capacitance
® Smart Line Module 705 pF
 Drive line-up, max. 6000 pF
Power loss ")
® With internal air cooling 0.19 KW
o With cold plate cooling, int./ext. 0.06/0.13 kW
® Thermal resistance Ry, 0.13 KW

Cooling air requirement

0.016 m%/s (0.57 ft%/s)

Sound pressure level Ly (1 m)

< 60dB

Line connection
Ut, V1, W1

e Conductor cross-section, max.

Screw-type terminals (X1)

25...10 mm?

Shield connection

Cable shield connection plate
integrated into the connector

PE connection

M5 screw

Cable length, max.
(total of all motor power cables
and DC link) &)

¢ Shielded
® Unshielded

350 m (1148 ft)
560 m (1837 ft)

Degree of protection

IP20

Dimensions
o Width

* Height

e Depth

100 mm (3.94 in)
270 mm (10.6 in)
226 mm (8.90 in)

Weight, approx.

5.3 kg (12 Ib)

) Power loss of Smart Line Module at rated power including losses of

24V DC electronic power supply.
2)

see derating characteristics.

Max. cable lengths in conjunction with Voltage Clamping Module,

. Selection and ordering data

Description Order No.

Line voltage 380 ... 480 V 3 AC

Smart Line Module
in booksize compact format

Internal air cooling
Cold plate cooling

Rated power
* 16 kW (18 HP)
Accessories

6SL3430-6TE21-6AAL

DC link rectifier adapter
For direct infeed of DC link voltage
Screw-type terminals 0.5 ... 10 mm?

For Line Modules and Motor Modules
in booksize format with a width of
50 mm (1.97 in) or 100 mm (3.94 in)

DC link adapters

(2 units)

For multi-tier configuration
Screw-type terminals 35 ... 95 mm?

For all Line Modules and
Motor Modules in booksize format

6SL3162-2BD00-0AA0

6SL3162-2BM01-0AA0

Accessories for re-ordering

24V terminal adapter 6SL3162-2AA00-0AA0

For all Line Modules and
Motor Modules in booksize format

24V jumper 6SL3162-2AA01-0AA0

For connection of the 24 V busbars
(for booksize format)

Warning labels 6SL3166-3AB00-0AA0

in 30 languages

This set of foreign language warning
labels can be placed on top of the
standard German or English signs.

A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,
SK, TR

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

6SL.3066-4CA00-0AAO

3) Nominal HP ratings are provided for ease of assigning components only.

The Line Module outputs are dependent on the Motor Module loading and

are to be dimensioned accordingly.
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. Characteristic curves
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. Overview . Design

Smart Line Modules in booksize format feature the following
connections and interfaces as standard:

e 1 power connection via screw-type terminals

® 1 connection for the 24 V DC electronics power supply via the
24 \/ terminal adapter included in the scope of supply

¢ 1 DC link connection via integrated DC link busbars
e 2 PE (protective earth) connections
e 2 digital inputs
(only on 5 kW and 10 kW Smart Line Modules)
¢ 1 digital output
(only on 5 kW and 10 kW Smart Line Modules)

¢ 3 DRIVE-CLIQ sockets
(only on 16 kW, 36 kW and 55 kW Smart Line Modules)

The status of the Smart Line Modules is indicated via two
multi-color LEDs.

The signal cable shield can be connected to the Line Module by
means of a shield connection terminal, e.g. Weidmduller type
KLBU 3-8 SC.

The scope of supply of the Smart Line Modules includes:

e DRIVE-CLIQ cable for connection to the adjacent Control Unit
on the left for drive control, length 0.11 m (4.33 in)
(on 16 kW, 36 kW and 55 kW Smart Line Modules only)

Smart Line Modules are non-regulated, line-commutated

feed/feedback units (diode bridge for incoming supply; line- * 2 blanking plugs for sealing unused DRIVE-CLIQ sockets
commutated feedback via IGBTs) with 100 % continuous regen- (on 16 kW, 36 kW and 55 kW Smart Line Modules only)
erative feedback power. The regenerative feedback capability of ¢ DRIVE-CLIQ cable (length depends on module width) to
the modules can be deactivated by means of a digital input connect Smart Line Module to adjacent Motor Module,
(Smart Line Modules 5 kW and 10 kW) or by means of parame- length = width of Smart Line Module + 0.11 m (4.33 in)

terization (Smart Line Modules 16 kW, 36 kW and 55 kW). Smart
Line Modules are designed for connection to grounded TN/TT
and non-grounded IT systems.

e Jumper for connecting the 24 V DC busbar to the adjacent
Motor Module

e 24\ terminal adapter (X24)

e Connector X21 for digital inputs and outputs
The associated line reactor is absolutely essential for « Connector X22 for digital inputs and outputs

operating a Smart Line Module. (on 5 kW and 10 kW Smart Line Modules only)

e Connector X1 for line supply connection
(on 5 kW and 10 kW Smart Line Modules only)

¢ 1 set of warning signs in 30 languages

¢ 1 heat conducting foil
(for Smart Line Modules with cold plate cooling only)

The DC link is pre-charged via integrated pre-charging resistors.
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. Integration
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1) Leading NC 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 digital output (DO) must be taken into account; an output interface element may have to be used.

5) Digital output (DO) = High means: feedback deactivated (a jumper can be inserted between X22 pins 1 and 2 for permanent deactivation).
6) X22 pin 4 must be connected to ground (ext. 24 V).

7) Contacting via mounting back panel or shield panels according to EMC Installation Guidelines.

8) 5 kW and 10 kW line filters via shield connection

9) Signal output to prevent backlash of the DC 24 V supply on the EP terminal.

Connection example of 5 kW and 10 kW Smart Line Modules in booksize format
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. Integration (continued)
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1) Leading NC 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 digital output (DO) must be taken into account; an output interface element may have to be used.
5) Contacting via mounting back panel or shield panels according to EMC Installation Guidelines.

Connection example of 16 kW, 36 kW and 55 kW Smart Line Modules in booksize format
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. Technical specifications
Smart Line Module in booksize format
6SL313...

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

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

Line frequency

47 ... 63 Hz

SCCR (short-circuit current rating)

65 kA in conjunction with the recommended fuses class J or circuit
breakers in accordance with UL489 / CSA 22.2 No. 5-02
see recommended line-side components

Line power factor
at rated power

¢ Fundamental power factor (cos ¢4) > 0.96
o Total (1) 0.65 ... 0.90
Overvoltage category Class Il

to EN 60664-1

DC link voltage, approx.

1.35 x line voltage )

Electronics power supply

24V DC, -15 %/+20 %

Radio interference suppression
e Standard
o With line filter

No radio interference suppression

Category C2 to EN 61800-3
Total cable length up to 350 m (1148 ft) (shielded)

Type of cooling

Internal air cooling

External air cooling, power units with forced air cooling by built-in fans

Cold-plate cooling (5 kW/10 kW)

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0 ...40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 1000 m (3281 ft) above sea level without derating,
> 1000 ... 4000 m (3281 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus

) The DC link voltage is maintained at the mean value of the rectified line voltage.

For further information see chapter System description — Dimensioning.
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. Technical specifications  (continued)

Line voltage Smart Line Module in booksize format
380...480 V3 AC
Internal air cooling 6SL3130-... 6AE15-0AB1 6AE21-0AB1 6TE21-6AA3 6TE23-6AA3 6TE25-5AA3
External air cooling 6SL3131-... 6AE15-0AA1 B6AE21-0AA1 6TE21-6AA3 6TE23-6AA3 6TE25-5AA3
Cold plate cooling 6SL3136-... 6AE15-0AA1 6AE21-0AA1 = = =
Feed/feedback power
* Rated power Faieq
- At380 V3 AC kw 5 10 16 36 685
- At460V 3 ACY (HP) (5) (10) (18) (40) (60)
e For S6 duty Pgg (40 %) kw 6.5 13 21 47 71
® Prax kW 10 20 85 70 91
DC link current
* At 540/600 V DC A 9.3/8.3 18.5/16.6 30/27 67/60 105/92
e For S6 duty (40 %) A 11 22 85 79 138
* Maximum A 16.6 33.2 59 117 178
Input current
® Rated current A 8.6/8.1/6.7 17/16.2/12.8 26/25/21 58/55/46 94/90/77
at 380/400/480 V 3 AC
e For S6 duty (40 %) at 400 V A 10.6 21.1 88 72 106
® At 400 V max. A 15.7 31.2 54 107 130
Current requirement A 0.8 0.9 0.95 1.5 1.9
24V DC electronics power supply,
max.
Current carrying capacity
® 24V DC busbars A 20 20 20 20 20
¢ DC link busbars A 100 100 100 200 200
DC link capacitance
® Smart Line Module uF 220 330 710 1410 1880
¢ Drive line-up, max. uF 6000 6000 20000 20000 20000
Internal/external air cooling
« Power loss 1)
- Internal air cooling kW 0.08 0.14 0.19 0.405 0.665
- External air cooling kw 0.04/0.04/0.08 0.065/0.075/0.14  0.065/0.125/0.19  0.115/0.29/0.405 0.185/0.48/0.665
int. 2Yext./total
e Cooling air requirement m3/s (ft3/s) 0.008 (0.283) 0.008 (0.283) 0.016 (0.565) 0.031 (1.095) 0.044 (1.554)
e Sound pressure level Lpp (1m)  dB <60 <60 < 60 <60 <60
Cold plate cooling
« Power loss " int. Y/ext. KW 0.035/0.04 0.055/0.08 - - -
e Thermal resistance Ry, K/W 0.175 0.175 - - -
Line connection Screw-type Screw-type Screw-type M6 screw studs M6 screw studs
U1, V1, w1 terminals (X1) terminals (X1) terminals (X1) (X1) (X1)
e Conductor cross-section mm? 25...6 25...6 25...10 25...50 25...95
Shield connection Cable shield Cable shield Cable shield See Accessories  See Accessories

connection plate
integrated into
the connector

connection plate
integrated into
the connector

connection plate
integrated into
the connector

PE connection M5 screw M5 screw M5 screw M6 screw M6 screw
Cable length, max.

Total of all motor cables

and DC link

* Shielded m (ft) 350 (1148) 350 (1148) 350 (1148) 350 (1148) 350 (1148)
e Unshielded m (ft) 560 (1837) 560 (1837) 560 (1837) 560 (1837) 560 (1837)
Degree of protection IP20 IP20 IP20 IP20 IP20

) Power loss of Smart Line Module at rated power including losses of 24 V DC electronic power supply.

2)
3)
dimensioned accordingly.

Power loss of the power electronics + power loss of the 24 V electronics.
Nominal HP ratings are provided for ease of assigning components only. The Line Module outputs are dependent on the Motor Module loading and are to be
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. Technical specifications  (continued)

Line voltage Smart Line Module in booksize format
380...480 V3 AC
Internal air cooling 6SL3130-... 6AE15-0AB1 6AE21-0AB1 6TE21-6AA3 6TE23-6AA3 6TE25-5AA3
External air cooling 6SL3131-... B6AE15-0AA1 6AE21-0AA1 6TE21-6AA3 6TE23-6AA3 6TE25-5AA3
Cold plate cooling 6SL3136-... B6AE15-0AA1 6AE21-0AA1 = = =
Dimensions
¢ Width mm (in) 50 (1.97) 50 (1.97) 100 (3.94) 150 (5.91) 200 (7.87)
* Height mm (in) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0)
e Depth
- With internal air cooling mm (in) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6)
- With external air cooling mm (in) 226/66.5 226/66.5 226/66.5 226/71 226/92
on/behind mounting surface (8.90/2.62) (8.90/2.62) (8.90/2.62) (8.90/2.79) (8.90/3.62)
- With cold plate cooling mm (in) 226 226 = = =
Weight, approx.
e With internal air cooling kg (Ib) 4.7 (10) 4.8 (11) 7 (15) 10.3 (23) 17 (37.5)
® With external air cooling kg (Ib) 5.3(12) 5.4 (12) 8.8 (19) 13.8 (30) 18.5 (41)
¢ With cold plate cooling kg (Ib) 4(9) 4(9) - - -
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. Selection and ordering data

Description

Line voltage 380 ... 480 V 3 AC

Internal air cooling
Rated power:

5 KW (5 HP)
10 kW (10 HP)
16 kW (18 HP)
36 kW (40 HP)
55 kW (60 HP)

Smart Line Module
in booksize format

Order No.

6SL3130-6AE15-0AB1
6SL3130-6AE21-0AB1
6SL3130-6TE21-6AA3
6SL3130-6TE23-6AA3
6SL3130-6TE25-5AA3

Description
Accessories

Order No.

Shield connection kit
For Line/Motor Modules in booksize
format with a width of 150 mm (5.91 in)

6SL3162-1AF00-0AAL

External air cooling
Rated power:

5 KW (5 HP)
10 kKW (10 HP)
16 kW (18 HP)
36 kW (40 HP)
55 kW (60 HP)

6SL3131-6AE15-0AA1
6SL3131-6AE21-0AAl
6SL3131-6TE21-6AA3
6SL3131-6TE23-6AA3
6SL3131-6TE25-5AA3

DC link rectifier adapter
For direct infeed of DC link voltage

« Screw-type terminals 0.5 ... 10 mm?
For Line Modules and Motor Modules
in booksize format with a width of
50 mm (1.97 in) or 100 mm (3.94 in)

e Screw-type terminals 35 ... 95 mm?
For Line Modules and Motor Modules
in booksize format with a width of
150 mm, 200 mm and 300 mm
(5.911in, 7.87 inand 11.81in)

6SL3162-2BD00-0AA0

6SL3162-2BM00-0AAQ

DC link adapter (2 units)

For multi-tier configuration

Screw-type terminals 35 ... 95 mm?

For all Line Modules and Motor Modules
in booksize format

6SL3162-2BM01-0AAQ

Accessories for re-ordering

Cold plate cooling
Rated power:

5 kW (5 HP)
10 KW (10 HP)

6SL3136-6AE15-0AA1
6SL3136-6AE21-0AAl

24 V terminal adapter
For all Line Modules and
Motor Modules in booksize format

6SL3162-2AA00-0AA0

24V jumper

For connection of the
24 V busbars

(for booksize format)

6SL3162-2AA01-0AA0

Warning labels in 30 languages

This set of foreign language warning
labels can be placed on top of the
standard German or English signs.
A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:
BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,
SK, TR

6SL3166-3AB00-0AA0

Accessories pack

(plug-in terminals, DRIVE-CLIQ

jumper (length = module width + 60 mm
(2.36 in)), dust-proof blanking plugs)
For DRIVE-CLIQ port

e For modules with a width of
50 mm/100 mm (1.97 in/3.94 in)

e For modules with a width of
100 mm (3.94 in)

e For modules with a width of
150 mm (5.91 in)

6SL3163-8KB00-0AAQ

6SL3163-8FD00-0AAQ

6SL3163-8GF00-0AAO

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

6SL3066-4CA00-0AAO
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. Characteristic curves

Overload capability
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Line reactors

. Overview

. Selection and ordering data

Rated power
of the Smart

Suitable for
Smart Line Module

Line reactor

Smart Line Module

Line Module in booksize or
booksize compact
format
kW (HP) Order No.
5 (5) 6SL3130-6AE15-0AB1  6SL3000-0CE15-0AA0
6SL3131-6AE15-0AA1
6SL3136-6AE15-0AA1
10 (10) 6SL3130-6AE21-0AB1  6SL3000-0CE21-0AA0
6SL3131-6AE21-0AA1
6SL3136-6AE21-0AA1
16 (18) 6SL3130-6TE21-6AA3  6SL3000-0CE21-6AA0
6SL3131-6TE21-6AA3
6SL3430-6TE21-6AA1
36 (40) 6SL3130-6TE23-6AA3  6SL3000-0CE23-6AA0
6SL3131-6TE23-6AA3
55 (60) 6SL3130-6TE25-5AA3  6SL3000-0CE25-5AA0
6SL3131-6TE25-5AA3
Smart Line Modules are not warranted to operate without the
specified line reactors. The use of other makes of line reactor
can lead to malfunctions or irreparable damage to equipment.
. Technical specifications
Line voltage Line reactors
380... 480 V3 AC
6SL.3000-... OCE15-0AA0 0CE21-0AAQ 0CE21-6AA0 0CE23-6AA0 0CE25-5AA0
Rated current A 14 28 85) 69 103
Power loss kW 0.062 0.116 0.11 0.17 0.19
Line/load connection Screw-type Screw-type Screw-type Screw-type Screw-type
1U1, 1V1, 1W1/ terminals terminals terminals terminals terminals
1U2, 1v2, 1w2
e Conductor cross-section  mm? 4 10 10 16 70
PE connection Screw-type Screw-type M5 screw studs M6 screw studs M8 screw studs
terminals terminals according to according to according to
DIN 46234 DIN 46234 DIN 46234
e Conductor cross-section  mm? 4 10 - - -
Degree of protection P20 IP20 P20 P20 P20
Dimensions
¢ Width mm (in) 150 (5.91) 177 (6.97) 219 (8.62) 228 (8.98) 270 (10.6)
® Height mm (in) 175 (6.89) 196 (7.72) 180 (7.09) 235 (9.25) 275(10.8)
* Depth mm (in) 70 (2.76) 110 (4.33) 144 (5.67) 224 (8.82) 290 (11.4)
Weight, approx. kg (Ib) 3.7 (8) 7.5(16.5) 9.5 (21) 17 (37.5) 36 (80)
Approvals, according to cURus cURus cURus cURus cURus
Suitable for Type 6SL.3130- 6SL3130- 6SL.3130- 6SL.3130- 6SL3130-
Smart_Line Module in 6AE15-0AB1 6AE21-0AB1 6TE21-6AA3 6TE23-6AA3 6TE25-5AA3
goots!ze or ‘ 6SL3131- 6SL3131- 6SL3131- 6SL3131- 6SL3131-
ooksize compact format BAE15-0AA1 BAE21-0AAT 6TE21-6AA3 6TE23-6AA3 6TE25-5AA3
6SL.3136- 6SL3136- 6SL.3430-
6AE15-0AA1 B6AE21-0AA1 6TE21-6AA1
e Rated power of the kW 5 10 16 36 55)
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Smart Line Modules in booksize format

Line filters

. Overview

. Selection and ordering data

Rated power
of the Smart
Line Module

KW (HP)

Suitable for Line filter
Smart Line Module
in booksize or
booksize compact
format
Order No.

Line voltage 380 ... 480 V 3 AC

Smart Line Module

5(5) 6SL3130-6AE15-0AB1  6SL3000-0HE15-0AA0
6SL3131-6AE15-0AA1
6SL3136-6AE15-0AA1
10 (10) 6SL3130-6AE21-0AB1  6SL3000-0HE21-0AA0
6SL3131-6AE21-0AA1
6SL3136-6AE21-0AA1
16 (18) 6SL3130-6TE21-6AA3  6SL3000-0BE21-6DA0
6SL3131-6TE21-6AA3
6SL3430-6TE21-6AA1
36 (40) 6SL3130-6TE23-6AA3  6SL3000-0BE23-6DA1
6SL3131-6TE23-6AA3
55 (80) 6SL3130-6TE25-5AA3  6SL3000-0BE25-5DA0
6SL3131-6TE25-5AA3
In plants with strict EMC requirements, line filters work together
with line reactors to restrict the conducted interference emanat-
ing from the Power Modules to the limit values of Class A1 as de-
fined in EN 55011 and Category C2 as defined in EN 61800-3.
Line filters are suited only for direct connection to TN-systems.
. Technical specifications
Line voltage Line filter
S SEDVDLE 6SL3000-... OHE15-0AA0 OHE21-0AA0 0BE21-6DA0 0BE23-6DA1 0BE25-5DA0
Rated current A 12 25 36 74 105
Power loss kW 0.02 0.02 0.016 0.026 0.043
Line/load connection Screw-type Screw-type Screw-type Screw-type Screw-type
L1, L2, L3/U,V,W terminals terminals terminals terminals terminals
e Conductor cross-section  mm? 10 10 10 85 50
PE connection M6 screw studs M6 screw studs M6 screw studs M6 screw studs M6 screw studs
according to according to according to according to according to
DIN 46234 DIN 46234 DIN 46234 DIN 46234 DIN 46234
Degree of protection P20 P20 IP20 P20 P20
Dimensions
« Width mm (in) 60 (2.36) 60 (2.36) 50 (1.97) 75 (2.95) 100 (3.94)
® Height mm (in) 285 (11.2) 285 (11.2) 420 (16.5) 433 (17.0) 466 (18.3)
« Depth mm (in) 122 (4.80) 122 (4.80) 226 (8.90) 226 (8.90) 226 (8.90)
Weight, approx. kg (Ib) 2.1(5) 2.3 (5) 5.0 (11) 7.5(16.5) 11.5 (25)
Approvals, according to cURus cURus cURus cURus cURus
Suitable for Type 6SL3130- 6SL3130- 6SL3130- 6SL3130- 6SL3130-
_Smart Li_ne Module 6AE15-0AB1 6AE21-0AB1 6TE21-6AA3 6TE23-6AA3 6TE25-5AA3
g‘ bﬁo.ks'ze or ‘ 6SL3131- 6SL3131- 6SL3131- 6SL3131- 6SL3131-
ooksize compact format BAE15-0AA1 BAE21-0AA1 6TE21-6AA3 6TE23-6AA3 6TE25-5AA3
6SL3136- 6SL3136- 6SL.3430-
6AE15-0AA1 B6AE21-0AA1 6TE21-6AA1
® Rated power of the kW 5 10 16 36 55
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Recommended line-side components

. Overview
Suitable line-side power components are assigned depending Further information about the line contactors, switch disconnec-
on the power rating of the Smart Line Module. tors, circuit breakers and fuses specified in the table can be

The tables below list recommended components. found in Catalogs LV 10.1 and IC 10.

Assignment of line-side power components to Smart Line Modules in booksize or booksize compact format

Rated Suitable for Line contactor Circuit breaker Circuit breaker Main switch
power Smart Line Module IEC 60947 UL489/CSA C22.2 No. 5-02
in booksize or booksize
compact format
kW (HP) Type Type Order No. Order No. Order No.
Line voltage 380 ... 480 V 3 AC
5(5) 6SL3130-6AE15-0AB1  3RT1023-... 3RV1031-4BA10 3VL1102-2KM30-.... 3LD2003-0TK51

6SL3131-6AE15-0AA1
6SL3136-6AE15-0AA1

10 (10) 6SL3130-6AE21-0AB1  3RT1026-... 3RV1031-4FA10 3VL1135-2KM30-.... 3LD2203-0TK51
6SL3131-6AE21-0AA1
6SL3136-6AE21-0AA1

16 (18) 6SL3130-6TE21-6AA3  3RT1035-... 3RV1031-4FA10 3VL2105-2KN30-.... 3LD2504-0TK51
6SL3131-6TE21-6AA3
6SL3430-6TE21-6AA1

36 (40) 6SL3130-6TE23-6AA3  3RT1045-... 3RV1041-4LA10 3VL2108-2KN30-.... 3LD2704-0TK51
6SL3131-6TE23-6AA3
55 (60) 6SL3130-6TE25-5AA3  3RT1054-... 3VL2712-1DC33-.... 3VL2112-2KN30-.... 3KA5330-1GE01

6SL3131-6TE25-5AA3

Rated Suitable for Fuse switch Switch disconnector LV HRC fuse (gL/gG) UL/CSA fuse, Class J

power Smart Line Module disconnector with fuse holders Avitlesie fem: Mesem
in booksize or booksize www.ep TSN, Ger
compact format o '

kW (HP) Type Order No. Order No. Rated Size  OrderNo. Rated Size Reference
current current mm No.

Line voltage 380 ... 480 V 3 AC

5 (5) 6SL3130-6AE15-0AB1  3NP1123-1CA20  3KL5030-1GB01 16 A 000 3NA3805 175A 21x57 AJT17-1/2

6SL3131-6AE15-0AA1
6SL3136-6AE15-0AA1

10 (10) 6SL3130-6AE21-0AB1  3NP1123-1CA20 3KL5030-1GB01 35A 000 3NA3814 35A 27x60 AJT35
6SL3131-6AE21-0AA1
6SL3136-6AE21-0AA1

16 (18) 6SL3130-6TE21-6AA3  3NP1123-1CA20  3KL5030-1GBO1 35A 000 3NA3814 35A 27x60 AJT35
6SL3131-6TE21-6AA3
6SL3430-6TE21-6AA1

36 (40) 6SL3130-6TE23-6AA3  3NP1123-1CA20  3KL5230-1GBO1 80 A 000 3NA3824 80A 29x 117 AJT80
6SL3131-6TE23-6AA3
55 (60) 6SL3130-6TE25-5AA3  3NP1143-1DA20 3KL5530-1GB01 125 A 000 3NA3132 1256 A 41x146 AJT125

6SL3131-6TE25-5AA3
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. Overview . Design

The Smart Line Modules have the following interfaces as
standard:

* 1 power connection

e 1 connection for the 24 V DC electronics power supply

¢ 1 DC link connection (DCPA, DCNA) for connecting a

Braking Module

3 DRIVE-CLIQ sockets

e 1 PE (protective earth) connection (2 connections for frame
sizes HX and JX)

The status of the Smart Line Modules is indicated via two
multi-color LEDs.

The scope of supply of the Smart Line Modules includes:
e DRIVE-CLIQ cable to connect to a CU320-2 or

SIMOTION D4x5-2 Control Unit or Controller Extension
CX32-2

e DRIVE-CLIQ cable for connection between the Control Unit
and first Motor Module (type dependent)

Smart Line Modules are non-regulated feed/feedback units with
100 % continuous regenerative feedback power. The regenera-
tive feedback capability of the modules can be deactivated by
means of parameterization.

Smart Line Modules are designed for connection to grounded
TN/TT and non-grounded IT systems.

The DC link is pre-charged via integrated pre-charging resistors.

The associated line reactor is absolutely essential for
operating a Smart Line Module.
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. Integration

The Smart Line Module communicates with the higher-level control module via DRIVE-CLiQ. The Control Unit in this case can be a
CU320-2 or a SIMOTION D Control Unit.

DCNA Braking Module
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1) The number of the fans depends on the frame size.
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Connection example of a Smart Line Module in chassis format
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Smart Line Modules in chassis format

. Technical specifications

Smart Line Module in chassis format
6SL.3330-6T...

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

380 ... 480 V 3 AC £10 % (in operation -15 % < 1 min) or
500 ... 690 V 3 AC £10 % (in operation -15 % < 1 min) )

Line frequency

47 ... 63 Hz

Line power factor
at rated output

¢ Fundamental power factor (cos ¢4) > 0.96
o Total (1) 0.75 ... 0.93
Overvoltage category Class Il

to EN 60664-1

DC link voltage, approx.

p)

1.32 x line voltage under partial load
1.30 x line voltage under full load

Main contactor control
e Terminal strip X9/5-6

240 V AC/max. 8 A
30 V DC/max. 1A

Radio interference suppression
e Standard

Category C3 to EN 61800-3 up to 300 m (984 ft) total cable length

Type of cooling

Forced air cooling by means of built-in fan

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0...40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 2000 m (6562 ft) above sea level without derating,
> 2000 ... 4000 m (6562 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus

) TT system with grounded external conductor is not permissible for line voltages > 600 V.

2)

The DC link voltage is unregulated and load-dependent.
For more information, see SINAMICS Low-Voltage Engineering Manual.
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. Technical specifications  (continued)

Line voltage
380...480V 3 AC

Smart Line Module in chassis format

6SL3330- 6SL3330- 6SL3330- 6SL3330- 6SL.3330-
6TE35-5AA3 6TE37-3AA3 6TE41-1AA3 6TE41-3AA3 6TE41-7AA3

Rated power
® FOr hateq pc (50 Hz 400 V) kW 250 355 500 630 800
e For |y pc (50 Hz 400 V) kW 235 8IS 450 559 730
® For hateq pc (60 Hz 460 V) HP 385 545 770 970 1230
e For Iy pc (60 Hz 460 V) HP 360 485 695 855 1125
DC link current
* Rated current /464 pC A 550 730 1050 1300 1700
® Base-load current iy pc ) A 490 650 934 1157 1513
® Maximum current /nax pc A 825 1095 1575 1950 2550
Rectifier/regenerative current
® Rated current /ated £ A 463 614 883 1093 1430
® Maximum current /yax g A 694 921 1324 1639 2145
Current requirement
® 24V DC auxiliary power supply A 1.35 1.35 1.4 1.5 1.7
* 400 V AC A 1.8 1.8 3.6 5.4 5.4
DC link capacitance
e Smart Line Module uF 8400 12000 16800 18900 28800
¢ Drive line-up, max. uF 42000 60000 67200 75600 115200
Power loss, max. 2)
® At 50 Hz 400 V kW 3.7 4.7 71 11 11.5
* At 60 Hz 460 V kW 3.7 4.7 71 11 11.5
Cooling air requirement m3/s (f3/s) 0.36 (12.7) 0.36 (12.7) 0.78 (27.5) 1.08 (38.1) 1.08 (38.1)
Sound pressure level dB 69/73 69/73 70/73 70/73 70/73
Loa (1'm) at 50/60 Hz
Line connection M10 screw M10 screw 2 x M12 screw 3x M12 screw 3 x M12 screw
U1, V1, w1
 Conductor cross-section, max. mm? 2x 240 2x 240 4 x 240 6 x 240 6 x 240

(DIN VDE)
DC link connection M10 screw M10 screw 4 x hole for M12 4 x hole for M12 4 x hole for M12
DCP, DCN
e Conductor cross-section, max. mm2 2 x 240 2x 240 Busbar Busbar Busbar

(DIN VDE)
PE/GND connection Hole for M10 Hole for M10 - - -
e Conductor cross-section, max. mm?2 2 x 240 2x 240 - - -

(DIN VDE)
PE1/GND connection - - M12 screw M12 screw M12 screw
e Conductor cross-section, max. mm?2 - - 240 240 240

(DIN VDE)
PE2/GND connection - - 2 x M12 screws 2 x M12 screws 2 x M12 screws
e Conductor cross-section, max. mm2 - - 2 x 240 2 x 240 2 x 240

(DIN VDE)
Cable length, max. 3
¢ Shielded m (ft) 4000 (13124) 4000 (13124) 4800 (15749) 4800 (15749) 4800 (15749)
e Unshielded m (ft) 6000 (19686) 6000 (19686) 7200 (23623) 7200 (23623) 7200 (23623)
Degree of protection IPOO IPOO IPOO IPOO IPOO
Dimensions
o Width mm (in) 310 (12.2) 310 (12.2) 503 (19.8) 704 (27.7) 704 (27.7)
® Height mm (in) 1413 (55.6) 1413 (55.6) 1475 (58.1) 1480 (58.3) 1480 (58.3)
® Depth mm (in) 550 (21.6) 550 (21.6) 548 (21.6) 550 (21.6) 550 (21.6)
Weight, approx. kg (Ib) 150 (331) 150 (331) 294 (648) 458 (1010) 458 (1010)
Frame size GX GX HX JX JX

) The base-load current 4 pc is based on a duty cycle of 150 % for 60 s or Iy, pc for 5 s with a duty cycle duration of 300 s.

2)
3)

See also SINAMICS Low-Voltage Engineering Manual.

The specified power loss is the maximum value at 100 % capacity utilization. The value is lower under normal operating conditions.
Total of all motor cables and DC link. Longer cable lengths for specific configurations are available on request.
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. Technical specifications  (continued)

Smart Line Module in chassis format
6SL.3330-6TG35-5AA3  6SL.3330-6TG38-8AA3  6SL3330-6TG41-2AA3  6SL3330-6TG41-7AA3

Line voltage
500... 690 V3 AC

Rated power

® For hateq e (50 Hz 690 V) kW 450 710 1000 1400
e For Iy pc (50 Hz 690 V) kW 405 665 885 1255
® For liateq pe (50 Hz 500 V) kW 320 525 705 995
® For Iy pc (50 Hz 500 V) kW 295 480 640 910
® FOr hateq pc (60 HZ 575 V) HP 500 790 1115 1465
e For lypc (60 Hz 575 V) HP 450 740 990 1400
DC link current
® Rated current /4104 DC A 550 900 1200 1700
* Base-load current f p¢ ! A 490 800 1068 1513
* Maximum current /nax pc A 825 1350 1800 2550
Rectifier/regenerative current
* Rated current faeq £ A 463 757 1009 1430
® Maximum current /yax g A 694 1135 1513 2145
Current requirement
® 24V DC auxiliary power supply A 1.35 1.4 1.5 1.7
¢ 500V AC A 1.4 2.9 4.3 4.3
690 VAC A 1.0 2.1 3.1 3.1
DC link capacitance
e Smart Line Module uF 5600 7400 11100 14400
 Drive line-up, max. uF 28000 29600 44400 57600
Power loss, max. 2
® At 50 Hz 690 V kW 4.3 6.5 12 13.8
® At60 Hz 575V kW 43 6.5 12 13.8
Cooling air requirement m3/s (f3/s) 0.36 (12.7) 0.78 (27.5) 1.08 (38.1) 1.08 (38.1)
Sound pressure level dB 69/73 70/73 70/73 70/73
Loa (1 m) at 50/60 Hz
Line connection M10 screw 2xM12 screw 3 x M12 screw 3x M12 screw
U1, V1, W1
e Conductor cross-section, max. mm?2 2 x 240 4 x 240 6 x 240 6 x 240
(acc. to DIN VDE)
DC link connection M10 screw 4 x hole for M12 4 x hole for M12 4 x hole for M12
DCP, DCN
« Conductor cross-section, max. mm? 2% 240 Busbar Busbar Busbar
(acc. to DIN VDE)
PE/GND connection Hole for M10 - - -
e Conductor cross-section, max. mm?2 2 x 240 - - -
(acc. to DIN VDE)
PE1/GND connection - M12 screw M12 screw M12 screw
e Conductor cross-section, max. mm?2 - 240 240 240
(acc. to DIN VDE)
PE2/GND connection - 2x M12 screw 2x M12 screw 2x M12 screw
 Conductor cross-section, max. mm? - 2 x 240 2x 240 2x 240
(acc. to DIN VDE)
Cable length, max. 3
e Shielded m (ft) 2250 (7382) 2750 (9023) 2750 (9023) 2750 (9023)
e Unshielded m (ft) 3375 (11073) 4125 (13534) 4125 (13534) 4125 (13534)
Degree of protection IPOO IPOO IPOO IPOO
Dimensions
o Width mm (in) 310 (12.2) 503 (19.8) 704 (27.7) 704 (27.7)
® Height mm (in) 1413 (55.6) 1475 (58.1) 1480 (58.3) 1480 (58.3)
® Depth mm (in) 550 (21.6) 548 (21.6) 550 (21.6) 550 (21.6)
Weight, approx. kg (Ib) 150 (331) 294 (648) 458 (1010) 458 (1010)
Frame size GX HX JX JX

) The base-load current 4 pc is based on a duty cycle of 150 % for 60 s or Iy, pc for 5 s with a duty cycle duration of 300 s.

2)
3)

See also SINAMICS Low-Voltage Engineering Manual.

The specified power loss is the maximum value at 100 % capacity utilization. The value is lower under normal operating conditions.
Total of all motor cables and DC link. Longer cable lengths for specific configurations are available on request.
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. Selection and ordering data . Characteristic curves (continued)
Rated power Smart Line Module Derating characteristics
in chassis format

kW (HP) Order No.
Line voltage 380 ... 480 VV 3 AC ! 135 C oL
250 (400) 6SL3330-6TE35-5AA3 &1, = _
355 (500) 6SL3330-6TE37-3AA3 S i -~

5}
500 (700) 6SL3330-6TE41-1AA3 S 11 = ~ Y

j= .
630 (800) 6SL3330-6TE41-3AA3 £ s

o 1.0
800 (1000) 6SL3330-6TE41-7AA3 3 \
Line voltage 500 ... 690 V 3 AC 0.9 \\

S

450 6SL3330-6TG35-5AA3 08
710 6SL3330-6TG38-8AA3 20 25 30 85 40 45 50 °C 55
1000 6SL3330-6TG41-2AA3 (68) (77) (86)  (95) (104) (113) (122)(°F)(131)
1400 6SL3330-6TGA1-7AA3 Ambient temperature —-
Accessories
Warning labels in 30 languages 6SL3166-3AB00-0AA0 Current derating dependent on ambient temperature
This set of foreign language warning
labels can be placed on top of the Note: A derating factor kt > 1.0 is to be taken into account only
standard German or English signs. in conjunction with "current derating dependent on installation
A set of labels is supplied with the units. altitude".

One sign in each of the following
languages is provided in each set:
BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,

See also chapter System description — Dimensioning.

MT, NL, NO, PL, PT, RO, RU, SE, S, p 100 oo e omos] 100 |
SK, TR < \\ ‘f_
SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAQ = \ 3
dust-proof blanking plugs o \ =
(50 units) 5 % AN U =
For DRIVE-CLIQ port @ \ S
3 A\ Qa
£ \
SE 90 \\ 0.90
. Characteristic curves 2 3 \
e 25 \
Overload capability £2 \
6 “
o5 85 0.85
T4 PR 0 1000 2000 3000 m 4000
Imax pc+ 1 r (3281) (6562) (9843) (ft) (13124)
I 1 Installation altitude above sea level —=
1.5x1y pc+ =t b
- 1 1
: : Current derating dependent on installation altitude
Iraled_DC T -—:— -t - " "—"—"— — — — — L
IHiDCA— - e * 100 G_D211_EN_00006b| 1.0 *
— ‘*58 ° \ )
|60 s— ES \C <
f 300 s £ S
! ® N\ 3
t— % \ o)
s 9 AV 0.9 o
High overload 2 N ®
3o N\ o}
e o
o2 AN
2 3 80 AY 0.8
23 N[
Ew \
S o
o o
70 oy
0 1000 2000 3000 m 4000
(3281) (6562) (9843) (ft) (13124)

Installation altitude above sea level —=

\loltage derating dependent on installation altitude
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Line reactors

. Overview . Selection and ordering data

Suitable for Line reactor
Smart Line Module
in chassis format

Rated power
of the Smart
Line Module

kW (HP)
Line voltage 380 ... 480 V 3 AC

Order No.

250 (400) 6SL3330-6TE35-5AA3  6SL3000-0EE36-2AA0
355 (500) 6SL3330-6TE37-3AA3
500 (700) 6SL3330-6TE41-1AA3  6SL3000-0EE38-8AA0
630 (800) 6SL3330-6TE41-3AA3  6SL3000-0EE41-4AA0
800 (1000) 6SL3330-6TE41-7AA3

Line voltage 500 ... 690 V 3 AC

’ 450 6SL.3330-6TG35-56AA3  6SL3000-0EH34-7AAQ
710 6SL3330-6TG38-8AA3  6SL3000-0EH37-6AA0
1000 6SL3330-6TG41-2AA3  6SL3000-0EH41-4AA0
1400 6SL3330-6TG41-7AA3

Smart Line Modules are not warranted to operate without the
specified line reactors. The use of other makes of line reactor
can lead to malfunctions or irreparable damage to equipment.
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Line reactors

Line voltage
380...480 V3 AC

. Technical specifications

Line reactor

6SL3000-0EE36-2AA0

6SL.3000-0EE38-8AA0

6SL3000-0EE41-4AA0

Rated current A 615 885 1430
Nominal inductance puH 55 35) 25
Lrated
Power loss kW 0.56 0.81 1.08
at 50/60 Hz
Line/load connection 1 % hole for M10 1 % hole for M10 1 x hole for M10
Provided for busbar connection Provided for busbar connection Provided for busbar connection
PE connection M6 thread M6 thread M6 thread
Degree of protection IPOO IPOO IPOO
Dimensions
o Width mm (in) 300 (11.8) 442 (17.4) 544 (21.4)
* Height mm (in) 264 (10.4) 376 (14.8) 386 (15.2)
® Depth mm (in) 203 (7.99) 263 (10.3) 232 (9.13)
Weight, approx. kg (Ib) 57 (126) 85.5(188) 220 (485)
Conformity CE CE CE
Approvals, - - -
according to
Suitable for Type 6SL3330-6TE35-5AA3 (250 kW) 6SL3330-6TE41-1AA3 (500 kW) 6SL3330-6TE41-3AA3 (630 kW)
Smart Line Module (rated 6SL3330-6TE37-3AA3 (355 kW) 6SL3330-6TE41-7AA3 (800 kW)
in chassis format output)
Line voltage Line reactor
500... 690V 3 AC
6SL3000-0EH34-7AAQ 6SL3000-0EH37-6AA0 6SL3000-0EH41-4AA0
Rated current A 465 760 1430
Nominal inductance puH 115 70 40
Lrated
Power loss kW 0.82 0.95 1.85
at 50/60 Hz
Line/load connection 1 x hole for M10 1 % hole for M10 2 x hole for M10
Provided for busbar connection Provided for busbar connection Provided for busbar connection
PE connection M6 nut M6 nut M6 nut
Degree of protection IPOO IPOO IPOO
Dimensions
o Width mm (in) 360 (14.2) 442 (17.4) 655 (25.8)
* Height mm (in) 325 (12.8) 370 (14.6) 383 (15.1)
® Depth mm (in) 229 (9.02) 303 (11.9) 288 (11.3)
Weight, approx. kg (Ib) 58 (128) 145 (320) 239 (527)
Conformity CE CE CE
Approvals, - - -
according to
Suitable for Type 6SL.3330-6TG35-5AA3 (450 kW) 6SL3330-6TG38-8AA3 (710 kW) 6SL3330-6TG41-2AA3 (1000 kW)
Smart Line Module  (rated 65L3330-6TG41-7AA3 (1400 kW)
in chassis format output)
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Recommended line-side components

. Overview

Suitable line-side power components are assigned depending
on the power rating of the Smart Line Module.

The tables below list recommended components.

Further information about the line contactors, switch disconnec-
tors, circuit breakers and fuses specified in the table can be
found in Catalogs LV 10.1 and IC 10.

Assignment of line-side power components to Smart Line Modules in chassis format

Infeed Input
power current
kW (HP) A

Suitable for
Smart Line Module

Type 6SL3330-
Line voltage 380 ... 480 V 3 AC

Line contactor

Order No.

Fixed-mounted circuit breaker

Order No.

250 (400) 463 G6TE35-5AA3 3RT1476-6AP36 =

355 (500) 614 6TE37-3AA3 3RT1476-6AP36 =

500 (700) 883 6TE41-1AA3 = 3WL1210-4CB34-4AN2-Z
C22

630 (800) 1093 6TE41-3AA3 = 3WL1212-4CB34-4AN2-Z
Cc22

800 (1000) 1430 6TE41-7AA3 = 3WL1216-4CB34-4AN2-Z

Line voltage 500 ... 690 V 3 AC

Cc22

450 463 6TG35-5AA3 3RT1466-6AP36 —
710 757 6TG38-8AA3 3RT1466-6AP36 -
(8 units)
1000 1009 6TG41-2AA3 - 3WL1212-4CB34-4AN2-Z
C22
1400 1430 6TG41-7AA3 - 3WL1216-4CB34-4AN2-Z
C22
Infeed Input Suitable for Switch Switch Cable protection fuse Cable protection fuse
power current Smart Line Module  disconnector disconnector incl. semiconductor
without handle with handle protection
and shaft and shaft
kW (HP) A Type 6SL3330- Order No. Order No. Rated Order No.  Rated Order No.
current current

Line voltage 380 ... 480 V 3 AC

250 (400) 463 6TE35-5AA3 3KL6130-1AB02 3KL6130-1GB02 500 A 3NA3365 560 A 3NE1435-2

355 (500) 614 6TE37-3AA3 3KL6230-1AB02 3KL6230-1GB02 630 A 3NA3372 710A 3NE1437-2

500 (700) 883 6TE41-1AA3 - - 1000 A 3NA3480 2x500A 3NE1334-2
(2 units)

630 (800) 1093 6TE41-3AA3 - - 1250 A 3NA3482 2x630A 3NE1436-2
(2 units)

800 (1000) 1430 6TE41-7AA3 - - 2x800A 3NA3475 2x850A 3NE1448-2
(2 units) (2 units)

Line voltage 500 ... 690 V 3 AC

450 463 6TG35-5AA3 3KL6130-1AB02 3KL6130-1GB02 500 A 3NA3365-6 560 A 3NE1435-2

710 757 6TG38-8AA3 3KL6230-1AB02 3KL6230-1GB02 2x 400 A 3NA3360-6 850 A 3NE1448-2
(2 units)

1000 1009 6TG41-2AA3 - - 3x355A 3NA3354-6 2x560A 3NE1435-2
(3 units) (2 units)

1400 1430 6TG41-7AA3 - - 3x500 A 3NA3365-6 2x850A 3NE1448-2
(8 units) (2 units)
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. Overview

B

@
2
3
=
{3

Active Line Modules are self-commutated feed/feedback units
(with IGBTs in infeed and regenerative feedback directions) and
generate a regulated DC link voltage. This means that the
connected Motor Modules are decoupled from the line voltage.
Line voltage fluctuations within the permissible supply toler-
ances have no effect on the motor voltage. Active Line Modules
are designed for connection to grounded, star (TN, TT) and
non-grounded, symmetrical IT systems.

The DC link is pre-charged via integrated pre-charging resistors.

In order to operate an Active Line Module, it is absolutely
essential to use the appropriate Active Interface Module.

. Design

The Active Line Modules in booksize format feature the following

connections and interfaces as standard:

e 1 power connection via screw-type terminals

® 1 connection for the 24 V DC electronics power supply via the
24 \/ terminal adapter included in the scope of supply

¢ 1 DC link connection via integrated DC link busbars

e 3 DRIVE-CLIQ sockets

e 2 PE (protective earth) connections

The status of the Active Line Modules is indicated via two
multi-color LEDs.

On the 100 mm (8.94 in) wide Active Line Module, the shield for
the power supply cable can be connected to the integrated
shield connection plate via a shield connection terminal or tube
clip, e.g. Weidmdiller type KLBU CO 4. The shield connection
terminal must not be used for strain relief. Shield connection
plates are available for the 150 mm (5.91 in), 200 mm (7.87 in)
and 300 mm (11.81 in) wide modules.

The signal cable shield can be connected to the Line Module by
means of a shield connection terminal, e.g. Weidmuller type
KLBU 3-8 SC.

The scope of supply of the Active Line Modules includes:

e DRIVE-CLIQ cable for connection to the adjacent Control Unit
on the left for drive control, length 0.11 m (4.33 in)

e DRIVE-CLIQ cable (length depends on module width) to
connect Active Line Module to adjacent Motor Module,
length = width of Active Line Module + 0.11 m (4.33 in)

e 2 blanking plugs for sealing unused DRIVE-CLiQ sockets

e Jumper for connecting the 24 V DC busbar to the adjacent
Motor Module

e 24V terminal adapter (X24)
e Connector X21 for digital inputs

e Fan insert for Active Line Modules of 80 kW (107 HP) and
120 kW (161 HP) (the voltage is supplied by the Active
Line Module)

¢ 1 set of warning signs in 30 languages

* 1 heat conducting foil (for Active Line Modules with cold plate
cooling only)
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. Integration
The Active Line Module communicates with the CU320-2 or SIMOTION D Control Unit via DRIVE-CLIQ.

L1
L2 ext.
L3 24V
PE
e +] u
|
My - | [
Main
circuit-breaker | X248 8 X200 X201 X202
I O 1 I N O e O
‘ ‘ o - o~ ‘
I T T k] !
Fuses [ [] [] ) | HEE
l— X2 gl lalle|
o ENE
—2® 1 - Temp g g g I
m 2) _3® { EP +24 V : __—C g % cé ‘
| |4olEeM Y=, SR IR
+
| b—M 24V DC
— —\ <\ Ar —[_ ] Line contactor ‘ ® busbars
3)4) | vy |
| . - |
[o1] 2 . Active Line Module |
|
|
Basic Line | |
Line filter [rad | O DCP
fi ‘ | DC link current
U0 — | = | ook
Active Interface Module \ 4 beN
@ |PE 5) X12 |
|—o’*o—c»—||. ;
I yE==u. ‘
- X121 a @ 2y - m I
mo— |
e wfdoo | . |
& 3 | » 1 READY |
a
_L_l_l : % [ bC LINK |
Wi | RRER
S | O™ o0 £
I | 8

W2| V2| U2 Input current

1) Leading NC contact t > 10 ms, 24 V DC and ground must be connected for operation.
2) Digital input (DI) or digital output (DO), controlled by the Control Unit.
3) No additional load permitted downstream of the line contactor.
) The current carrying capacity of the digital output (DO) must be taken into account; an output interface element may have to be used.
) Fan insert for Active Line Module of 80 kW and 120 kW. The fan insert is supplied with the Active Line Module.

a1 D

Connection example of Active Line Module in booksize format
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. Technical specifications

Active Line Module in booksize format
6SL313...

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

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

Line frequency

47 ... 63 Hz

SCCR (short-circuit current rating)

65 KA in conjunction with the recommended fuses class J or circuit
breakers in accordance with UL489 / CSA 22.2 No. 5-02
see recommended line-side components

Line power factor

* Active Mode
- Fundamental power factor (cos ¢y)
- Total (4)

® Smart Mode

1.0 (factory setting), can be altered by input of a reactive current setpoint
1.0 (factory setting)

- Fundamental power factor > 0.96
- Overall 0.65 ... 0.90
Overvoltage category Class Il

to EN 60664-1

DC link voltage Vy

In Active Mode the DC link voltage is regulated and can be adjusted
as a voltage decoupled from the line voltage.

In Smart Mode, the DC link voltage is kept in proportion to the
line voltage at the mean rectified line voltage value.

Factory setting for DC link voltage:

380 ... 400 V 3 AC: 600 V (Active Mode)

400 ... 415V 3 AC: 625 V (Active Mode)

416 ... 480 V 3 AC: 1.35 x line voltage (Smart Mode) i)

Electronics power supply

24V DC, -15 %/+20 %

Radio interference suppression
e Standard (Active Line Module + Active Interface Module)
o With line filter

Category C3 to EN 61800-3 up to 350 m (1148 ft) total cable length

Category C2 according to EN 61800-3 up to 350 m (1148 ft)
total cable length

Category C3 according to EN 61800--3 from 350 m to 1000 m
(1148 ... 3281 ft) total cable length

Type of cooling

Internal air cooling (power units with forced air cooling by built-in fans)
External air cooling (power units with forced air cooling by built-in fans)
Cold plate cooling

Liquid cooling

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0...40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 1000 m (3281 ft) above sea level without derating,
> 1000 ... 4000 m (3281 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus

) Active Mode can also be selected if the connected motors are suitable for > 650 V DC.
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. Technical specifications  (continued)

Line voltage Active Line Module in booksize format

380... 480 V3 AC

Internal air cooling 6SL3130-... 7TE21-6AA3 7TE23-6AA3 7TE25-5AA3 7TE28-0AA3 7TE31-2AA3
External air cooling 6SL3131-... 7TE21-6AA3 7TE23-6AA3 7TE25-5AA3 7TE28-0AA3 7TE31-2AA3
Cold plate cooling 6SL3136-... 7TE21-6AA3 7TE23-6AA3 7TE25-5AA3 7TE28-0AA3 7TE31-2AA3
Liquid cooling 6SL3135-... — - - - 7TE31-2AA3

Feed/feedback power
* Rated power Paieq

- At380 V3 AC KW 16 36 55 80 (64 ) 120 (84 1)
- At460V 3 ACY (HP) (18) (40) (60) (100 (75 ) (150 (100 1)
* For S6 duty Pgg (40 %) KW 21 47 71 106 (85 1) 145 (116 1)
* Prax KW 35 70 91 (110) 2) 131 175
DC link current
e At 600 V DC A 27 60 92 134 200
e For S6 duty (40 %) A 85 79 121 176 244
* Maximum A 59 117 152 (176 2)) 218 292
Input current
e Rated current A 26/25/21 58/55/46 88/84/70 128/122/102 192/182/152
at 380/400/480 V 3 AC
e For S6 duty (40 %) A 32 71 108 161 220
at 400 V
* At 400 V max. A 54 107 139 (168 2) 200 267
Current requirement A 1.1 1.5 1.9 2.0 25 (21 3))
24V DC electronics
power supply, max.
Current carrying capacity
e 24V DC busbars A 20 20 20 20 20
* DC link busbars A 100 200 200 200 200
DC link capacitance
e Active Line Module uF 710 1410 1880 2820 3995
 Drive line-up, max. uF 20000 20000 20000 20000 20000

Internal/external air cooling
« Power loss 4

- Total power loss for kW 0.29 0.67 0.95 1.39 2.26
cooling types:
internal air cooling,
external air cooling;
cold plate cooling,

liquid cooling
- With external air cooling, kW 0.09/0.2 0.17/0.5 0.25/0.7 0.3/1.0 0.55/1.71
int./ext.
e Cooling air requirement m3/s (ft3/s) 0.016 (0.565) 0.031 (1.095) 0.044 (1.554) 0.144 (5.085) 0.144 (5.085)
e Sound pressure level dB < 60 <65 <60 <75 <75
Loa (1'm)
Cold plate cooling
« Power loss, int./ext. %) kW 0.07/0.21 0.13/0.52 0.19/0.74 0.3/1.1 0.46/1.8
e Thermal resistance Ry, K/W 0.075 0.055 0.05 0.028 0.028

In the case of cold plate cooling, derating is necessary due to heat transfer to the external heat sink.

Higher peak power is possible in combination with the Active Interface Module 6SL3100-0BE25-5AB0 (for operating cycle constraints,
see SINAMICS S120 Manual).

For 6SL3135-7TE31-2AAS.
Power loss of Active Line Module at rated output including losses of 24 V DC electronics power supply.

Nominal HP ratings are provided for ease of assigning components only. The Line Module outputs are dependent on the Motor Module loading and are to be
dimensioned accordingly.

»

o & e
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. Technical specifications  (continued)

Line voltage Active Line Module in booksize format

380... 480 V3 AC

Internal air cooling 6SL3130-... 7TE21-6AA3 7TE23-6AA3 7TE25-5AA3 7TE28-0AA3 7TE31-2AA3
External air cooling 6SL3131-... 7TE21-6AA3 7TE23-6AA3 7TE25-5AA3 7TE28-0AA3 7TE31-2AA3
Cold plate cooling 6SL3136-... 7TE21-6AA3 7TE23-6AA3 7TE25-5AA3 7TE28-0AA3 7TE31-2AA3
Liquid cooling 6SL3135-... — - - - 7TE31-2AA3

Feed/feedback power

* Rated power Paieq

- At380 V3 AC KW 16 36 55 80 (64 ) 120 (84 1)
- At460V 3 AC7 (HP) (18) (40) (60) (100 (75 ) (150 (100 1)
Liquid cooling 2)
« Power loss, int./ext. ) kW - - - - 0.46/1.8
- Rated volumetric flow for I/min - - - - 8
water at 70 kPa pressure
drop
- Volume of liquid, internal ml - - - - 100

- Coolant temperature, max.

- Without derating °C (°F) - - - - 45 (113)
- With derating °C (°F) - - - - 50 (122)
- Sound pressure level dB - - - - <73
LpA (1 m)
Line connection Screw-type M6 screw M8 screw M8 screw M8 screw
U1, V1, w1 terminals (X1) studs (X1) studs (X1) studs (X1) studs (X1)
« Conductor cross-section, max. mm? 25...10 25...50 25...952x%x35 25...1202x50 25...120.2 x50
Shield connection Integrated inthe ~ See Accessories  See Accessories  See Accessories  See Accessories
connector
PE connection M5 screw M6 screw M6 screw M8 screw M8 screw

Cable length, max.
Total of all motor cables and

DC link
¢ Shielded m (ft) 630 (2067) ®) 630 (2067) ®) 1000 (3281) 1000 (3281) 1000 (3281)
Degree of protection IP20 IP20 IP20 IP20 IP20
Dimensions
* Width mm (in) 100 (3.94) 150 (5.91) 200 (7.87) 300 (11.8) 300 (11.8)
 Height mm (in) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0)
- With fan mm (in) - - - 629 (24.8) 629 (24.8)
- With screwed fitting mm (in) - - - 629 (24.8) 553 (21.8) 2)
® Depth
- With internal air cooling mm (in) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6)
- With external air cooling mm (in) 226/66.5 226/71 226/92 226/82 226/82
on/behind mounting surface (8.90/2.62) (8.90/2.80) (8.90/3.62) (8.90/3.23) (8.90/3.23)
- With cold plate cooling mm (in) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90)
- With liquid cooling mm (in) - - - - 226 (8.90)
Weight, approx.
e With internal air cooling kg (Ib) 7 (15) 10.3 (23) 17 (37.5) 23 (51) 23 (51)
¢ With external air cooling kg (Ib) 8.8 (19) 13.8 (30) 18.5 (41) 27.7 (61) 30.7 (68)
* With cold plate cooling kg (Ib) 6.1 (13) 10.2 (22.5) 13.8 (30) 20.3 (45) 20.4 (45)
o With liquid cooling kg (Ib) - - - - 23 (51)

) In the case of cold plate cooling, derating is necessary due to heat transfer to the external heat sink.

2) The coolant connections are located on the lower side of the components. All connection elements can be accessed using an appropriate tool.
Thread type of water connections: Pipe thread ISO 228 G 72 B.

Power loss of Active Line Module at rated power including losses of 24 V DC electronic power supply.

This value applies to water as coolant; for other coolants, refer to the SINAMICS S120 Manual.

Max. cable lengths in conjunction with Active Interface Module and Basic Line Filter (Category C3 in accordance with EN 61800-3).

The fan is supplied with the Active Line Module and must be installed before the Active Line Module is commissioned.

Nominal HP ratings are provided for ease of assigning components only. The Line Module outputs are dependent on the Motor Module loading and are to be

dimensioned accordingly.
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Active Line Modules in booksize format

. Selection and ordering data

Active Line Module Description Order No.

in booksize format .
Accessories

Description Order No. Shield connection plate

For Line Modules and Motor Modules in

. . booksize format with a width of
Internal air cooling
Rated power: ® 150 mm (5.91 in), for internal air cooling 6SL3162-1AF00-0AA1

16 KW (1 8 HP) 6SL3130-7TE21-6AA3 ® 150 mm (591 |n) for external air COOling 6SL3162-1AF00-0BA1
and cold plate cooling

36 kW (40 HP) 6SL3130-7TE23-6AA3 200 mm (7.87 in), for internal air cooling 6SL3162-1AH01-0AA0
KW (60 HP L3130-7TE25-5AA
55 (60 HP) 6SL3130 5-5AA3 ® 200 mm (7.87 in) for external air cooling 6SL3162-1AH01-0BAO
80 kW (100 HP) 6SL3130-7TE28-0AA3 and cold plate cooling
120 kW (150 HP) 6SL3130-7TE31-2AA3 ® 300 mm (11.8in) for all cooling types ~ 6SL3162-1AH00-0AAO
External air cooling DC link rectifier adapter
Rated power: For direct infeed of DC link voltage
; 2
16 KW (18 HP 6SL3131-7TE21-6AA3 e Screw-type terminals 0.5 ... 10 mm 6SL3162-2BD00-0AA0
( ) For Line Modules and Motor Modules
36 kW (40 HP) 6SL3131-7TE23-6AA3 in booksize format with a width of
55 kW (60 HP) 6SL3131-7TE25-5AA3 50 mm (1.97 in) or 100 mm (3.94 '2)
g " * Screw-type terminals 35 ... 95 mm 6SL3162-2BM00-0AA0
80 kW (100 HP) RN T2 S For Line Modules and Motor Modules
120 kW (150 HP) 6SL3131-7TE31-2AA3 in booksize format with a width of
- 150 mm, 200 mm and 300 mm
Cold plate cooling (5.91in, 7.87 in and 11.81 in)
Rated power: DC link adapter (2 units) 6SL3162-2BM01-0AAQ
16 kW (18 HP) 6SL3136-7TE21-6AA3 For multi-tier configuration

Screw-type terminals 35 ... 95 mm?

36 kW (40 HP) 6SL3136-7TE23-6AA3 For all Line Modules and
55 kW (60 HP) 6SL3136-7TE25-5AA3 Motor Modules in booksize format
80 kW (100 HP) 6SL3136-7TE28-0AA3 Accessories for re-ordering
120 kW (150 HP) 6SL3136-7TE31-2AA3 24V terminal adapter 6SL3162-2AA00-0AA0
— - For all Line Modules and
Liquid cooling Motor Modules in booksize format
Rated power: 24V jumper 6SL3162-2AA01-0AA0
120 kW (150 HP) 6SL3135-7TE31-2AA3 For connection of the 24 V busbars
(for booksize format)
Warning labels in 30 languages 6SL3166-3AB00-0AA0

This set of foreign language warning
signs can be placed on top of the
standard English or German signs.

A set of signs is supplied with the units.
One sign in each of the following
languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, S,
SK, TR

Accessories pack

(plug-in terminals, DRIVE-CLIQ

jumper (length = module width + 60 mm
(2.36 in)), dust-proof blanking plugs)
For DRIVE-CLIQ port

For Active Line Modules
with a width of

* 100 mm (3.94 in), int./ext. air cooling 6SL3163-8FD00-0AA0
* 150 mm (5.91 in), int./ext. air cooling 6SL3163-8GF00-0AAQ
© 200 mm (7.87 in), int./ext. air cooling 6SL3163-8HHO0-0AAQ
© 300 mm (11.8 in), int./ext. air cooling 6SL3163-8JM00-0AA0

SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAQ
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port
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Active Line Modules in booksize format

. Characteristic curves
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Active Line Modules in booksize format

Active Interface Modules

. Overview . Selection and ordering data

Active Interface Module
in booksize format

Suitable for
Active Line Module
in booksize format

Rated power
of the Active
Line Module

kW (HP) Order No.

Line voltage 380 ... 480 V 3 AC

16 (18) 6SL3130-7TE21-6AA3  6SL3100-0BE21-6AB0O
6SL3131-7TE21-6AA3
6SL3136-7TE21-6AA3

36 (40) 6SL3130-7TE23-6AA3  6SL3100-0BE23-6AB0O
6SL3131-7TE23-6AA3
6SL3136-7TE23-6AA3
55 (60) 6SL3130-7TE25-5AA3  6SL3100-0BE25-5AB0
6SL3131-7TE25-5AA3
6SL3136-7TE25-5AA3
80 (100) 6SL3130-7TE28-0AA3  6SL3100-0BE28-0AB0O
6SL3131-7TE28-0AA3
6SL3136-7TE28-0AA3
120 (150) 6SL3130-7TE31-2AA3  6SL3100-0BE31-2AB0O
6SL3131-7TE31-2AA3
) 6SL3136-7TE31-2AA3
Active Interface Modules for 16 kW, 36 kW, 55 kW and 80 kW/120 kW 65L3135-7TE31-2AA3
The Active Interface Modules combine with the Active Line
Modules to form a functional unit and are essential for operation —
of the associated Active Line Module. The Active Interface Description Order No.
Modules contain a Clean Power Filter, reactor, and basic interfer- Accessories

ence suppression to ensure compliance with Category C3in ac-

cordance with EN 61800-3 regarding emitted interference. Shield connection plate

¢ For Active Interface 6SL3163-1AF00-0AAQ

The Clean Power Filter protects the line supply from switching- Module 36 kW
frequency harmonics. The drive system therefore draws a )
sinusoidal current from the supply and causes virtually no ¢ mﬁfg"%'pﬁ”aee 65L3163-1AH00-0AAQ

harmonics.

The Active Line Modules in combination with the Active Interface
Module can also be operated with supply systems with an
isolated star point (IT systems).

. Design

The scope of supply of the Active Interface Modules includes:
e Connector X21 for temperature evaluation and fan control

e Connector X24 for connecting the 24 V supply for the
integrated fan

e DRIVE-CLIQ cable for connecting the Control Unit to the
Active Line Module; length of the DRIVE-CLIQ cable = width
of the Active Interface Module + 0.11 m (4.33 in)

e Shield connection plate for Active Interface Module
16 kW

¢ 1 set of warning signs in 30 languages

) For Active Interface Module 16 kW, included in scope of supply.

e For Active Interface 6SL3163-1AM00-0AAO0
Modules 80 kW

and 120 kW

DRIVE-CLIQ cable, preassembled
Degree of protection of connector IP20/IP20

¢ For Active Interface Module 16 kW,
0.31 m (1.02 ft) in length

¢ For Active Interface Module 36 kW,
0.41 m (1.35 ft) in length

¢ For Active Interface Module 55 kW,
0.6 m (1.97 ft) in length

e For Active Interface Module 80 kW and
120 kW, 0.95 m (3.12 ft) in length

Accessories for re-ordering

6SL3060-4AK00-0AA0

6SL3060-4AP00-0AA0

6SL3060-4AU00-0AA0

6SL3060-4AA10-0AA0

Accessories pack
(plug-in terminals, DRIVE-CLIQ jumper)

e For Active Interface 6SL3160-8CD10-0AA0

Module 16 kW

e For Active Interface 6SL3160-8DF10-0AA0
Module 36 kW

¢ For Active Interface 6SL3160-8EH10-0AA0
Module 55 kW

e For Active Interface 6SL3160-8FM10-0AA0
Modules 80 kW

and 120 kW

Warning labels in 30 languages

This set of foreign language warning signs
can be placed on top of the standard English
or German signs. A set of signs is supplied
with the units. One sign in each of the follow-
ing languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR, GB, GR,
HU, IE, IS, IT, JP, KR, LT, LV, MT, NL, NO, PL,
PT, RO, RU, SE, SI, SK, TR

6SL3166-3AB00-0AA0
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Active Line Modules in booksize format

Active Interface Modules

. Integration
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1) Digital input (DI) or digital output (DO), controlled via Control Unit.

Connection example for Active Interface Module

The Active Interface Module requires a 24 V DC supply for
operation of the integral fan.

The fan rotates after the 24 V DC supply is applied and can, if
necessary (service life, noise), be shut off fom the Control Unit
over the "Fan off" input. It is only permitted to switch off the fan
when the infeed of the drive system is not operating, otherwise
the Active Interface Module will overheat.

The thermostatic switch installed in the Active Interface Module
is evaluated over the connected Active Line Module.

The power cables between the Active Interface Module and
Active Line Module must be shielded if limit values for inter-
ference suppression are to be complied with. The cable shield
can be routed over the shield connection plate (option) to the
Active Interface Module or Active Line Module.

0 DRIVE-CLIQ

él

i

_I

8
] ﬂ (DI
Active Control Active Motor Motor
Interface Unit Line  Module Module
Module Module

Separate Active Interface Module

Depending on the position of the Active Interface Module in the
drive system, additional DRIVE-CLiQ cables may be required.
If it is separately installed next to the left side of the Control Unit
and Active Line Module, no additional DRIVE-CLIQ cables are
required. If the Active Interface Module is placed between the
Control Unit and Active Line Module, the DRIVE-CLIQ cables
supplied with the Active Line Modules are suitable for setting up
a line topology, i.e. Active Line Module and all Motor Modules in
series on one DRIVE-CLIQ line. If the Active Line Module is con-
nected over a separate DRIVE-CLIQ line, the DRIVE-CLIQ cable
marked with (1) must be ordered. A DRIVE-CLIiQ cable suitable
for connection (2) is included in the scope of supply of the Active
Line Module.

For DRIVE-CLIQ cables for different configurations, see chapter
MOTION-CONNECT connection systems).

O DRIVE-CLIQ

(1)
@)

G_D211_EN_00192¢c

Motor
Module

Motor
Module

Control Active Active
Unit Interface Line
Module Module

(1)DRIVE-CLIQ cable between Control Unit and Motor Module
Active Interface Module 16 kW: 0.31 m (see Accessories)
Active Interface Module 36 kW: 0.41 m (see Accessories)
Active Interface Module 55 kW: 0.60 m (see Accessories)
Active Interface Module 80 kW and 120 kW: 0.95 m (see Accessories)
(2)Included in scope of supply of Active Line Modules

Active Interface Module integrated in the drive line-up
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Active Line Modules in booksize format

Active Interface Modules

. Technical specifications

Line voltage

380...480 V3 AC

e |nternal air cooling

Active Interface Module in booksize format

6SL3100-0BE21-
6ABO

6SL3100-0BE23-
6ABO

6SL3100-0BE25-
5AB0

6SL3100-0BE28-
OABO

6SL3100-0BE31-
2AB0O

Rated current A 27 60 88 132 200

Current requirement A 0.25 0.5 0.6 1.2 1.2

24V DC electronics

power supply, max.

Internal resistance Q 1440 £10 % 1440 £10 % 1440 £10 % 1440 £10 % 1440 £10 %

Digital input "Fan off"

(X21/Pin 4)

Power loss kW 0.3 0.39 0.45 0.575 0.8

Cooling air requirement m3/s (f3/s) 0.03 (1.06) 0.04 (1.41) 0.075 (2.65) 0.15 (5.30) 0.15 (5.30)

Sound pressure level  Lyp dB 57 60 66 68 68

(1 m)

Line/load connection Screw-type Screw-type Screw-type M8 screw stud M8 screw stud

L1, L2, L3/U2, V2, W2 terminals terminals terminals

e Conductor cross-section mm? 16 50 50 25...120 25...120

or 2x 50 or 2x 50

Thermostatic switch

(NC contact)

® Switching capacity 250 VAC/1.6 A 250 VAC/1.6 A 250 VAC/1.6 A 250 VAC/1.6 A 250 VAC/1.6 A
60 V DC/0.75 A 60V DC/0.75 A 60V DC/0.75 A 60V DC/0.75 A 60 vV DC/0.75 A

PE connection M5 screw M5 screw M6 screw M8 screw M8 screw

Degree of protection P20 P20 P20 P20 P20

Dimensions

* Width mm (in) 100 (3.94) 150 (5.90) 200 (7.87) 300 (11.8) 300 (11.8)

® Height mm (in) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0)

¢ Depth mm (in) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6)

Weight, approx. kg (Ib) 11 (24) 18.5 (41) 21 (46) 29 (64) 36 (79)

Approvals, according to cURus cURus cURus cURus cURus

Suitable for Type 6SL3130-7TE21-  6SL3130-7TE23-  6SL3130-7TE25-  6SL3130-7TE28-  6SL3130-7TE31-

Active Line Module 6AA3 6AA3 5AA3 0AA3 2AA3

in booksize format 6SL3131-7TE21-  6SL3131-7TE23-  6SL3131-7TE25-  6SL3131-7TE28-  6SL3131-7TE31-
B6AA3 6AA3 5AA3 0AA3 2AA3
6SL3136-7TE21-  6SL3136-7TE23-  6SL3136-7TE25-  6SL3136-7TE28-  6SL3136-7TE31-
B6AA3 6AA3 5AA3 0AA3 2AA3

6SL3135-7TE31-
2AA3
¢ Rated power of the kW 16 36 55) 80 120

Active Line Module

. Characteristic curves

Refer to Active Line Modules in booksize format.
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Line filters

. Overview
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In plants with strict EMC requirements, line filters work together
with Active Interface Modules to restrict the conducted inter-
ference emanating from the power modules to the limit values of
Category C2 as defined in EN 61800-3. Line filters are suited
only for direct connection to TN systems.

Note: According to product standard IEC 61800-3, RFI suppres-
sion 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 for this purpose. The
use of line filters of other makes can lead to limit value violations,
resonance, overvoltages and irreparable damage to motors or
other equipment. The machine manufacturer must provide
verification that the machinery to be operated with the drive
products and the installed suppression elements, e.qg. line filters,
are CE-EMC-compliant.

Optional Basic Line Filters that are coordinated with the power
ranges in booksize format are available for the SINAMICS S120
drive system.

With the Basic Line Filters in combination with the Active Inter-
face Modules, the limits for the interference voltages can be
extended to Category C2 (IEC 61800--3) or, retaining Category
C3, longer total cable lengths are possible for the configuration.
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Active Line Modules in booksize format

Basic Line Filters

. Overview

. Selection and ordering data

Rated power
of the Active
Line Module

kW (HP)

Suitable for
Active Line Module
in booksize format

Basic Line Filter

Order No.

Line voltage 380 ... 480 V 3 AC

16 (18)

6SL3130-7TE21-6AA3
6SL3131-7TE21-6AA3
6SL3136-7TE21-6AA3

6SL3000-0BE21-6DA0

Active Line Module

36 (40) 6SL3130-7TE23-6AA3  6SL3000-0BE23-6DA1
6SL3131-7TE23-6AA3
6SL3136-7TE23-6AA3
] ] 55 (60) 6SL3130-7TE25-5AA3  6SL3000-0BE25-5DA0
f 6SL3131-7TE25-5AA3
E 6SL3136-7TE25-5AA3
o 80 (100) 6SL3130-7TE28-0AA3  6SL3000-0BE28-0DA0
i h 6SL3131-7TE28-0AA3
% F 6SL3136-7TE28-0AA3
120 (150) 6SL3130-7TE31-2AA3  6SL3000-0BE31-2DA0
6SL3131-7TE31-2AA3
Basic Line Filters are used on machines on which conducted 6SL3136:7TE31:2AA3
h > - 6SL3135-7TE31-2AA3
interference emissions in the frequency range between 150 kHz
and 30 MHz need to be damped in accordance with the
requirements of CE-EMC legislation.
. Technical specifications
Line voltage Basic Line Filter
Sl 6SL3000-... 0BE21-6DA0 OBE23-6DA1 O0BE25-5DA0 O0BE28-0DA0 OBE31-2DA0
Rated current A 36 74 105 132 192
Power loss kW 0.016 0.028 0.041 0.048 0.086
Line/load connection Screw-type Screw-type Screw-type Screw-type Screw-type
L1, L2, L3/U, VW terminals terminals terminals terminals terminals
« Conductor cross-section - mm? 10 85 50 95 95
PE connection M6 screw studs M6 screw studs M8 screw studs M10 screw studs M10 screw studs
according to according to according to according to according to
DIN 46234 DIN 46234 DIN 46234 DIN 46234 DIN 46234
Degree of protection IP20 IP20 IP20 IP20 IP20
Dimensions
* Width mm (in) 50 (1.97) 75 (2.95) 100 (3.94) 150 (5.90) 150 (5.90)
 Height mm (in) 429 (16.9) 433 (17.0) 466 (18.3) 479 (18.9) 479 (18.9)
e Depth mm (in) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90)
Weight, approx. kg (Ib) 5(11) 7.5(16.5) 11.5 (25) 18.2 (40) 18.8 (41)
Approvals, according to cURus cURus cURus cURus cURus
Suitable for Type 6SL.3130- 6SL.3130- 6SL.3130- 6SL.3130- 6SL.3130-
Active Line Module 7TE21-6AA3 7TE23-6AA3 7TE25-5AA3 7TE28-0AA3 7TE31-2AA3
in booksize format 6SL3131- 6SL3131- 6SL3131- 6SL3131- 6SL3131-
7TE21-6AA3 7TE23-6AA3 7TE25-5AA3 7TE28-0AA3 7TE31-2AA3
6SL3136- 6SL.3136- 6SL.3136- 6SL.3136- 6SL.3136-
7TE21-6AA3 7TE23-6AA3 7TE25-5AA3 7TE28-0AA3 7TE31-2AA3
6SL3135-
7TE31-2AA3
« Rated power of the kW 16 36 55 80 120
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Recommended line-side components

. Overview

Further information about the line contactors, switch disconnec-
tors, circuit breakers and fuses specified in the table can be
found in Catalogs LV 10.1 and IC 10.

Suitable line-side power components are assigned depending
on the power rating of the Active Line Modules.

The tables below list recommended components.
Assignment of line-side power components to Active Line Modules in booksize format

Rated
power

Suitable for Line contactor Main switch
Active Line
Module

in booksize

format

Type
6SL3130-
6SL3131-

Line voltage 380 ... 480 V 3 AC

Output coupling device
for line contactor

Leading auxiliary switch
for main switch

kW (HP) Order No. Order No. Order No.

Type

16 (18) 7TE21-6AA3  3RT1035-... 3TX7004-1LB0O0 3LD2504-0TK51 3LD9200-5B
36 (40)  7TE23-6AA3  3RT1045-... 3TX7004-1LB00 3LD2704-0TK51 3LD9200-5B
55(60)  7TE25-5AA3  3RT1054-... 3TX7004-1LB00 3KA5330-1GE01 3KX3552-3EA01
80 (100) 7TE28-0AA3  3RT1056-... 3TX7004-1LB00 3KA5330-1GE01 3KX3552-3EA01
120 (150) 7TE31-2AA3  3RT1065-... 3TX7004-1LB0O0 3KA5730-1GEO1 3KX3552-3EA01
Rated Suitable for Circuit breaker Circuit breaker Fuse switch Switch Leading
power Active Line IEC 60947 UL489/ disconnector disconnector auxiliary switch
Module CSA C22.2 No. 5-02 with fuse holders  for switch
in booksize ’ ' disconnector
format with fuse holders
kW (HP)  Type Order No. Order No. Order No. Order No. Order No.
6SL3130-
6SL3131-
6SL3136-
6SL3135-

Line voltage 380 ... 480 V 3 AC

16 (18)  7TE21-6AA3  3RV1031-4FA10 3VL2105-2KN30-.... 3NP1123-1CA20  3KL5030-1GB01  3KX3552-3EA01
36 (40) 7TE23-6AA3  3RV1041-4LA10 3VL2108-2KN30-.... 3NP1123-1CA20 3KL5230-1GB01  3KX3552-3EA01
55 (60) 7TE25-5AA3  3VL2712-1DC33-.... 3VL2112-2KN30-.... 3NP1143-1DA20 3KL5530-1GB01  3KX3552-3EA01
80 (100) 7TE28-0AA3  3VL3720-1DC33-.... 3VL3117-2KN30-.... 3NP1143-1DA20  3KL5530-1GB01  3KX3552-3EA01
120 (150) 7TE31-2AA3  3VL3725-1DC36-.... 3VL3125-2KN30-.... 3NP1153-1DA20 3KL5730-1GB01  3KX3552-3EA01
Rated Suit'able'for NEOZED fuse DIAZED fuse LV HRC fuse UL/CSA fuse, Class J 1)
power Active Line (gL/gG) (gL/gG) (gL/gG) AveEtlEsE e
Module Mersen
in booksize WWW.ep.mersen.com
format
kW (HP)  Type Rated  Size Order Rated  Size Order Rated Size  Order Rated  Size Refer-
6SL3130- current No. current No. current No. current ence
6SL3131- No.
6SL3136-
6SL.3135- mm
Line voltage 380 ... 480 V 3 AC
16(18) 7TE21-6AA3 35A D02 5SE2335 35A DIl 5SB411 35A 000 3NA3814 35A 27x 60 AJT35
36 (40) 7TE23-6AA3 - - - 80 A DIv 5SC211 80A 000 3NA3824 80A 29x117 AJT80
55 (60) 7TE25-5AA3 - - - - - - 125A 1 3NA3132 125A 41x 146 AJT125
80 (100) 7TE28-0AA3 - - - - - - 160A 1 3NA3136 175A 41x 146 AJT175
120 (150) 7TE31-2AA3 - - - - - - 250A 1 3NA3144 250 A  54x 181 AJT250

) Not suitable for 3NP and 3KL switch disconnectors.
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. Overview . Design

The Active Line Modules in chassis format feature the following
connections and interfaces as standard:

e 1 power connection

® 1 connection for the 24 V DC electronics power supply

e 1DC link connection (DCP, DCN) for supplying the connected
Motor Modules

¢ 1 DC link connection (DCPA, DCNA) for connecting a
Braking Module

¢ 1 temperature sensor input (KTY84-130 or PTC/Pt100)
e 3 DRIVE-CLIQ sockets
e 2 PE (protective earth) connections

The status of the Active Line Modules is indicated via two
multi-color LEDs.

The scope of supply of the Active Line Modules includes:

e Frame sizes FX and GX:
- 0.60 m (23.6 in) DRIVE-CLIQ cable for connection to the
CU320-2 or SIMOTION D4x5-2 Control Unit or Controller
Extension CX32-2

e Frame sizes HX and JX
- 0.35m (13.8 in) DRIVE-CLIQ cable for connection to the
CU320-2 or SIMOTION D4x5-2 Control Unit or Controller

. . o Extension CX32-2
The self-commutated feed/feedback units (with IGBTs in infeed - 2.10 m (6.89 ft) DRIVE-CLIQ cable for connection to the first

and regenerative feedback directions) generate a regulated DC Motor Module
link voltage. This means that the connected Motor Modules are

decoupled from the line voltage. Line voltage fluctuations within

the permissible supply tolerances have no effect on the motor

voltage.

Active Line Modules can if necessary feed a prespecified funda-
mental reactive current (capacitive or inductive) to the supply
system so as to support simple compensation tasks.

Active Line Modules are designed for connection to grounded
TN/TT and non-grounded IT systems.

In order to operate an Active Line Module, it is absolutely
essential to use the appropriate Active Interface Module.
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Active Line Modules in chassis format

. Integration

The Active Line Module communicates with a CU320-2 or SIMOTION D4x5-2 Control Unit, or Controller Extension CX32-2 via
DRIVE-CLIQ.

X400 X401 X402
——————————————— — (o |4+ F[ «] |
‘;X‘” 33| gl
=] — ™ Active Line sllsl] 8]l
- - |
\_f __ep+24v Module % g g ‘
— | - EP M1 2 7 ; {
|
Chassis Sl ‘
X42 Format AR
Lo(=—rP24L -
2 » [O] READY ‘
5GPl 2 ‘
2™ Y @oc LNk ‘
‘_® -—M IPD Card [ POWER OK \
| 1
1-X9
—— — |
| ext. 1o paay - :
|24V DCl— 25 M = |
— 3= Activation of l
i@ _j buffer protection  Internal power !
to Active Interface Module 5 supply |
|: =O(=—3 Activation of |
§® _l pre-charging contactor ‘
] 0
Fan supply terminal for sizes HX L1 I
and JX.
120 |
The number of the fans depends on —— ‘
the frame size. | ‘
|
|
|
|
| ‘
\ DCPA  onnection for
Fan supply terminal for sizes FX o DCPN Braking Module
and GX directly on the fuse carrier.
i -F11 i n :
‘ internal \
|
g Xt LDCP
) v i pa = DoN_ DC link connection
from Active T x —
Interface Module _,M?_ -
_i‘_,:ﬂo |

Connection example of Active Line Module in chassis format

1
G_D211_EN_00258a
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. Technical specifications

Active Line Module in chassis format
6SL.3330-7T...

Line connection voltage
(up to 2000 m (6562 ft) above sea level)

380 ... 480 V 3 AC £10 % (in operation -15 % < 1 min) or
500 ... 690 V 3 AC £10 % (in operation -15 % < 1 min) )

Line frequency

47 ... 63 Hz

SCCR (short-circuit current rating)

® Rated power 132 ... 380 kW
® Rated power 500 ... 630 kW
e Rated power 800 ... 1100 kW
e Rated power 1400 kW

In conjunction with the recommended fuses of type 3NE1
see recommended line-side components

65 kA
84 kA
170 kA
200 KA

Line power factor
e Fundamental power factor (cos ¢;)

* Total (4)

1.0 (factory setting),
can be altered by input of a reactive current setpoint

1.0 (factory setting)

Overvoltage category
to EN 60664-1

Class Il

DC link voltage Vy

The DC link voltage is regulated and can be adjusted as a voltage
decoupled from the line voltage.

Factory setting for DC link voltage: 1.5 x line voltage

Electronics power supply

24V DC, -15 %/+20 %

Radio interference suppression
e Standard (with Active Interface Module)

Category C3 to EN 61800-3

Type of cooling

Forced air cooling by means of built-in fan

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0...40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 2000 m (6562 ft) above sea level without derating,
> 2000 ... 4000 m (6562 ... 13124 ft) above sea level, see derating char-
acteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus
only for devices on line voltages
380 ... 480 V 3 AC and 500 ... 600 V 3 AC

DT system with grounded external conductor is not permissible for line voltages > 600 V.
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. Technical specifications  (continued)

Line voltage
380...480V 3 AC

Feed/feedback power
® Rated power Paieq

Active Line Module in chassis format

6SL3330-7TE32-1AA3

6SL.3330-7TE32-6AA3

6SL.3330-7TE33-8AA3

6SL3330-7TE35-0AA3

- At400V 3 AC kW 132 160 235 300
- At460V 3 AC? (HP) (200) (225) (350) (450)
® Prax kW 198 240 352.5 450
DC link current ")
* Rated current fateq pc A 235 291 425 549
* lu pc A 209 259 378 489
® Imax_DC A 352 436 637 823
Input current
® Rated current A 210 260 380 490
at400V 3 AC
* Maximum A BilS 390 570 735
Current requirement
® 24V DC electronics A 1.1 1.1 188 1.35
power supply, max.
® Fan supply A 0.63/0.95 1.13/1.7 1.8/2.7 1.8/2.7
with 400 V 2 AC, 50/60 Hz,
max.
DC link capacitance uF 4200 5200 7800 9600
Power loss, max. kW 2.3 2.9 4.2 51
Cooling air requirement m3/s (f3/s) 0.17 (6.00) 0.23 (8.12) 0.36 (12.7) 0.36 (12.7)
Sound pressure level dB 64/67 64/67 69/73 69/73

Lpa (1 m) at 50/60 Hz

Line connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

U1, V1, W1 M10 screw M10 screw M10 screw M10 screw
« Conductor cross-section, max. mm?2 2x 185 2x185 2x 240 2% 240
DC link connection Flat connector for Flat connector for Flat connector for Flat connector for
DCP, DCN M10 screw M10 screw M10 screw M10 screw
e Conductor cross-section, max. mm?2 2x 185 2x 185 2 x 240 2x 240
PE connection M10 screw M10 screw M10 screw M10 screw
e Conductor cross-section, max.

- PE1/GND mm? 1%x 185 1x 185 1x240 1x240

- PE2/GND mm? 2x 185 2x 185 2 x 240 2 x 240
Cable length, max.
(total of all motor power cables
and DC link)
® Shielded m (ft) 2700 (8859) 2700 (8859) 2700 (8859) 2700 (8859)
e Unshielded m (ft) 4050 (13288) 4050 (13288) 4050 (13288) 4050 (13288)
Degree of protection IP20 IP20 1P20 IP20
Dimensions
* Width mm (in) 326 (12.8) 326 (12.8) 326 (12.8) 326 (12.8)
® Height mm (in) 1400 (55.1) 1400 (55.1) 1533 (60.3) 1533 (60.3)
® Depth mm (in) 356 (14.1) 356 (14.1) 545 (21.5) 545 (21.5)
Frame size FX FX GX GX
Weight, approx. kg (Ib) 95 (209) 95 (209) 136 (300) 136 (300)

) With a rated DC link voltage = 1.5 x Vjjne rateq (€Xample: 600 V = 1.5 x 400 V).

2)
dimensioned accordingly.

Nominal HP ratings are provided for ease of assigning components only. The Line Module outputs are dependent on the Motor Module loading and are to be
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. Technical specifications  (continued)

Line voltage Active Line Module in chassis format

380.. 480 V3 AC 6SL.3330- 6SL.3330- 6SL3330- 6SL.3330- 6SL.3330- 6SL.3330-
7TE36-1AA3 7TE37-5AA3 7TE38-4AA3 7TE41-0AA3 7TE41-2AA3 7TE41-4AA3

Feed/feedback
power
® Rated power Piaieq
- At400V 3 AC kW 380 450 500 630 800 900
- At460V 3AC? (HP) (550) (600) (700) (800) (1000) (1150)
® Prax kW 570 675 750 945 1200 1350
DC link current )
* Rated current aeq_pc A 678 835 940 1103 1412 1574
* i pc A 603 700 837 982 1255 1401
® Imax_DC A 1017 1252 1410 1654 2120 2361
Input current
* At 400V 3 AC A 605 745 840 985 1260 1405
® Maximum A 907 1117 1260 1477 1890 2107
Current requirement
e 24V DC electronics A 14 1.4 1.4 15 1.7 1.7
power supply, max.
® Fan supply A 3.6 3.6 3.6 54 5.4 7.8
with 400 V 2 AC, max.
DC link capacitance uF 12600 15600 16800 18900 26100 28800
Power loss, max. kW 6.6 7.7 8.2 10.8 13 14.2
Cooling air requirement m3/s (f3/s) 0.78 (27.5) 0.78 (27.5) 0.78 (27.5) 1.08 (38.1) 1.08 (38.1) 1.08 (38.1)
Sound pressure level dB 70/73 70/73 70/73 71/73 71/73 71/73
Lpa (1 m) at 50/60 Hz
Line connection Flat connector  Flat connector Flat connector  Flat connector  Flat connector  Flat connector
U1, V1, W1 for M12 screw  for M12 screw  for M12 screw  for M12 screw  for M12 screw  for M12 screw
 Conductor cross-section, max. mm? 4 x 240 4 x 240 4 x 240 6 x 240 6 x 240 6 x 240
DC link connection Flat connector  Flat connector Flat connector  Flat connector  Flat connector  Flat connector
DCP, DCN for busbar for busbar for busbar for busbar for busbar for busbar
connection connection connection connection connection connection
PE connection M12 screw M12 screw M12 screw M12 screw M12 screw M12 screw

e Conductor cross-section, max.
- PE1/GND mm? 1x 240 1x 240 1x 240 1x 240 1% 240 1x240
- PE2/GND mm? 2 x 240 2 x 240 2 x 240 2 x 240 2 x 240 2 x 240

Cable length, max.
(total of all motor power cables

and DC link)

® Shielded m (ft) 3900 (12796) 3900 (12796) 3900 (12796) 3900 (12796) 3900 (12796) 3900 (12796)
¢ Unshielded m (ft) 5850 (19194) 5850 (19194) 5850 (19194) 5850 (19194) 5850 (19194) 5850 (19194)
Degree of protection IPOO IPOO IPOO IPOO IPOO IPOO
Dimensions

* Width mm (in) 503 (19.8) 503 (19.8) 503 (19.8) 704 (27.7) 704 (27.7) 704 (27.7)

® Height mm (in) 1475 (58.1) 1475 (58.1) 1475 (58.1) 1475 (58.1) 1475 (58.1) 1475 (58.1)

¢ Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3)
Frame size HX HX HX JX JX JX

Weight, approx. kg (Ib) 290 (639) 290 (639) 290 (639) 450 (992) 450 (992) 450 (992)

) With a rated DC link voltage = 1.5 x Vjjne rateq (€Xample: 600 V = 1.5 x 400 V).

2) Nominal HP ratings are provided for ease of assigning components only. The Line Module outputs are dependent on the Motor Module loading and are to be
dimensioned accordingly.
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. Technical specifications  (continued)

Line voltage
500... 690V 3 AC

Feed/feedback power

Active Line Module in chassis format
6SL3330-7TG35-8AA3  6SL3330-7TG37-4AA3  6SL3330-7TG41-0AA3  6SL3330-7TG41-3AA3

® Rated power Paieq kW 560 800 1100 1400
at690 vV 3 AC

e At500V 3AC? kW 400 560 800 1000

® Prax With 690 V 3 AC 2) kW 840 1200 1650 2100

DC link current ")

* Rated current fateq DC A 644 823 1148 1422

* 4 pc A 573 732 1022 1266

® Imax_DC A 966 1234 1722 2133

Input current

¢ At690 V3 AC A 575 735 1025 1270

° Maximum A 862 1102 1537 1905

Current requirement

® 24V DC electronics A 1.4 1.5 1.7 1.7
power supply, max.

e Fan supply A 3/2.1 4.4/3.1 4.4/3.1 4.4/3.1
with 500 V/690 V 2 AC, max.

DC link capacitance uF 7400 11100 14400 19200

Power loss, max. kW 6.8 10.2 13.6 16.5

Cooling air requirement m3/s (f3/s) 0.78 (27.5) 1.1(38.8) 1.1(38.8) 1.1(38.8)

Sound pressure level dB 70/73 71/73 71/73 71/73

Loa (1 m) at 50/60 Hz

Line connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

U1, V1, W1 M12 screw M12 screw M12 screw M12 screw
e Conductor cross-section, max. mm?2 4 x 240 6 x 240 6 x 240 6 x 240
DC link connection Flat connector for Flat connector for Flat connector for Flat connector for
DCP, DCN busbar connection busbar connection busbar connection busbar connection
PE connection M12 screw M12 screw M12 screw M12 screw
e Conductor cross-section, max.
- PE1/GND mm? 1x 240 1x 240 1x240 1x240
- PE2/GND mm? 2x 240 2x 240 2 x 240 2 x 240
Cable length, max.
(total of all motor power cables
and DC link)
® Shielded m (ft) 2250 (7382) 2250 (7382) 2250 (7382) 2250 (7382)
¢ Unshielded m (ft) 3375 (11073) 3375 (11073) 3375 (11073) 3375 (11073)
Degree of protection IPOO IPOO IPOO IPOO
Dimensions
* Width mm (in) 503 (19.8) 704 (27.7) 704 (27.7) 704 (27.7)
® Height mm (in) 1475 (58.1) 1475 (58.1) 1475 (58.1) 1475 (58.1)
® Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3)
Frame size HX JX JX JX
Weight, approx. kg (Ib) 290 (639) 450 (992) 450 (992) 450 (992)

" With a rated DC link voltage = 1.5 x Viine rated (€xample: 600 V = 1.5 x 400 V).

2)

The infeed power is proportional to the line voltage. With 500 V 3 AC, the power is reduced by a factor of 690/500 = 1.38.
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. Selection and ordering data . Characteristic curves (continued)
Rated power Active Line Module Derating characteristics
in chassis format
kW (HP) Order No.
. G_D211_EN_00004c
Line voltage 380 ... 480 V 3 AC % 13
132 (200) 6SL3330-7TE32-1AA3 &1, RS -
160 (225) 6SL3330-7TE32-6AA3 S ’ ~
© ~
235 (350) 6SL3330-7TE33-8AA3 -.3 11 ~ Y
300 (450) 6SL3330-7TE35-0AA3 £ N .
o 1.0
380 (550) 6SL3330-7TE36-1AA3 3 \
450 (600) 6SL3330-7TE37-5AA3 0.9 \\
N
500 (700) 6SL3330-7TE38-4AA3 08
630 (800) 6SL3330-7TE41-0AA3 . 20 25 30 35 40 45 50 °C 55
800 (1000) 6SL3330-7TEA1-2AA3 (68) (7). (86) (9%  (104) (113) (1229(F)(131)
900 (1150) 65L3330-7TE41-4AA3 Amblent temperature —=-
Line voltage 500 ... 690 V 3 AC
560 6SL3330-7TG35-8AA3 Current derating dependent on ambient temperature
800 6SL3330-7TG37-4AA3 Note: A derating factor k > 1.0 is to be taken into account only
1100 6SL3330-7TG41-0AA3 in conjunction with "current derating dependent on installation
1400 6SL3330-7TGA1-3AA3 altitude”. - o
See also chapter System description — Dimensioning.
Accessories
Warning labels in 30 languages 6SL3166-3AB00-0AA0 100 1.00 *
This set of foreign language warning f G_D211_EN_00005b |
signs can be placed on top of the X \ <
standard English or German signs. £ N\ S
A set of signs is supplied with the units. e N\ §
One sign in each of the following 2 95 AN 0.95 @
languages is provided in each set: 3 N\ £
BG, CN, CZ, DE, DK, EE, ES, FI, FR, 1 N\ g
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV, g N 0
MT, NL, NO, PL, PT, RO, RU, SE, SI, £ '\
SK, TR SE 90 \\ 0.90
SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAQ % s \
dust-proof blanking plugs i S \
(50 units) = % \
For DRIVE-CLIQ port S5 g5 0.85
0 1000 2000 3000 m 4000
. Characteristic curves (3281) ) (6562.) (9843) (1) (13124)
Installation altitude above sea level —=
Overload capability
Current derating dependent on installation altitude
1 * G_D211_EN_00036b
], 4
max_DC :": :": * 100 G_D211_EN_000060] 1.0 *
1.5x1y pc— =t ° N\ S
1 1 = AN =
! AR \ 2
1 1 = AN 8
Irated pc — -—:— -4 - ———— :— § 90 A 0.9 2
IH_DC -{mmd - . -- = N\ ®
| l=5g Qo (93
|« 60 s— £ 8 \\ =)
f 300s 23 N
' t—» 23 80 N 0.8
Ew \
High overload &5
70 0.7
0 1000 2000 3000 m 4000
(3281) (6562) (9843) (ft) (13124)

Installation altitude above sea level —=

\loltage derating dependent on installation altitude
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Active Interface Modules

. Overview

Active Interface Modules are used in combination with

Active Line Modules in chassis format. Active Interface
Modules contain a Clean Power Filter with basic RI suppression
reactor, the pre-charging circuit for the Active Line Module, the
line voltage sensing circuit and monitoring sensors. The bypass
connector is an integral component in types Fl and Gl, thereby
making the module very compact. The bypass contactor must
be provided separately for frame sizes Hl and JI.

The vast majority of line harmonics are suppressed by the Clean
Power Filter.

The scope of supply of the Active Interface Modules includes:

* Frame size Fl:
- 0.60 m (1.97 ft) DRIVE-CLIQ cable for connection between
Active Interface Module and Active Line Module
- 1.45 m (4.76 ft) DRIVE-CLIQ cable for connection
between the Control Unit and first Motor Module

e Frame size Gl:
- 0.95 m (3.12 ft) DRIVE-CLIQ cable for connection between
Active Interface Module and Active Line Module
- 1.45 m (4.76 ft) DRIVE-CLIQ cable for connection
between the Control Unit and first Motor Module

® Frame size Hl and JI:
- 2.40 m (7.87 ft) DRIVE-CLIQ cable for connection between
Active Interface Module and Active Line Module

. Integration

r----"-—--— -/ -/ - — - — - /=~ -, - = ‘
| |
| o |31
| . |
X609 Active Interface | mrerov| 3 i)
|
Module | K
. |
Chassis Format  Voltage |
24V DC ‘ Sensing Module |
LVSM‘]O J ‘
-F101 ST T T
r = \
' |
230 VAC [ |
N [ oo
Activation of | F102 Fan ‘
precharging N —| = d]_ - Precharging ‘
contactor \_ 2o | contactor I
Activation of i l | Bypass \
bypass contactor \': E]_ T_ —1 contactor :
|
Contactors open : : 1
| | \
| | | 1
\ Lo |
‘ : | ‘
| — |
Main switch ! _J/ I
o ug X | ——— x|y
U— o i . | A~ 2 5
L2 § il g > | VY Y W /L\_ctive
L3 = ~NVYS = s
_._.ﬂé i_ m T bL_ Module
]—gJ_ J_é)———r
I 1 @ |
Lo __% i ,,,,,,, J
G_D211_EN_00007d

1) Activation by Active Line Module =

Connection example of Active Interface Module in chassis format with integrated bypass contactor (frame sizes Fl and Gl)
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Active Interface Modules

. Integration (continued)

X500
T T T T T 1
. 1 E} |
Active Interface | S|
LED 3l
Module iIREADY g | i
Chassis Format | g
24V DC = |
0 votage LB I
| Voltage |
L /I/ '._.F101 | Sensing Module i ‘
Activation of | @ ILS'\f19_ —
precharging 1230 VAC | I— ‘
contactor N | mﬁ I
Activation of - Prechlarging ‘
rEiEigfig ™ | contactor
contactor | ; |
Activation of R E:l— +— — |
bypass contactor/fan | I
| \
Contactors open | |
| |
| I |
Bypass | | |
contactor ‘ | \
a1 K 4/ |
| 4/T2 L —t—
Main switch | 6/T3 0 L = i
| RN | X1 —— — 7 X2luy2 -
t; R Ty - Iy v i R
3 \% g L3 ! > [l |[rYYy M EWZ ] Line
i PE] LYYV 6PE L Moduile
‘ -
I—?J_ i_ J_g———r
J_ |
|

G_D211_EN_00008f

Connection example of Active Interface Module in chassis format with externally mounted bypass contactor (frame sizes Hl and JI)
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Active Interface Modules

. Technical specifications

Line voltage
380...480 V3 AC

Active Interface Module in chassis format

6SL3300-7TE32-6AA0

6SL.3300-7TE33-8AA0

6SL3300-7TE35-0AA0

Rated current A 210 260 380 490
Bypass contactor Included Included Included Included
DC link capacitance
of the drive line-up, max. uF 41600 41600 76800 76800
Current requirement
® 24V DC electronics A 0.17 0.17 0.17 0.17
power supply, max.
® Fan supply A 0.45/0.6 0.45/0.6 0.9/1.2 0.9/1.2
with 230 V 2 AC, 50/60 Hz,
max.
Power loss, max. kW 2.1 2.2 3.0 3.9
Cooling air requirement m3/s (ft3/s) 0.24 (8.48) 0.24 (8.48) 0.47 (16.6) 0.47 (16.6)
Sound pressure level dB 71/73 71/73 71/73 71/73

Loa (1'm) at 50/60 Hz

Line/load connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

L1, L2, L3/U2, V2, W2 M10 screw M10 screw M10 screw M10 screw
« Conductor cross-section, max. mm? 2x 185 2x 185 2x 185 2x 185

PE connection M10 screw M10 screw M10 screw M10 screw
« Conductor cross-section, max. mm? 2x 185 2x 185 2x 185 2x 185
Degree of protection IP20 IP20 1P20 IP20
Dimensions

* Width mm (in) 325 (12.8) 325 (12.8) 325 (12.8) 325 (12.8)
® Height mm (in) 1400 (55.1) 1400 (55.1) 1533 (60.3) 1533 (60.3)
® Depth mm (in) 355 (14.0) 355 (14.0) 544 (21.4) 544 (21.4)
Frame size Fl all Gl Gl

Weight, approx. kg (Ib) 135 (298) 135 (298) 190 (419) 190 (419)
Approvals, according to cURus cURus cURus cURus
Suitable for Type 6SL3330-7TE32-1AA3  6SL3330-7TE32-6AA3  6SL3330-7TE33-8AA3  6SL3330-7TE35-0AA3
Active Line Module

in chassis format

® Rated power kW (HP) 132 (200) 160 (225) 235 (350) 300 (450)

of the Active Line Module

Siemens PM 21 - 2013 3/131



SINAMICS S120 drive system

© Siemens AG 2013

Line Modules and line-side components

Active Line Modules in chassis format

Active Interface Modules

. Technical specifications  (continued)

Line voltage
380...480V 3 AC

Active Interface Module in chassis format

6SL3300-7TE38-4AA0

6SL.3300-7TE41-4AA0

Rated current A 605 840 985 1405
Bypass contactor 3RT1476-6AP36 3WL1110-2BB34-4AN2-Z 3WL1112-2BB34-4AN2-Z 3WL1116-2BB34-4AN2-Z
Cc22 Cc22 Cc22
DC link capacitance
of the drive line-up, max. uF 134400 134400 230400 230400
Current requirement
e 24V DC electronics A 0.17 0.17 0.17 0.17
power supply, max.
® Fan supply A 3.6/4.6 3.6/4.6 3.8/4.9 3.8/4.9
with 230 V 2 AC, 50/60 Hz,
max.
Power loss, max. kW 5.5 6.1 7.5 8.5
Cooling air requirement m3/s (3/s) 0.4 (14.1) 0.4 (14.1) 0.4 (14.1) 0.4 (14.1)
Sound pressure level dB 71/73 71/73 71/73 71/73

Loa (1 m) at 50/60 Hz

Line/load connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

L1, L2, L3/U2, V2, W2 M12 screw M12 screw M12 screw M12 screw

« Conductor cross-section, max. mm? 4 x 240 4% 240 6 x 240 6 x 240

PE connection M12 screw M12 screw M12 screw M12 screw

e Conductor cross-section, max. mm?2 2 x 240 2 x 240 4 x 240 4 x 240

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 305 (12.0) 305 (12.0) 505 (19.9) 505 (19.9)

® Height mm (in) 1750 (68.9) 1750 (68.9) 1750 (68.9) 1750 (68.9)

® Depth mm (in) 544 (21.4) 544 (21.4) 544 (21.4) 544 (21.4)

Frame size HI HI JI JI

Weight, approx. kg (Ib) 390 (860) 390 (860) 620 (1367) 620 (1367)

Approvals, according to cURus cURus cURus cURus

Suitable for Type 6SL3330-7TE36-1AA3  6SL3330-7TE37-5AA3  6SL3330-7TE41-0AA3  6SL3330-7TE41-2AA3
Active Line Module 6SL3330-7TE38-4AA3 6SL3330-7TE41-4AA3
in chassis format

® Rated power of the kW (HP) 380 (550) 450/500 (600/700) 630 (800) 800/900 (1000/1150)

Active Line Module
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Active Line Modules in chassis format

Active Interface Modules

. Technical specifications  (continued)

Line voltage
500... 690V 3 AC

Active Interface Module in chassis format

6SL3300-7TG35-8AA0

6SL3300-7TG37-4AA0

6SL3300-7TG41-3AA0

Rated current A 5145 735 1025 1270

Bypass contactor 3RT1476-6AP36 3RT1476-6AP36 3WL1212-4BB34-4AN2-Z 3WL1216-4BB34-4AN2-Z
(3x%) Cc22 Cc22

DC link capacitance

of the drive line-up, max. uF 59200 153600 153600 153600

Current requirement

e 24V DC electronics A 0.17 0.17 0.17 0.17

power supply, max.
e Fan supply with 230 V 2 AC, A 4.6 4.9 4.9 4.9
max.

Power loss, max. kW 6.8 9.0 9.2 9.6

Cooling air requirement mds (ft3/s) 0.4 (14.1) 0.4 (14.1) 0.4 (14.1) 0.4 (14.1)

Sound pressure level dB 71/73 71/73 71/73 71/73

Loa (1 m) at 50/60 Hz

Line/load connection Flat connector for Flat connector for Flat connector for Flat connector for

L1, L2, L3/U2, V2, W2 M12 screw M12 screw M12 screw M12 screw

« Conductor cross-section, max. mm? 4 x 240 per connection 6 x 240 per connection 6 x 240 per connection 6 x 240 per connection

PE connection M10 screw M10 screw M10 screw M10 screw

« Conductor cross-section, max. mm? 2% 240 4 x 240 4 x 240 4 x 240

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

o Width mm (in) 305 (12.0) 505 (19.9) 505 (19.9) 505 (19.9)

* Height mm (in) 1750 (68.9) 1750 (68.9) 1750 (68.9) 1750 (68.9)

¢ Depth mm (in) 544 (21.4) 544 (21.4) 544 (21.4) 544 (21.4)

Frame size HI Ji Jl Ji

Weight, approx. kg (Ib) 390 (860) 620 (1367) 620 (1367) 620 (1367)

Suitable for Type 6SL3330-7TG35-8AA3  6SL3330-7TG37-4AA3  6SL3330-7TG41-0AA3  6SL3330-7TG41-3AA3

Active Line Module

in chassis format

¢ Rated power of the kW 560 800 1100 1400

Active Line Module

. Selection and ordering data

Rated power  Suitable for

of the Active Active Line Module
Line Module in chassis format
kW (HP)

Line voltage 380 ... 480 V 3 AC

Active Interface Module

Order No.

132 (200) 6SL3330-7TE32-1AA3  6SL3300-7TE32-6AA0
160 (225) 6SL3330-7TE32-6AA3  6SL3300-7TE32-6AA0
235 (350) 6SL3330-7TE33-8AA3  6SL3300-7TE33-8AA0
300 (450) 6SL3330-7TE35-0AA3  6SL3300-7TE35-0AA0
380 (550) 6SL3330-7TE36-1AA3  6SL3300-7TE38-4AA0
450 (600) 6SL3330-7TE37-5AA3  6SL3300-7TE38-4AA0
500 (700) 6SL3330-7TE38-4AA3  6SL3300-7TE38-4AA0
630 (800) 6SL3330-7TE41-0AA3  6SL3300-7TE41-4AAQ
800 (1000) 6SL3330-7TE41-2AA3  6SL3300-7TE41-4AAQ
900 (1150) 6SL3330-7TE41-4AA3  6SL3300-7TE41-4AAQ

Line voltage 500 ... 690 V 3 AC

560 6SL3330-7TG35-8AA3  6SL3300-7TG35-8AA0
800 6SL3330-7TG37-4AA3  6SL3300-7TG37-4AA0
1100 6SL3330-7TG41-0AA3  6SL3300-7TG41-3AA0
1400 6SL3330-7TG41-3AA3  6SL3300-7TG41-3AA0
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Active Line Modules in chassis format

Recommended line-side components

. Overview
Suitable line-side power components are assigned depending Further information about the line contactors, switch disconnec-
on the power rating of the Active Line Modules. tors, circuit breakers and fuses specified in the table can be

The tables below list recommended components. found in Catalogs LV 10.1 and IC 10.

Assignment of line-side power components to Active Line Modules in chassis format

Rated Input Suitable for Suitable for Bypass contactor Fixed-mounted

power current Active Interface Active Line circuit breaker
Module Module

kW (HP) A Type 6SL3300- Type 6SL3330- Order No. Order No.

Line voltage 380 ... 480 V 3 AC

132 (200) 210 7TE32-6AA0 7TE32-1AA3 included in Active Interface Module -

160 (225) 260 7TE32-6AA0 7TE32-6AA3 included in Active Interface Module -

235 (350) 380 7TE33-8AA0 7TE33-8AA3 included in Active Interface Module -

300 (450) 490 7TE35-0AA0 7TE35-0AA3 included in Active Interface Module -

380 (5650) 605 7TE38-4AA0 7TE36-1AA3 3RT1476-6AP36 -

500 (700) 840 7TE38-4AA0 7TE38-4AA3 3WL1110-2BB34-4AN2 3WL1110-2BB34-4AN2-Z
C22

630 (800) 985 7TE41-4AA0 7TE41-0AA3 3WL1112-2BB34-4AN2 3WL1112-2BB34-4AN2-Z
Cc22

900 (1150) 1405 7TE41-4AA0 7TE41-4AA3 3WL1116-2BB34-4AN2 3WL1116-2BB34-4AN2-Z
C22

Line voltage 500 ... 690 V 3 AC

560 575 7TG35-8AA0 7TG35-8AA3 3RT1476-6AP36 -

800 735 7TG37-4AA0 7TG37-4AA3 3WL1210-4BB34-4AN2 3WL1210-4BB34-4AN2-Z
Cc22

1100 1025 7TG41-3AA0 7TG41-0AA3 3WL1212-4BB34-4AN2 3WL1212-4BB34-4AN2-Z
C22

1400 1270 7TG41-3AA0 7TG41-3AA3 3WL1216-4BB34-4AN2 3WL1216-4BB34-4AN2-Z
Cc22

Rated Input Suitable for Switch Switch Cable protection fuse Cable protection fuse

power current Active Interface  disconnector disconnector incl. semiconductor

Module without handle with handle protection
and shaft and shaft
kW (HP) A Type 6SL3300-  Order No. Order No. Rated Order No. Rated Order No.
current current

Line voltage 380 ... 480 V 3 AC

132 (200) 210 7TE32-6AA0 3KL5530-1AB01 3KL5530-1GB01 250 A 3NA3144 315 A 3NE1230-2
160 (225) 260 7TE32-6AA0 3KL5730-1AB01 3KL5730-1GB01 315A 3NA3252 350 A 3NE1331-2
235 (350) 380 7TE33-8AA0 3KL5730-1AB01 3KL5730-1GB01 500 A 3NA3365 500 A 3NE1334-2

(for fuse 3NE1334-2)
3KL6130-1GB02

(for fuse 3NA3365)

300 (450) 490 7TE35-0AA0 3KL6130-1AB02 3KL6130-1GB02 630 A 3NA3372 630 A 3NE1436-2

380 (550) 605 7TE38-4AA0 3KL6230-1AB02 3KL6230-1GB02 630 A 3NA3372 800 A 3NE1438-2

500 (700) 840 7TE38-4AA0 - - 2x 425 A 3NA3362 2x500A 3NE1334-2
(2 units) (2 units)

630 (800) 985 7TE41-4AA0 - - 2x500A 3NA3365 2x630A 3NE1436-2
(2 units) (2 units)

900 (1150) 1405 7TE41-4AA0 - - 3x500A 3NA3365 2x 850 A 3NE1448-2
(8 units) (2 units)

Line voltage 500 ... 690 V 3 AC

560 575 7TG35-8AA0 3KL6130-1AB02 3KL6130-1GB02 2x315A 3NA3352-6 670 A 3NE1447-2
(2 units)

800 735 7TG37-4AA0 3KL6230-1AB02 3KL6230-1GB02 2x400A 3NA3360-6 850 A 3NE1448-2
(2 units)

1100 1025 7TG41-3AA0 - - 3x355A 3NA3354-6 2x630A 3NE1436-2
(8 units) (2 units)

1400 1270 7TG41-3AA0 - - 3x500A 3NA3365-6 2x800A 3NE1438-2
(3 units) (2 units)
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Motor Modules

. Overview

In principle, all Single and Double Motor Modules can be
operated on Basic Line Modules, Smart Line Modules or
Active Line Modules for the appropriate voltage range.

A wide range of single-axis and two-axis Motor Modules
with graded current/power ratings can be supplied:

¢ Single Motor Modules : Single-axis variant e Double Motor Modules : Two-axis variant
- Booksize compact format - Booksize compact format
with rated output currents of 3 Ato 18 A with rated output currents of 1.7 Ato 5 A
- Booksize format - Booksize format
with rated output currents of 3 A to 200 A with rated output currents of 3 Ato 18 A

- Chassis format
with rated output currents of 85 A to 1405 A

Examples for Motor Modules

i
I
2
&

Single Motor Modules in booksize compact format Double Motor Module in booksize compact format

Single Motor Module in booksize format Double Motor Module in booksize format
Internal cooling, external cooling, cold plate cooling

Single Motor Module in chassis format, frame sizes FX/GX and HX/JX
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Single Motor Modules
in booksize compact format

. Design

The status of the Motor Modules is indicated via two multi-color
LEDs.

The shield of the motor cable is routed over the connector to the
motor connection.

The signal cable shield can be connected to the Motor Module
by means of a shield connection terminal, e.g. Weidmuller type
KLBU 3-8 SC.

The scope of supply of the Motor Modules includes:

e DRIVE-CLIQ cable (length depends on module width)
to connect Motor Module to adjacent Motor Module,length
0.11 m (4.33in) for 50 mm (1.97 in) wide Motor Modules or
length 0.16 m (6.3 in) for 75 mm (2.95 in) wide Motor Modules.

e 2 blanking plugs for sealing unused DRIVE-CLIQ sockets

e Jumper for connecting the 24 V DC busbar to the adjacent
Motor Module

e Connector X21

e Connector X11 for motor brake connection
e Connector X1 for motor connection

¢ 1 set of warning signs in 30 languages

¢ 1 heat conducting foil

Single Motor Modules in booksize compact format

The Single Motor Modules in booksize compact format feature
the following connections and interfaces as standard:
e 2 DC link connections via integrated DC link busbars

* 1 electronics power supply connection via
integrated 24 V DC busbars

¢ 3 DRIVE-CLIQ sockets

* 1 motor connection via connector

e 1 safe standstill input (enable pulses)

¢ 1 safe motor brake control

e 1 temperature sensor input (KTY84-130 or PTC)
e 2 PE (protective earth) connections
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Single Motor Modules
in booksize compact format

Single Motor Modules communicate with the Control Unit via DRIVE-CLIQ.

. Integration

X200 X201

Single Motor Module

DRIVE-CLIQ socket 0
DRIVE-CLIQ socket 1

+
M 24V DC busbars

o
I
\
\
\
I
?
Q@
\
O
4
I
\

+Temp X202 1

1
2) 9 Z | DRIVE-CLiQ socket 2
I _2® -] -Temp

EP+24V — —————— 1 [] 1 w
=, e <,

f—-—0 0 -—00—-—-— - — -

=l= ( H# V2

|

\

\

|

\ o |

| > L | |
‘ Br 1]l [ \
‘ 2 O ReADY 9 o 2[hip [y | \
\ \
| |
\

S Hoc Link 6/_)111_—]_u_?

L L Lo - - _
G_D211_EN_00193 I

1) Required for Safety. =
2) Temperature sensor terminal for motors without DRIVE-CLIQ interface.
3) The braking signal has an integrated overvoltage protection.

An external circuit of the holding brake is not necessary.

Connection example for Single Motor Module in booksize compact format
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Single Motor Modules
in booksize compact format

. Technical specifications

Single Motor Module in booksize compact format
6SL3420-1TE...

DC link voltage
(up to 2000 m (6562 ft) above sea level)

510 ... 720 V DC
(line voltage 380 ... 480 V 3 AC)

Output frequency
e Control type Servo
¢ Control type Vector
e Control type V/f

0..650Hz "
0..300Hz "
0..600Hz "

Electronics power supply

24V DC -15 %/+20 %

Type of cooling

Internal air cooling (power units with forced air cooling
through built-in fans)

cold plate cooling

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0 ...40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 1000 m (3281 ft) above sea level without derating,
> 1000 ... 4000 m (3281 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

UL-recognized

Safety Integrated

Safety Integrity Level 2 (SIL 2) acc. to IEC 61508, Performance Level d
(PLd) acc. to ISO 13849-1 and Control Category 3 acc. to ISO 13849-1
or EN 954-1.

For further information, see chapter Safety Integrated.

) Note the correlation between max. output frequency, pulse frequency and current derating.

For further information see chapter System description — Dimensioning.
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Single Motor Modules
in booksize compact format

. Technical specifications

DC link voltage
510... 720 V DC

e Internal air cooling/
cold plate cooling

QOutput current

Single Motor Module in booksize compact format

6SL3420-1TE13-0AA1

6SL.3420-1TE15-0AA1

6SL.3420-1TE21-0AA1

6SL3420-1TE21-8AA1

® Rated current /4teq A 3 5 9 18

* Base-load current A 26 4.3 7.7 16.3

e For S6 duty (40 %) Isg A 85 6 10 24

® max A 9 15 27 54

Type rating ")

e Based on /4164 kW (HP) 1.6 (1.5) 2.7 (3) 4.8 (5) 9.7 (10)

® Based on Iy kW (HP) 1.4 (1) 2.3(2.5) 4.1 (5) 8.2 (10)

Rated pulse frequency kHz 8 8 4 4

DC link current I 42 A 36 6 11 22

Current carrying capacity

* DC link busbars A 100 100 100 100

* 24V DC busbars ¥ A 20 20 20 20

DC link capacitance uF 110 110 110 235

Current requirement A 0.85 0.85 0.85 0.85

at 24 V DC, max.

Power loss

* With internal air cooling in kW 0.07 0.1 0.1 0.18
control cabinet

* With cold plate cooling kW 0.026/0.04 0.031/0.065 0.031/0.065 0.051/0.095
int./ext.

® Thermal resistance Ry, K/wW 0.265 0.265 0.265 0.23

Cooling air requirement m/s (ft3/s) 0.008 (0.283) 0.008 (0.283) 0.008 (0.283) 0.008 (0.283)

Sound pressure level  Lpa dB <60 <60 < 60 < 60

(1m)

Motor connection
Uz, ve, w2

Connector (X1) with
screw-type terminals

Connector (X1) with
screw-type terminals

Connector (X1) with
screw-type terminals

Connector (X1) with
screw-type terminals

® Conductor cross-section mm 02..6 02...6 02...6 02..6

Shield connection Integrated in Integrated in Integrated in Integrated in
connector (X1) connector (X1) connector (X1) connector (X1)

PE connection M5 screw M5 screw M5 screw M5 screw

Motor brake connection Connector (X11), Connector (X11), Connector (X11), Connector (X11),
24V DC, 2 A 24V DC,2A 24V DC,2A 24V DC,2A

Motor cable length, max.

¢ Shielded m (ft) 50 (164) 50 (164) 50 (164) 70 (230)

e Unshielded m (ft) 75 (246) 75 (246) 75 (246) 100 (328)

Degree of protection IP20 IP20 1P20 IP20

Dimensions

* Width mm (in) 50 (1.97) 50 (1.97) 50 (1.97) 75 (2.95)

® Height mm (in) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6)

¢ Depth mm (in) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90)

Weight, approx. kg (Ib) 2.7 (6) 2.7 (6) 2.7 (6) 3.4 (7.50)

" Rated power of a standard asynchronous (induction) motor at 600 V DC link voltage.

2)

Rated DC link current for dimensioning an external DC connection.

For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning

3)

24V terminal adapter is required (max. cross-section 6 mm?, max. fuse protection 20 A).

4)

Power loss of Motor Module at rated power including losses of 24 V DC electronics power supply.

If, due to a number of Line Modules and Motor Modules being mounted side-by-side, the current carrying capacity exceeds 20 A, connection using a
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Single Motor Modules
in booksize compact format

. Selection and ordering data

Rated output Type rating Single Motor Module Description Order No.
current in booksize compact format A .
(Internal air cooling) cecessories

A KW (HP) 1) ®rdenNo! DC Iir'1k re(l:tifier adapterl
DC link voltage 510 ... 720 V DC For direct infeed of DC link voltage ,

e Screw-type terminals 0.5 ... 10 mm 6SL3162-2BD00-0AA0
3 1.6 (1.5) 6SL3420-1TE13-0AA1 For Line Modules and Motor Modules in
5 2.7 (3) 6SL3420-1TE15-0AA1 booksize format with a width of 50 mm

(1.97 in) or 100 mm (3.94 in)

9 4.8 (5) 6SL3420-1TE21-0AA1 -

DC link adapter 6SL3162-2BM01-0AA0
18 9.7 (10) 6SL3420-1TE21-8AAL (2 units)

For multi-tier configuration
Screw-type terminals 35 ... 95 mm?

For all Line Modules and
Motor Modules in booksize format

24V terminal adapter 6SL3162-2AA00-0AA0

For all Line Modules and
Motor Modules in booksize format

Spacing bolt 6SL3462-1CC00-0AA0
(4 units)

The mounting depth of modules in book-
size compact format is increased when
it is mounted on these spacing bolts by
such an amount that it can be integrated
into a drive line-up in booksize format.

2 spacing bolts are required to mount
50 mm (1.97 in) wide modules, and

4 spacing bolts for 75 mm (2.95 in)
modules.

Accessories for re-ordering

24V jumper 6SL3162-2AA01-0AA0

For connection of the 24 V busbars
(for booksize format)

Warning labels in 30 languages 6SL3166-3AB00-0AA0
This set of foreign language warning
signs can be placed on top of the
standard English or German signs.

A set of signs is supplied with the units.
One sign in each of the following
languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,
SK, TR

SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AA0
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

) Nominal HP ratings based on asynchronous (induction) motors. Match the motor nameplate current for specific sizing.
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Single Motor Modules
in booksize compact format

. Characteristic curves

Overload capability
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Single Motor Modules
in booksize compact format

. Characteristic curves (continued)

Derating characteristics
3 A and 5 A Single Motor Modules in booksize compact format
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Single Motor Modules in booksize format

The status of the Motor Modules is indicated via two multi-color
LEDs.

The motor cable shield is inside the connector on 50 mm (1.97 in)
and 100 mm (3.94 in) wide Motor Modules. A shield connection
plate can be supplied for 150 mm (5.91 in), 200 mm (7.87 in) and
300 mm (11.8 in) wide Motor Modules. On these modules, the
motor cable shield can be connected using a tube clip.

. Design

The signal cable shield can be connected to the Motor Module
by means of a shield connection terminal, e.g. Weidmdiller type
KLBU 3-8 SC.

The scope of supply of the Motor Modules includes:

e DRIVE-CLIQ cable appropriate to the width of the Motor
Module for connection to the adjacent Motor Module,
length = width of Motor Module + 0.06 m (2.4 in)

e Jumper for connecting the 24 V DC busbar to the adjacent
Motor Module

e Connector X21

e Connector X11 for the motor brake connection
(for Motor Modules with a rated output current of 45 A
to 200 A)

e 2 blanking plugs for sealing unused DRIVE-CLiQ sockets

e Fan insert for the 132 A and 200 A Motor Modules

Single Motor Module in booksize format (the voltage for the fan insert is supplied by the Motor Module)
The Single Motor Modules in booksize format feature the * 1 setof warning signs in 30 languages

following connections and interfaces as standard: ¢ 1 heat conducting foll

2 DC link connections via integrated DC link busbars (for Motor Modules with cold plate cooling only)

* 1 electronics power supply connection via
integrated 24 V DC busbars

3 DRIVE-CLIQ sockets

* 1 motor connection, plug-in (not included in scope of supply)
or screw-stud depending on rated output current

1 safe standstill input (enable pulses)

¢ 1 safe motor brake control

e 1 temperature sensor input (KTY84-130 or PTC)
2 PE (protective earth) connections
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. Integration
Single Motor Modules communicate with the Control Unit via DRIVE-CLIQ.

X200 X201
e e e o e = e = e = = = e = — |l ot ~F~
| |
I EIR
. Single Motor Module | 8] | &| |
| ANEIN
| LII.I LIIJ |
\ > =1
14 o
I [a) a |
+ L —— —— A
W A
| |
DCP | 1.bcP
DCN |
| |
| X202 |
! | DRIVE-CLiQ socket 2 |
\ vy \
|
‘ +Temp
U2
_.{_ -Temp =l= ( s V2
. EP+24V —— —————— 1 w2
i Iy~
I EPM1 - L
S 9 o 9T
\ a [J READY
i = [] bc LINK
|

|

|
- - - ___ ___
G_D212_EN_00032g

1) Required for Safety.
2) Temperature sensor terminal for motors without DRIVE-CLIQ interface.
3) The braking signal has an integrated overvoltage protection.

An external circuit of the holding brake is not necessary.

Connection example of Single Motor Modules in booksize format 3 A to 30 A
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. Integration (continued)

X200 X201

Single Motor Module

DRIVE-CLIiQ socket 0
DRIVE-CLIQ socket 1

+
M 24V DC busbars

DCP
DCN

DCN DC link busbars

X21

+Temp

1
2) 9 Z | DRIVE-CLiQ socket 2 I
_ _2® - -Temp

— |20

' EP+24V I———_—:—1 [] ‘ ! e
T gl — =, Fro #é?é—ﬁ—f‘—@ ;
; wzi:‘ui‘ i

5) X12 xit || ||

ar | | |
N BR 11! 1A
D) - » [C] READY 3) + 2[00 Tl 1
2 & BR D=0
— = - — [ bC LINK 1 |
& u U

- . - L oo - - — -
G_D212_EN_00033g I

1) Required for Safety. =
2) Temperature sensor terminal for motors without DRIVE-CLIQ interface.
3) The braking signal has an integrated overvoltage protection.
An external circuit of the holding brake is not necessary.
4) Contacting via shield plate.
5) Fan insert for 132 A and 200 A Single Motor Modules.
The fan insert is supplied with the Single Motor Module.

—-—00-—o0o0—-— - — - —-

Connection example of Single Motor Modules in booksize format 45 A to 200 A
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. Technical specifications

Single Motor Module
in booksize format

6SL312. -1TE...

DC link voltage
Up to 2000 m (6562 ft) above sea
level

510 ... 720V DC

Single Motor Module
in booksize format

6SL312. -1TE...
Installation altitude

(line voltage 380 ... 480 V 3 AC)

Output frequency

0..650Hz "

Electronics power supply

24V DC -15 %/+20 %

Up to 1000 m (3281 ft)

above sea level without derating,

> 1000 ... 4000 m

(3281 ... 13124 ft)

above sea level,

see derating characteristics

Type of cooling

Internal air cooling,
external air cooling
Power units with
forced air cooling
by built-in fans
Cold plate cooling
Liquid cooling

Conformity CE (Low Voltage and
EMC Directives)
Approvals, according to cULus

Safety Integrated

Permissible ambient

0...40°C (32 ... 104 °F)

Safety Integrity Level 2
(SIL 2) acc. to IEC 61508,
Performance Level d (PLd)
acc. to ISO 13849-1

Control category 3 acc. to

or coolant temperature (air) without derating, ISO 13849-1

during operation for line-side >40...55°C (104 ...131 °F)

components, Line Modules and see derating characteristics

Motor Modules

DC link voltage Single Motor Module in booksize format

510... 720 V DC

Internal air cooling 6SL3120-... 1TE13-0AA3 1TE15-0AA3 1TE21-0AA3 1TE21-8AA3 1TE23-0AA3

External air cooling 6SL3121-... 1TE13-0AA3 1TE15-0AA3 1TE21-0AA3 1TE21-8AA3 1TE23-0AA3

Cold plate cooling 6SL3126-... 1TE13-0AA3 1TE15-0AA3 1TE21-0AA3 1TE21-8AA3 1TE23-0AA3

Liquid cooling 6SL3125-... - - - - -

Output current

® Rated current /4104 A 3 5] 9 18 30

® Base-load current Iy A 2.6 4.3 7.7 15.3 2515)

e For S6 duty /gg (40 %) A 315 6 10 24 40

® Imax A 6 10 18 36 56

Type rating 2)

® Based on /iateq kW (HP) 1.6 (1.5) 2.7 (3) 4.8 (5) 9.7 (10) 16.0 (20)

® Based on Iy kW (HP) 1.4 (1) 2.3(2.5) 4.1 (5) 8.2 (10) 13.7 (18)

Rated pulse frequency kHz 4 4 4 4 4

DC link current I 4 3) A 3.6 6 11 22 36

Current carrying capacity

* DC link busbars A 1004 1004 1004 1004 1004

® 24V DC busbars A 20 20 20 20 20
If, due to a number of Line and Motor Modules being mounted side-by-side, the current carrying
capacity exceeds 20 A, an additional 24 V DC connection using a 24 V terminal adapter is required
(max. cross-section 6 mm?, max. fuse protection 20 A).

DC link capacitance uF 110 110 110 220 710

Current requirement A 0.85 0.85 0.85 0.85 0.9

At 24 V DC, max.

" At rated output current (max. output frequency 1300 Hz for 62.5 ps current control cycle, 8 kHz pulse frequency, 60 % permissible output current).
Note the correlation between max. output frequency, pulse frequency and current derating.

2) Rated power of a standard asynchronous (induction) motor at 600 V DC link voltage.

3) Rated DC link current for dimensioning an external DC connection.
4) With reinforced DC link busbar set, 150 A is possible (accessories).
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. Technical specifications

(continued)

DC link voltage Single Motor Module in booksize format

510... 720 V DC

Internal air cooling 6SL3120-... 1TE13-0AA3 1TE15-0AA3 1TE21-0AA3 1TE21-8AA3 1TE23-0AA3
External air cooling 6SL3121-... 1TE13-0AA3 1TE15-0AA3 1TE21-0AA3 1TE21-8AA3 1TE23-0AA3
Cold plate cooling 6SL3126-... 1TE13-0AA3 1TE15-0AA3 1TE21-0AA3 1TE21-8AA3 1TE23-0AA3
Liquid cooling 6SL3125-... - - - - -
Internal/external air cooling

« Power loss )

- Maximum losses kW 0.05 0.07 0.1 0.19 0.31
with internal air cooling
in control cabinet

- Typical losses kW 0.03 0.04 0.06 0.14 0.26
with internal air cooling
in control cabinet 2

- With external air cooling, kW 0.035/0.015 0.04/0.03 0.055/0.045 0.1/0.09 0.1/0.21
int./ext.

e Cooling air requirement m3/s (f3/s)  0.008 (0.283) 0.008 (0.283) 0.008 (0.283) 0.008 (0.283) 0.016 (0.565)

e Sound pressure level dB < 60 < 60 < 60 < 60 < 60

LDA (1 m)

Cold plate cooling

« Power loss, int./ext. ") kw 0.025/0.02 0.035/0.035 0.045/0.05 0.08/0.1 0.085/0.22

e Thermal resistance Ry, K/W 0.175 0.175 0.175 0.175 0.075

Motor connection Connector (X1) 3) Connector (X1) 3),  Connector (X1) ), Connector (X1) 3), Connector (X1) 3),

U2, va2, W2 max. 30 A max. 30 A max. 30 A max. 30 A max. 30 A

Shield connection Integrated in Integrated in Integrated in Integrated in Integrated in
connector (X1) connector (X1) connector (X1) connector (X1) connector (X1)

PE connection M5 screw M5 screw M5 screw M5 screw M5 screw

Motor brake connection Integrated into Integrated into Integrated into Integrated into Integrated into
the plug-in motor  the plug-in motor  the plug-in motor  the plug-in motor  the plug-in motor
connector (X1), connector (X1), connector (X1), connector (X1), connector (X1),
24V DC,2A 24V DC,2A 24V DC,2A 24V DC, 2 A 24V DC, 2 A

Motor cable length, max.

® Shielded m (ft) 50 (164) 50 (164) 50 (164) 70 (230) 100 (328)

¢ Unshielded m (ft) 75 (246) 75 (246) 75 (246) 100 (328) 150 (492)

Degree of protection IP20 IP20 P20 P20 IP20

Dimensions

* Width mm (in) 50 (1.97) 50 (1.97) 50 (1.97) 50 (1.97) 100 (3.94)

® Height mm (in) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0)

® Depth

- With internal air cooling  mm (in) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6)

- With external air cooling, mm (in) 226/66.5 226/66.5 226/66.5 226/66.5 226/66.5
on/behind mounting (8.90/2.62) (8.90/2.62) (8.90/2.62) (8.90/2.62) (8.90/2.62)
surface

- With cold plate cooling  mm (in) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90)

Weight, approx.

o With internal air cooling kg (Ib) 5.0(11) 5.0(11) 5.0(11) 5.0(11) 6.9 (15)
o With external air cooling kg (Ib) 5.7 (13) 5.7 (13) 5.7 (13) 5.7 (13) 8.5(19)
* With cold plate cooling kg (Ib) 4.2(9) 4.2 (9) 4.5 (10) 4.5 (10) 6.1 (13)

1) Power loss of Motor Module at rated power including losses of 24 V DC electronics power supply.
2) At max. motor cable length 30 m (98.4 ft), pulse frequency 4 kHz and DC link voltage 540 ... 600 V.
3) Connector not included in scope of supply, see Accessories.
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. Technical specifications  (continued)

DC link voltage Single Motor Module in booksize format
510... 720 V DC
Internal air cooling 6SL3120-... 1TE24-5AA3 1TE26-0AA3 1TE28-5AA3 1TE31-3AA3 1TE32-0AA4
External air cooling 6SL3121-... 1TE24-5AA3 1TE26-0AA3 1TE28-5AA3 1TE31-3AA3 1TE32-0AA4
Cold plate cooling 6SL3126-... 1TE24-5AA3 1TE26-0AA3 1TE28-5AA3 1TE31-3AA3 1TE32-0AA4
Liquid cooling 6SL3125-... - - - - 1TE32-0AA4
Output current
* Rated current /aieq A 45 60 85 132 (105 1) 200 (140 1)
® Base-load current / A 38 52 68 105 (84) 141 (99)
e For S6 duty /gg (40 %) A 60 80 110 150 (120) 230 (161)
® Jnax A 85 113 141 210 282
Rated pulse frequency kHz 4 4 4 4 4
* Type rating 2)
® Based on /iateq kW (HP) 24 (30) 32 (40) 46 (60) 71 (100 107 (150)
® Based on Iy kW (HP) 21 (25) 28 (40) 37 (50) 57 (75) 76 (100)
DC link current I 4 3) A 54 72 102 158 200
Current carrying capacity
* DC link busbars A 200 200 200 200 200
® 24V DC busbars A 20 20 20 20 20
If, due to a number of Line and Motor Modules being mounted side-by-side, the current carrying
capacity exceeds 20 A, an additional 24 V DC connection using a 24 V terminal adapter is required
(max. cross-section 6 mm?, max. fuse protection 20 A).
DC link capacitance uF 1175 1410 1880 2820 3995
Current requirement A 1.2 1.2 1.5 1.5 1.5
At 24V DC, max.
Internal/external air cooling
« Power loss 4
- Maximum power loss kW 0.46 0.62 0.79 1.29 2.09
with internal air cooling
in control cabinet
- Typical losses kW 0.38 0.55 0.77 1.26 2.03
with internal air cooling
in control cabinet
- With external air cooling, kW 0.14/0.32 0.16/0.46 0.2/0.59 0.29/1.0 0.47/1.62

int./ext.

® Cooling air requirement m%/s (ft3/s)  0.031 (1.095) 0.031 (1.095) 0.044 (1.554)

0.144 (5.085)
<73

0.144 (5.085)
<73

e Sound pressure level dB <65 <65 <60
Loa (1m)
Cold plate cooling
« Power loss, int./ext. %) kW 0.11/0.34 0.13/0.48 0.15/0.62
® Thermal resistance Ry, K/wW 0.055 0.055 0.05

1
2,

) In the case of cold plate cooling, derating is necessary due to heat transfer to the external heat sink.
) Rated power of a standard asynchronous (induction) motor at 600 V DC link voltage.

3) Rated DC link current for dimensioning an external DC connection.

4 Power loss of Motor Module at rated power including losses of 24 V DC electronics power supply.

5 At max. motor cable length 30 m (98.4 ft), pulse frequency 4 kHz and DC link voltage 540 ... 600 V.

0.24/1.05
0.028

0.39/1.7
0.028
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(continued)

DC link voltage Single Motor Module in booksize format
510... 720 V DC
Internal air cooling 6SL3120-... 1TE24-5AA3 1TE26-0AA3 1TE28-5AA3 1TE31-3AA3 1TE32-0AA4
External air cooling 6SL3121-... 1TE24-5AA3 1TE26-0AA3 1TE28-5AA3 1TE31-3AA3 1TE32-0AA4
Cold plate cooling 6SL3126-... 1TE24-5AA3 1TE26-0AA3 1TE28-5AA3 1TE31-3AA3 1TE32-0AA4
Liquid cooling 6SL3125-... - - - - 1TE32-0AA4
Liquid cooling ")
* Power loss, int./ext. kW - - - - 0.39/1.7
- Rated volumetric flow I/min - - - - 8
for water at 70 kPa
pressure drop
- Volume of liquid, internal ml - - - - 100
- Coolant temperature,
max.
- Without derating °C (°F) - - - - 45 (113)
- With derating °C (°F) - - - - 50 (122)
- Sound pressure level dB - - - - <73
Loa (1m)
Motor connection M6 screw M6 screw M8 screw M8 screw M8 screw
Uz, v2, w2 studs (X1) studs (X1) studs (X1) studs (X1) studs (X1)
« Conductor cross-section, mm? 25...50 25...50 25...952x%x35 25...1202x50 2.5...120.2 x50
max.
Shield connection See Accessories  See Accessories  See Accessories See Accessories  See Accessories
PE connection M6 screw M6 screw M6 screw M8 screw M8 screw
Motor brake connection Plug-in connector  Plug-in connector  Plug-in connector ~ Plug-in connector  Plug-in connector
(X11),24VDC, 2 A (X11),24V DC, 2 A (X11),24V DC, 2 A (X11),24V DC, 2 A (X11),24VDC, 2 A
Motor cable length, max.
® Shielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
¢ Unshielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492) 150 (492)
Degree of protection P20 IP20 IP20 P20 IP20
Dimensions
* Width mm (in) 150 (5.90) 150 (5.90) 200 (7.87) 300 (11.8) 300 (11.8)
® Height mm (in) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0)
- With fan 2 mm (in) = = = 629 (24.8) 629 (24.8)
- With screwed fitting mm (in) - - - - 553 (21.8) 1)
® Depth
- With internal air cooling  mm (in) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6)
- With external air cooling, mm (in) 226/71(8.90/2.79) 226/71(8.90/2.79) 226/92 (8.90/3.62) 226/82 (8.90/3.23) 226/82 (8.90/3.23)
on/behind mounting
surface
- With cold plate cooling ~ mm (in) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90)
- With liquid cooling mm (in) - - - - 226 (8.90)
Weight, approx.
® With internal air cooling kg (Ib) 9 (20) 9 (20) 15 (33) 21 (46) 21 (46)
* With external air cooling kg (Ib) 13.2 (29) 13.4 (29.5) 17.2(38) 27.2 (60) 30 (66)
¢ With cold plate cooling kg (Ib) 9.1 (20) 9.1 (20) 12.5(28) 18 (40) 18 (40)
* With liquid cooling kg (Ib) = = = = 21 (46)

) The coolant connections are located on the lower side of the components. All connection elements can be accessed using an appropriate tool. Thread type
of water connections: Pipe thread I1SO 228 G V2 B.

2)
3)

The fan is supplied with the Motor Module and must be installed before the Motor Module is commissioned.
This value applies to water as coolant; for other coolants, refer to the 01/2012 Manual.
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. Selection and ordering data

Rated Type Single Motor Module in booksize format
output rating
current
Internal air cooling External air cooling Cold plate cooling Liquid cooling
A kW (HP) 1) Order No. Order No. Order No. Order No.
1.6 (1.5) 6SL3120-1TE13-0AA3 6SL3121-1TE13-0AA3 6SL3126-1TE13-0AA3 -
2.7 (3) 6SL3120-1TE15-0AA3 6SL3121-1TE15-0AA3 6SL3126-1TE15-0AA3 -
4.8 (5) 6SL3120-1TE21-0AA3 6SL3121-1TE21-0AA3 6SL3126-1TE21-0AA3 -
18 9.7 (10) 6SL3120-1TE21-8AA3 6SL3121-1TE21-8AA3 6SL3126-1TE21-8AA3 -
30 16 (20) 6SL3120-1TE23-0AA3 6SL3121-1TE23-0AA3 6SL3126-1TE23-0AA3 -
45 24 (30) 6SL3120-1TE24-5AA3 6SL3121-1TE24-5AA3 6SL3126-1TE24-5AA3 -
60 32 (40) 6SL3120-1TE26-0AA3 6SL3121-1TE26-0AA3 6SL3126-1TE26-0AA3 -
85 46 (60) 6SL3120-1TE28-5AA3 6SL3121-1TE28-5AA3 6SL3126-1TE28-5AA3 -
132 71 (100) 6SL3120-1TE31-3AA3 6SL3121-1TE31-3AA3 6SL3126-1TE31-3AA3 -
200 107 (150) 6SL3120-1TE32-0AA4 6SL3121-1TE32-0AA4 6SL3126-1TE32-0AA4 6SL3125-1TE32-0AA4
Description Order No. Description Order No.
Accessories Reinforced DC link busbar set

Power connector (X1)

At Motor Module end, with screw-type
terminals 1.5 ... 10 mmz,

For Motor Modules with rated output
currentof 3... 30 A

6SL3162-2MA00-0AAQ

For replacement of DC link busbars
for 5 modules in booksize format

¢ 50 mm (1.97 in) wide
* 100 mm (3.94 in) wide

6SL3162-2DB00-0AA0
6SL3162-2DD00-0AA0

Shield connection plate
For Line Modules and Motor Modules
in booksize format

® 150 mm (5.90 in) wide for internal
air cooling

* 150 mm (5.90 in) wide for external
air cooling and cold plate cooling

® 200 mm (7.87 in) wide for internal
air cooling

® 200 mm (7.87 in) wide for external
air cooling and cold plate cooling

® 300 mm (11.8 in) wide
for all cooling types

6SL3162-1AF00-0AAL

6SL3162-1AF00-0BA1

6SL3162-1AH01-0AA0

6SL3162-1AH01-0BAO

6SL3162-1AH00-0AA0

Accessories for re-ordering

24 V jumper
For connection of the 24 V busbars
(for booksize format)

6SL3162-2AA01-0AA0

DC link rectifier adapter
For direct infeed of DC link voltage

e Screw-type terminals 0.5 ... 10 mm?

for Line Modules and Motor Modules in

booksize format with a width of 50 mm
(1.97 in) or 100 mm (3.94 in)

* Screw-type terminals 35 ... 95 mm?

for Line Modules and Motor Modules in
booksize format with a width of 150 mm,

200 mm and 300 mm
(5.90in, 7.87 inand 11.8in)

6SL3162-2BD00-0AA0

6SL3162-2BM00-0AA0

Accessories pack

(plug-in terminals, DRIVE-CLIQ jumper
(length = module width + 60 mm

(2.36 in)), dust-proof blanking plugs)
For DRIVE-CLIQ port

® For Motor Modules
50 mm (1.97 in) wide,
int./ext. air cooling

® For Motor Modules
100 mm (3.94 in) wide,
int./ext. air cooling

e For Motor Modules
150 mm (5.90 in) wide,
int./ext. air cooling

® For Motor Modules
200 mm (7.87 in) wide,
int./ext. air cooling

® For Motor Modules
300 mm (11.8 in) wide,
int./ext. air cooling

6SL3162-8AB00-0AA0

6SL3162-8BD00-0AA0

6SL3162-8CF00-0AAQ

6SL3162-8DH0O0-0AAQ

6SL3162-8EM00-0AAQ

DC link adapter (2 units)

For multi-tier configuration

Screw-type terminals 35 ... 95 mm?

For all Line Modules and Motor Modules
in booksize format

6SL3162-2BM01-0AA0

24 V terminal adapter
For all Line Modules and Motor Modules
in booksize format

6SL3162-2AA00-0AA0

Warning labels in 30 languages

This set of foreign language warning
labels can be placed on top of the
standard German or English signs.
A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:
BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, S,
SK, TR

6SL3166-3AB00-0AA0

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

6SL3066-4CA00-0AA0

) Nominal HP ratings based on asynchronous (induction) motors. Match the
motor nameplate current for specific sizing.

3/150 Siemens PM 21 - 2013



© Siemens AG 2013

SINAMICS S120 drive system
Motor Modules

Single Motor Modules in booksize format

. Characteristic curves

Overload capability
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. Characteristic curves (continued)

Derating characteristics
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. Design . Selection and ordering data
Rated output Type rating Single Motor Module
current in chassis format
A KW (HP) ) Order No.
DC link voltage 510 ... 720 V DC
210 110 (150) 6SL3320-1TE32-1AA3
260 132 (200) 6SL3320-1TE32-6AA3
310 160 (250) 6SL3320-1TE33-1AA3
380 200 (300) 6SL3320-1TE33-8AA3
490 250 (400) 6SL3320-1TE35-0AA3
605 315 (500) 6SL3320-1TE36-1AA3
745 400 (600) 6SL3320-1TE37-5AA3
840 450 (700) 6SL3320-1TE38-4AA3
985 560 (800) 6SL3320-1TE41-0AA3
1260 710 (1000) 6SL3320-1TE41-2AA3
1405 800 (1150) 6SL3320-1TE41-4AA3
DC link voltage 675 ... 1035 V DC
85 75 6SL3320-1TG28-5AA3
100 90 6SL3320-1TG31-0AA3
, . . 120 110 6SL3320-1TG31-2AA3
Single Motor Modules in chassis format
) ) ) ] 150 132 6SL3320-1TG31-5AA3
The Single Motor Modules in chassis format feature the following
connections and interfaces as standard: 175 160 6SL3320-1TG31-8AA3
e 1 DC link connection (DCP, DCN) for connecting to the 215 200 6SL3320-1TG32-2AA3
supply DC busbar 260 250 6SL3320-1TG32-6AA3
* 1 DC link connection (DCPA, DCNA) for connecting a 330 315 6SL3320-1TG33-3AA3
Braking M,OdUIe . 410 400 6SL3320-1TG34-1AA3
® 1 electronics power supply connection 105 450 N TG
e 3 DRIVE-CLIQ sockets
. 575 560 6SL3320-1TG35-8AA3
* 1 motor connection
¢ 1 safe standstill input (enable pulses) 35 10 6SL3320-1TG37-4AA3
e 1 temperature sensor input (KTY84-130 or Pt100 two-wire, 810 800 SRR TSR
or PTC) 910 900 6SL3320-1TG38-8AA3
e 1 connection for Safe Brake Adapter 1025 1000 6SL3320-1TG41-0AA3
* 1 PE (protective earth) connection 1270 1200 6SL3320-1TG41-3AA3
The status of the Motor Modules is indicated via two Accessories for re-ordering
multi-color LEDs. Warning labels in 30 languages 6SL3166-3AB00-0AA0
; . This set of foreign language warning
The soopel of supply of the Motor Modules includes: labels can be placed on top of the
* Frame sizes FXand GX: . standard German or English signs.
- 0.60 m (1.97 ft) DRIVE-CLIQ cable for connection to the A set of labels is supplied with the units.
adjacent Motor Module One sign in each of the following
. ) languages is provided in each set:
* Frame sizes HX and JX: = . BG, CN, CZ, DE, DK, EE, ES, FI, FR,
- 0.35m (13.8 in) DRIVE-CLIQ cable for connection to the GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
CU320-2 or SIMOTION D4x5-2 Control Unit or Controller MT, NL, NO, PL, PT, RO, RU, SE, S,
Extension CX32-2 SK, TR
- 2-d1.0 m (tG,ﬁgtft) I\[;IRQ/?C'—'Q cable for connection to the SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAD
adjacent Motor viodule dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

) Nominal HP ratings based on asynchronous (induction) motors. Match the
motor nameplate current for specific sizing.
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Single Motor Modules in chassis format

. Integration

The Single Motor Module communicates with the Control Unit via DRIVE-CLIQ.

X400 X401 X402
i 7777777777777 o |~ ~ || N [
T kol T ‘
f Motor Module KA EIR
| Chassis Format |&| |&| | &
cP | al |3l |3,
DC link connection — ] ] ]
oo |l
I X X [
Connection for E)Cﬂ?i I & x 51
Braking Module DCNA = i
Connection DCPS = |
for dv/dt filter DCNS I
|
‘ X9
—— -
P24V
| ext. F— 1s
|24V DCE — 24 M |
. 3 =
ZG } ok Internal T
EG VL2 power ~
=O(=— HS1 supply
8o HS2 \
Fan supply terminal for sizes HX and JX. 1 ,":_19 Sc | !
The number of the fans depends on the © — il_/ (@ ‘
frame size. L20 Iﬁ' f ‘
I - i Fan ‘
| z ‘
| * |
i |
|
|
| ‘
Fan supply terminal for sizes FX and ¢ ‘
GX directly on the fuse carrier. O I
‘ _X41 internal |
4 (e +Temp |
@ 3 (= -Temp » & READY |
= 2 EP +24 V r——= Q
= ST Eepwmt v = " 4 @ DC LINK 1
Sl [ POWEROK |
| xa2 |
L (= P24L \
2 9(— P24L ‘
3l M |
do(=—M IPD Card ‘
-X46 \
1 (= BR Output+ !
2 §(— BR Output- ‘
3 (= FB Input+ @ !
4 (= FB Input- |
|

_ {:

G_D213_EN_00085¢

Connection example of Single Motor Module in chassis format
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Single Motor Modules in chassis format

. Technical specifications
Single Motor Module in chassis format
6SL3320-1T...

DC link voltage
(up to 2000 m (6562 ft) above sea level)

510 ... 720 V DC (line supply voltage 380 ... 480 V 3 AC) or
675 ... 1035 V DC (line supply voltage 500 ... 690 V 3 AC)

Output frequency
e Control type Servo
e Control type Vector
e Control type V/f

0..650Hz "
0..300Hz "
0..300Hz "

Electronics power supply

24V DC -15 %/+20 %

Type of cooling

Internal air cooling,
power units with forced air cooling using a built-in fan

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0 ... 40 °C (32 ... 104 °F) without derating,
> 40 ... 55 °C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 2000 m (6562 ft) above sea level without derating,
> 2000 ... 4000 m (6562 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus
(510 ... 720 V DC Motor Modules only)

Safety Integrated

Safety Integrity Level 2 (SIL2) acc. to IEC 61508, Performance Level d (PLd)
acc. to ISO 13849-1 and Control Category 3 acc. to ISO 13849-1 or EN 954-1.

For further information see chapter Safety Integrated.

) Note the correlation between max. output frequency, pulse frequency and current derating. (current controller clock cycle 250 ps; pulse frequency 4 kHz,

see characteristic curves for current derating).

For further information, see chapter System description — Dimensioning.
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. Technical specifications  (continued)

DC link voltage Single Motor Module in chassis format
510... 720 V DC

6SL.3320- 6SL.3320- 6SL.3320- 6SL3320- 6SL.3320-

1TE32-1AA3 1TE32-6AA3 1TE33-1AA3 1TE33-8AA3 1TE35-0AA3
QOutput current
® Rated current /4teq A 210 260 310 380 490
® Base-load current /_ A 205 250 302 370 477
® Base-load current Iy A 178 233 277 340 438
e For S6 duty (40 %) Isg A 230 285 340 430 540
® Jnax A 307 375 453 555 715
Type rating ")
® Based on /4169 kW (HP) 110 (150) 132 (200) 160 (250) 200 (300) 250 (400)
® Based on Iy kW (HP) 90 (125) 110 (150) 132 (200) 160 (250) 200 (350)
Rated pulse frequency kHz 2 2 2 2 2
Rated DC link current / 42
when supplied via
® Basic/Smart Line Module A 252 312 372 456 588
e Active Line Module A 227 281 885 411 529
DC link capacitance uF 4200 5200 6300 7800 9600
Current requirement
® At 24 V DC, max. A 0.8 0.8 0.9 0.9 0.9
e Fan supply with 400 V2 AC, A 0.63/0.95 1.13/1.7 1.8/2.7 1.8/2.7 1.8/2.7

50/60 Hz, max.
Power loss, max. kW 1.94 2.6 3Nl 3.8 4.5
Cooling air requirement ?%2//3) 0.17 (6.00) 0.23 (8.12) 0.36 (12.7) 0.36 (12.7) 0.36 (12.7)
s

Sound pressure level dB 64/67 64/67 69/73 69/73 69/73
Loa (1'm) at 50/60 Hz
DC link connection Flat connector for ~ Flat connector for ~ Flat connector for  Flat connector for ~ Flat connector for
DCP, DCN M10 screw M10 screw M10 screw M10 screw M10 screw
« Conductor cross-section, max. mm? 2x185 2x 185 2% 240 2% 240 2% 240
Motor connection Flat connector for  Flat connector for ~ Flat connector for ~ Flat connector for  Flat connector for
U2, v2, w2 M10 screw M10 screw M10 screw M10 screw M10 screw
e Conductor cross-section, max. mm2 2x 185 2x 185 2x 240 2 x 240 2 x 240
PE connection M10 screw M10 screw M10 screw M10 screw M10 screw
« Conductor cross-section, max. mm? 2x185 2x 185 2% 240 2% 240 2% 240
Motor brake connection - - - - -
Motor cable length, max.
(without external options)
® Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IP20 P20 IP20 P20 P20
Dimensions
* Width mm (in) 326 (12.8) 326 (12.8) 326 (12.8) 326 (12.8) 326 (12.8)
® Height mm (in) 1400 (55.1) 1400 (55.1) 1533 (60.3) 1533 (60.3) 1533 (60.3)
® Depth mm (in) 356 (14.0) 356 (14.0) 545 (21.5) 545 (21.5) 545 (21.5)
Frame size FX FX GX GX GX
Weight, approx. kg (Ib)  95(210) 95 (210) 136 (300) 136 (300) 136 (300)

) Rated power of a standard asynchronous (induction) motor at 600 V DC link voltage.

2)

Rated DC link current for dimensioning an external DC connection.

For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning.
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. Technical specifications  (continued)

DC link voltage
510... 720 V DC

Output current

Single Motor Module in chassis format

6SL3320-1TE36-1AA3

6SL3320-1TE37-5AA3

6SL3320-1TE38-4AA3

* Rated current fateq A 605 745 840

® Base-load current /. A 590 725 820

® Base-load current Iy A 460 570 700

® Jmax A 885 1087 1230

Type rating ")

® Based on /4169 kW (HP) 315 (500) 400 (600) 450 (700)

® Based on Iy kW (HP) 250 (350) 315 (450) 400 (500)

Rated pulse frequency kHz 1.25 1.25 1.25

Rated DC link current I 2)

when supplied via

® Basic/Smart Line Module A 726 894 1008

® Active Line Module A 653 805 907

DC link capacitance uF 12600 15600 16800

Current requirement

® At 24 V DC, max. A 1.0 1.0 1.0

e Fan supply with 400 V2 AC, A 3.6/5.4 3.6/5.4 3.6/5.4
50/60 Hz, max.

Power loss, max. kW 6.3 7.3 7.8

Cooling air requirement m3/s (ft3/s) 0.78 (27.5) 0.78 (27.5) 0.78 (27.5)

Sound pressure level dB 70/73 70/73 70/73

Loa (1'm) at 50/60 Hz

DC link connection

Flat connector

Flat connector

Flat connector

DCP, DCN for busbar connection for busbar connection for busbar connection
Motor connection Flat connector Flat connector Flat connector
U2, v2, w2 for M12 screw for M12 screw for M12 screw
e Conductor cross-section, max. mm?2 4 x 240 4 x 240 4 x 240
PE connection M12 screw M12 screw M12 screw
e Conductor cross-section, max.

- PE1/GND mm? 1x 240 1 x 240 1x 240

- PE2/GND mm? 2 x 240 2% 240 2% 240
Motor brake connection = = =
Motor cable length, max.
(without external options)
¢ Shielded m (ft) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IPOO IPOO IPOO
Dimensions
* Width mm (in) 503 (19.8) 503 (19.8) 5083 (19.8)
® Height mm (in) 1475 (58.1) 1475 (58.1) 1475 (58.1)
¢ Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3)
Frame size HX HX HX
Weight, approx. kg (Ib) 290 (639) 290 (639) 290 (639)

) Rated power of a standard asynchronous (induction) motor at 600 V DC link voltage.

2)

Rated DC link current for dimensioning an external DC connection.
For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning.
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. Technical specifications  (continued)

DC link voltage Single Motor Module in chassis format
510... 720 V DC
6SL3320-1TE41-0AA3 6SL3320-1TE41-2AA3 6SL3320-1TE41-4AA3

Output current
* Rated current fateq A 985 1260 1405
® Base-load current /. A 960 1230 1370
® Base-load current Iy A 860 1127 1257
® max A 1440 1845 2055
Type rating ")
® Based on /4169 kW (HP) 560 (800) 710 (1000) 800 (1150)
® Based on Iy kW (HP) 450 (700) 560 (900) 710 (1000)
Rated pulse frequency kHz 1.25 1.25 1.25
Rated DC link current I 2)
when supplied via
® Basic/Smart Line Module A 1182 1512 1686
® Active Line Module A 1064 1361 1517
DC link capacitance uF 18900 26100 28800
Current requirement
® At 24 V DC, max. A 1.25 1.40 1.40
e Fan supply with 400 V2 AC, A 5.4/8.1 5.4/8.1 5.4/8.1

50/60 Hz, max.
Power loss, max. kW 10.2 12 13
Cooling air requirement m3/s (f3/s) 1.08 (38.1) 1.08 (38.1) 1.08 (38.1)
Sound pressure level dB 71/73 71/73 71/73
Loa (1'm) at 50/60 Hz
DC link connection Flat connector Flat connector Flat connector
DCP, DCN for busbar connection for busbar connection for busbar connection
Motor connection Flat connector Flat connector Flat connector
U2, v2, w2 for M12 screw for M12 screw for M12 screw
e Conductor cross-section, max. mm?2 6 x 240 6 x 240 6 x 240
PE connection M12 screw M12 screw M12 screw
¢ Conductor cross-section, max.

- PE1/GND mm? 1x 240 1 x 240 1x 240

- PE2/GND mm? 3 x 240 3x 240 3x 240
Motor brake connection = = =
Motor cable length, max.
(without external options)
® Shielded m (ft) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IPOO IPOO IPOO
Dimensions
* Width mm (in) 704 (27.7) 704 (27.7) 704 (27.7)
® Height mm (in) 1475 (58.1) 1475 (58.1) 1475 (58.1)
® Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3)
Frame size JX JX JX
Weight, approx. kg (Ib) 450 (992) 450 (992) 450 (992)

) Rated power of a standard asynchronous (induction) motor at 600 V DC link voltage.

2) Rated DC link current for dimensioning an external DC connection.
For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning.
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. Technical specifications  (continued)

DC link voltage
675 ... 1035 V DC

Output current

Single Motor Module in chassis format

6SL3320-1TG28-56AA3  6SL3320-1TG31-0AA3  6SL3320-1TG31-2AA3  6SL3320-1TG31-5AA3

* Rated current fateq A 85 100 120 150

® Base-load current /. A 80 95 115 142

® Base-load current Iy A 76 89 107 134

® max A 120 142 172 213

Type rating ")

® Based on /4169 kW 75 90 110 132

® Based on Iy kW 65 75 90 110

Rated pulse frequency kHz 1.25 1.25 1.25 1.25

Rated DC link current I 2)

when supplied via

® Basic/Smart Line Module A 102 120 144 180

® Active Line Module A 92 108 130 162

DC link capacitance uF 1200 1200 1600 2800

Current requirement

® At 24 V DC, max. A 0.8 0.8 0.8 0.8

e Fan supply with 690 V2 AC, A 0.4/0.6 0.4/0.6 0.4/0.6 0.4/0.6
50/60 Hz, max.

Power loss, max. kW 1.17 1.43 1.89 1.80

Cooling air requirement m3/s (ft/s) 0.17 (6.00) 0.17 (6.00) 0.17 (6.00) 0.17 (6.00)

Sound pressure level dB 64/67 64/67 64/67 64/67

Loa (1'm) at 50/60 Hz

DC link connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

DCP, DCN M10 screw M10 screw M10 screw M10 screw
e Conductor cross-section, max. mm?2 2x 185 2x 185 2x 185 2x 185
Motor connection Flat connector for Flat connector for Flat connector for Flat connector for
U2, va2, W2 M10 screw M10 screw M10 screw M10 screw
« Conductor cross-section, max. mm? 2x 185 2x 185 2x 185 2x 185
PE connection M12 screw M12 screw M12 screw M12 screw
e Conductor cross-section, max.

- PE1/GND mm? 2x 185 2x 185 2x 185 2x 185

- PE2/GND mm? 2x 185 2x 185 2x 185 2x 185
Motor brake connection - - - -
Motor cable length, max.
(without external options)
® Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection P20 IP20 P20 P20
Dimensions
* Width mm (in) 326 (12.8) 326 (12.8) 326 (12.8) 326 (12.8)
® Height mm (in) 1400 (55.1) 1400 (55.1) 1400 (55.1) 1400 (55.1)
® Depth mm (in) 356 (14.0) 356 (14.0) 356 (14.0) 356 (14.0)
Frame size FX FX FX FX
Weight, approx. kg (Ib) 95 (209) 95 (209) 95 (209) 95 (209)

) Rated power of a standard asynchronous (induction) motor at 690 V 3 AC.
Rated DC link current for dimensioning an external DC connection.

2)

For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning.
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. Technical specifications  (continued)

DC link voltage
675 ... 1035 V DC

Single Motor Module in chassis format

6SL3320-1TG31-8AA3  6SL3320-1TG32-2AA3  6SL3320-1TG32-6AA3  6SL3320-1TG33-3AA3

Output current

® Rated current /a1eq A 175 215 260 330

® Base-load current /. A 170 208 250 320

® Base-load current Iy A 157 192 233 280

® max A 255 312 375 480

Type rating ")

® Based on /4169 kW 160 200 250 315

® Based on Iy kW 132 160 200 250

Rated pulse frequency kHz 1.25 1.25 1.25 1.25

Rated DC link current I 2)

when supplied via

® Basic/Smart Line Module A 210 258 312 396

® Active Line Module A 189 232 281 356

DC link capacitance uF 2800 2800 3900 4200

Current requirement

® At 24 V DC, max. A 0.9 0.9 0.9 0.9

e Fan supply with 690 V2 AC, A 1.0/1.5 1.0/1.5 1.0/1.5 1.0/1.5
50/60 Hz, max.

Power loss, max. kW 2.67 3.09 3.62 4.34

Cooling air requirement m3/s (ft3/s) 0.36 (12.7) 0.36 (12.7) 0.36 (12.7) 0.36 (12.7)

Sound pressure level dB 69/73 69/73 69/73 69/73

Loa (1'm) at 50/60 Hz

DC link connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

DCP, DCN M10 screw M10 screw M10 screw M10 screw
e Conductor cross-section, max. mm?2 2x 185 2x 185 2x 185 2x 185
Motor connection Flat connector for Flat connector for Flat connector for Flat connector for
U2, va2, W2 M10 screw M10 screw M10 screw M10 screw
« Conductor cross-section, max. mm? 2x 185 2x 185 2x 185 2x 185
PE connection M12 screw M12 screw M12 screw M12 screw
e Conductor cross-section, max.

- PE1/GND mm? 2 x 240 2x 240 2 x 240 2 x 240

- PE2/GND mm? 2 x 240 2x 240 2 x 240 2 x 240
Motor brake connection - - - -
Motor cable length, max.
(without external options)
® Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection P20 IP20 P20 P20
Dimensions
* Width mm (in) 326 (12.8) 326 (12.8) 326 (12.8) 326 (12.8)
® Height mm (in) 1533 (60.3) 1533 (60.3) 1533 (60.3) 1533 (60.3)
® Depth mm (in) 545 (21.5) 545 (21.5) 545 (21.5) 545 (21.5)
Frame size GX GX GX GX
Weight, approx. kg (Ib) 136 (300) 136 (300) 136 (300) 136 (300)

) Rated power of a standard asynchronous (induction) motor at 690 V 3 AC.
Rated DC link current for dimensioning an external DC connection.

2)

For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning.
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. Technical specifications  (continued)

DC link voltage
675 ... 1035 V DC

Output current

Single Motor Module in chassis format

6SL3320-1TG34-1AA3  6SL3320-1TG34-7AA3  6SL3320-1TG35-8AA3  6SL3320-1TG37-4AA3

* Rated current fateq A 410 465 575 735

® Base-load current /. A 400 452 560 710

® Base-load current Iy A 367 416 514 675

® Jmax A 600 678 840 1065

Type rating ")

® Based on /4169 kW 400 450 560 710

® Based on Iy kW Bil5 400 450 630

Rated pulse frequency kHz 1.25 1.25 1.25 1.25

Rated DC link current I 2)

when supplied via

® Basic/Smart Line Module A 492 558 690 882

® Active Line Module A 443 502 621 794

DC link capacitance uF 7400 7400 7400 11100

Current requirement

® At 24 V DC, max. A 1.0 1.0 1.0 1.25

e Fan supply with 690 V2 AC, A 2.1/3.1 2.1/3.1 2.1/3.1 3.1/4.6
50/60 Hz, max.

Power loss, max. kW 6.13 6.80 10.3 10.9

Cooling air requirement m3/s (f/s) 0.78 0.78 0.78 1.08

Sound pressure level dB 70/73 70/73 70/73 71/73

Loa (1'm) at 50/60 Hz

DC link connection

Flat connector

Flat connector

Flat connector

Flat connector

DCP, DCN for busbar connection  for busbar connection  for busbar connection  for busbar connection
Motor connection Flat connector Flat connector Flat connector Flat connector
U2, v2, w2 for M12 screw for M12 screw for M12 screw for M12 screw
e Conductor cross-section, max. mm?2 4 x 240 4 x 240 4 x 240 6 x 240
PE connection M12 screw M12 screw M12 screw M12 screw
e Conductor cross-section, max.

- PE1/GND mm? 1x 240 1x 240 1x 240 1x240

- PE2/GND mm? 2 x 240 2x 240 2 x 240 3x 240
Motor brake connection = = = =
Motor cable length, max.
(without external options)
® Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IPOO IPOO IPOO IPOO
Dimensions
* Width mm (in) 503 (19.8) 503 (19.8) 503 (19.8) 704 (27.7)
® Height mm (in) 1475 (58.1) 1475 (58.1) 1475 (58.1) 1475 (58.1)
® Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3)
Frame size HX HX HX JX
Weight, approx. kg (Ib) 290 (639) 290 (639) 290 (639) 450 (992)

) Rated power of a standard asynchronous (induction) motor at 690 V 3 AC.
Rated DC link current for dimensioning an external DC connection.

2)

For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning.

Siemens PM 21 - 2013 3/161



© Siemens AG 2013

SINAMICS S120 drive system
Motor Modules

Single Motor Modules in chassis format

. Technical specifications  (continued)

DC link voltage
675... 1035 V DC

Output current

Single Motor Module in chassis format

6SL3320-1TG38-1AA3

6SL.3320-1TG38-8AA3

6SL3320-1TG41-0AA3

6SL3320-1TG41-3AA3

® Rated current /404 A 810 910 1025 1270
® Base-load current /i A 790 880 1000 1230
® Base-load current Iy A 724 814 917 1136
® Imax A 1185 1320 1500 1845
Type rating ")
® Based on /ateq kW 800 900 1000 1200
® Based on Iy kW 710 800 900 1000
Rated pulse frequency kHz 1.25 1.25 1.25 1.25
Rated DC link current I 42
when supplied via
¢ Basic/Smart Line Module A 972 1092 1230 1524
¢ Active Line Module A 875 983 1107 1372
DC link capacitance uF 11100 14400 14400 19200
Current requirement
e At 24 V DC, max. A 1.25 1.4 1.4 1.4
e Fan supply with 690 V2 AC, A 3.1/4.6 3.1/4.6 3.1/4.6 3.1/4.6
50/60 Hz, max.
Power loss, max. kW 11.5 11.7 13.2 16.0
Cooling air requirement m3/s (f3/s) 1.08 (38.1) 1.08 (38.1) 1.08 (38.1) 1.08 (38.1)
Sound pressure level Lz dB 71/73 71/73 71/73 71/73
g Fr)nO)/6O Hz
DC link connection Flat connector Flat connector Flat connector Flat connector
DCP, DCN for busbar connection  for busbar connection  for busbar connection  for busbar connection
Motor connection Flat connector Flat connector Flat connector Flat connector
U2, v2, w2 for M12 screw for M12 screw for M12 screw for M12 screw
e Conductor cross-section, max. mm?2 6 x 240 6 x 240 6 x 240 6 x 240
PE connection M12 screw M12 screw M12 screw M12 screw
¢ Conductor cross-section, max.
- PE1/GND mm? 1x 240 1x 240 1x 240 1x 240
- PE2/GND mm? 3x 240 3x 240 3x 240 3x 240
Motor brake connection = = = =
Motor cable length, max.
(without external options)
® Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IPOO IPOO IPOO IPOO
Dimensions
* Width mm (in) 704 (27.7) 704 (27.7) 704 (27.7) 704 (27.7)
® Height mm (in) 1475 (58.1) 1475 (58.1) 1475 (58.1) 1475 (58.1)
® Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3)
Frame size JX JX JX JX
Weight, approx. kg (Ib) 450 (992) 450 (992) 450 (992) 450 (992)

) Rated power of a standard asynchronous (induction) motor at 690 V 3 AC.
Rated DC link current for dimensioning an external DC connection.

2)

For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning.
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. Characteristic curves

Overload capability
Load cycle data for Single Motor Modules in chassis format

The base-load current /_is based on a load cycle of 110 % for
60 s with a load cycle period of 300 s.

Current G_D213_EN_00007b
f Short-time current
Rated current (permanent)
14X Base load current I
for low overload
Irated’_ - V- """ —"————— =
I
‘+ 60 s—~ ‘
300s I

Low overload

The base-load current | is based on a load cycle of 150 % for
60 s or 160 % for 10 s with a load cycle period of 300 s.

Current G_D213_EN_00008c
15x1 Short-time current
5x
H Rated current (permanent) -
Base load current I
lated— I— — —4 £ /[ forhighoveroad _ | _
Iy
<60 s—
300s

t—»

High overload with 60 s peak load

Current G_D211_EN_00260a
1.5x 1 Short-time current
1.6x 1T / Rated current (permanent)

Irated*— " —— — — — =

I I 1

o
*‘ l10s ‘
300s

High overload with 10 s peak load

Derating factors

When the pulse frequency is increased, the derating factor of the
output current must be taken into account.

This derating factor must be applied to the currents specified in
the technical data.

Derating factor of the output current dependent on pulse
frequency for devices with a rated pulse frequency of 2 kHz

Single Motor ~ Type Output Derating factor

Module rating current

in chassis

format

Type forapulse  forapulse fora pulse
frequency of frequency of frequency of
2 kHz 2.5 kHz 4 kHz

6SL3320-... kW (HP) A

DC link voltage 510 ... 720 V DC

1TE32-1AA3 110 (150) 210 0.95 0.82

1TE32-6AA3 132 (200) 260 0.95 0.83

1TE33-1AA3 160 (250) 310 0.97 0.88

1TE33-8AA3 200 (300) 380 0.96 0.87

1TE35-0AA3 250 (400) 490 0.94 0.78

Derating factor of the output current dependent on pulse fre-
quency for devices with a rated pulse frequency of 1.25 kHz

Single Motor ~ Type Output Derating factor
Module rating current
in chassis
format
Type for a pulse for a pulse
frequency of  frequency of
1.25 kHz 2.5 kHz
6SL.3320-... kW (HP) A
1TE36-1AA3 315 (500) 605 0.72
1TE37-5AA3 400 (600) 745 0.72
1TE38-4AA3 450 (700) 840 0.79
1TE41-0AA3 560 (800) 985 0.87
1TE41-2AA3 710 (1000) 1260 0.87
1TE41-4AA3 800 (1150) 1405 0.95
1TG28-5AA3 75 85 0.89
1TG31-0AA3 90 100 0.88
1TG31-2AA3 110 120 0.88
1TG31-5AA3 132 150 0.84
1TG31-8AA3 160 175 0.87
1TG32-2AA3 200 215 0.87
1TG32-6AA3 250 260 0.88
1TG33-3AA3 315 330 0.82
1TG34-1AA3 400 410 0.82
1TG34-7AA3 450 465 0.87
1TG35-8AA3 560 575 0.85
1TG37-4AA3 710 735 0.79
1TG38-1AA3 800 810 0.95
1TG38-8AA3 900 910 0.87
1TG41-0AA3 1000 1025 0.86
1TG41-3AA3 1200 1270 0.79
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. Characteristic curves (continued)

* 100 G_D211_EN_00249a
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N 5 2
0.9 N gE 0 5 10 15 Hz (20..1600)
N Output frequency —m
0.8 i
20 25 30 35 40 45 50 °C 55 Current derating dependent on output frequency

(68) (77) (86) (95) (104) (113) (122)(°F)(131)
Ambient temperature —»

Current derating dependent on ambient temperature

Note: A derating factor kt > 1.0 is to be taken into account only
in conjunction with "current derating dependent on installation
altitude".

See also chapter System description — Dimensioning.
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Voltage derating dependent on installation altitude
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. Design

Double Motor Module in booksize compact format

The Double Motor Modules in booksize compact format feature
the following connections and interfaces as standard:

e 2 DC link connections via integrated DC link busbars

e 2 electronics power supply connections via
integrated 24 V DC bars

4 DRIVE-CLIQ sockets

e 2 motor connections via connector

2 safe standstill inputs (1 input per axis)

e 2 safe motor brake controls

e 2 temperature sensor inputs (KTY84-130 or PTC)
e 3 PE (protective earth) connections

The status of the Motor Modules is indicated via two multi-color
LEDs.

The shield of the motor cables is routed over the connectors to
the motor connection.

The signal cable shield can be connected to the Motor Module
by means of a shield connection terminal, e.g. Weidmduller type
KLBU 3-8 SC.

The scope of supply of the Motor Modules includes:

e DRIVE-CLIQ cable for connecting to the adjacent Motor
Module, length 0.16 m (6.3 in)

¢ 2 blanking plugs for sealing unused DRIVE-CLiQ sockets

e Jumper for connecting the 24 V DC busbar to the adjacent
Motor Module

e Connectors X21 and X22

e Connectors X1 and X2 for motor connection
e 1 set of warning signs in 30 languages

e Heat-conducting foil

1) Nominal HP ratings based on asynchronous (induction) motors. Match the
motor nameplate current for specific sizing.

. Selection and ordering data

Rated output Type rating Double Motor Module

current in booksize compact format
(Internal air cooling)

A KW (HP) ") Order No.

DC link voltage 510 ... 720 V DC

2x1.7 2x 0.9 kW 6SL3420-2TE11-7AAL
(2 x 0.75 HP)

2x3 2x 1.6 kW 6SL3420-2TE13-0AA1
(2 x 1.5 HP)

2x5 2x 2.7 kW 6SL3420-2TE15-0AAL
(2 x 3HP)

Accessories

DC link rectifier adapter 6SL3162-2BD00-0AA0
For direct infeed of DC link voltage
Screw-type terminals 0.5 ... 10 mm?

For Line Modules and Motor Modules
in booksize format with a width of
50 mm (1.97 in) or 100 mm (3.94 in)

DC link adapter
(2 units)

For multi-tier configuration
Screw-type terminals 35 ... 95 mm?

For all Line Modules and Motor Modules
in booksize format

6SL3162-2BM01-0AAQ

24V terminal adapter 6SL3162-2AA00-0AA0

For all Line Modules and
Motor Modules in booksize format

Spacing bolt 6SL3462-1CC00-0AA0

(4 units)

The mounting depth of modules in
booksize compact format is increased
when it is mounted on these spacing
bolts by such an amount that it can be
integrated into a drive line-up in
booksize format. 2 spacing bolts are
required to mount 50 mm (1.97 in)
wide modules, and 4 spacing bolts for
75 mm (2.95 in) modules.

Accessories for re-ordering

24 V jumper 6SL3162-2AA01-0AA0

For connection of the 24 V busbars
(for booksize format)

Warning labels in 30 languages 6SL3166-3AB00-0AA0
This set of foreign language warning
labels can be placed on top of the
standard German or English signs.

A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,

SK, TR

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

6SL3066-4CA00-0AAO
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. Integration
The Double Motor Module communicates with the Control Unit via DRIVE-CLIQ.

X200 X201
| ol |- |
\ 2 =
. Double Motor Module |||
‘ e
| ol |o| |
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I > > |
| E1|&] |
+ L L+
M g oM 24V DC busbars
! |
ocp | |.ocp
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! X202 | |
1 | DRIVE-CLIQ socket 2 I !
21| vy [] . ‘
-O-—r—l—r—o
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3 | EP+4vV — —————— 1 I ‘
— So(- :'_:_312_' | w2 | R . |
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w
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I
\
|
\
I
\
| X12,
\
I
\
I
\
I

L e = — —
G_D211_EN_00199 I

1) Required for Safety. =
2) Temperature sensor terminal for motors without DRIVE-CLIQ interface.
3) The braking signal has an integrated overvoltage protection.

An external circuit of the holding brake is not necessary.

Connection example of Double Motor Modules in booksize compact format2x 3 Ato2x 18 A
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. Technical specifications
Double Motor Module in booksize compact format
6SL3420-2TE1...

DC link voltage
(up to 2000 m (6562 ft) above sea level)

510...720V DC
(line connection voltage 380 ... 480 V 3 AC)

Output frequency
e Control type Servo
e Control type Vector
e Control type V/f

0..650Hz "
0..300Hz "
0...600Hz "

Electronics power supply

24V DC -15 %/+20 %

Type of cooling

The devices are designed so that
- Internal air cooling (power units with forced air cooling through built-in fans) or
- cold plate cooling is possible.

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0...40°C (32 ... 104 °F) without derating,
> 40 ... 55°C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 1000 m (3281 ft) above sea level without derating,
> 1000 ... 4000 m (3281 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

UL-recognized

Safety Integrated

Safety Integrity Level 2 (SIL2) acc. to IEC 61508, Performance Level d (PLd)
acc. to ISO 13849-1 and Control Category 3 acc. to ISO 13849-1 or EN 954-1.

For further information see chapter Safety Integrated.

) Note the correlation between max. output frequency, pulse frequency and current derating.
For further information see chapter System description — Dimensioning.

Siemens PM 21 - 2013 3/167



© Siemens AG 2013

SINAMICS S120 drive system
Motor Modules

Double Motor Modules
in booksize compact format

. Technical specifications

DC link voltage Double Motor Module in booksize compact format
510... 720 V DC
Internal air cooling/ 6SL3420-2TE11-7AA1 6SL.3420-2TE13-0AA1 6SL.3420-2TE15-0AA1

cold plate cooling
Output current

® Rated current /i4eq A 2x1.7 2x3 2x5
e For S6 duty (40 %) Isg A 2x2 2x3.5 2x6
® Base-load current Iy A 2x1.5 2x26 2x4.3
® max A 2x5.1 2x9 2x 15
Type rating ")
® Based on /4169 kW (HP) 2x0.9(0.75) 2x1.6(1.5) 2% 2.7 (3)
® Based on Iy kW (HP) 2x0.8(0.5) 2x1.4(1) 2x2.3(2.5)
Rated pulse frequency kHz 8 8 8
DC link current I 4?2 A 41 7.2 12
Current carrying capacity
¢ DC link busbars A 100 100 100
* 24V DC busbars ¥ A 20 20 20
DC link capacitance uF 110 110 220
Current requirement A 1 1 1
at 24 V DC, max.
Power loss %)
e With internal air cooling kW 0.1 0.13 0.19
in control cabinet
* With cold plate cooling kW 0.04/0.07 0.04/0.09 0.06/0.135
int./ext.
® Thermal resistance Ry, K/W 0.22 0.22 0.22
Cooling air requirement m3/s (f3/s) 0.008 (0.283) 0.008 (0.283) 0.008 (0.283)
Sound pressure level Lz dB <60 <60 <60
(1 m)
Motor connection 2 x connectors (X1, X2) 2 x connectors (X1, X2) 2 x connectors (X1, X2)
U2, ve, w2 with screw-type terminals with screw-type terminals with screw-type terminals
e Conductor cross-section mm? 02..6 02...6 02..6
Shield connection Integrated in connector (X1, X2) Integrated in connector (X1, X2) Integrated in connector (X1, X2)
PE connection M5 screw M5 screw M5 screw
Motor brake connection Connector (X11, X12), Connector (X11, X12), Connector (X11, X12),
24V DC,2A 24V DC,2A 24V DC,2A
Motor cable length, max.
¢ Shielded m (ft) 50 (164) 50 (164) 50 (164)
¢ Unshielded m (ft) 75 (246) 75 (246) 75 (246)
Degree of protection IP20 IP20 IP20
Dimensions
* Width mm (in) 75 (2.95) 75 (2.95) 75 (2.95)
® Height mm (in) 270 (10.6) 270 (10.6) 270 (10.6)
® Depth mm (in) 226 (8.90) 226 (8.90) 226 (8.90)
Weight, approx. kg (Ib) 3.4 (7.50) 3.4 (7.50) 3.4 (7.50)

) Rated power of a standard asynchronous (induction) motor at 600 V DC link voltage.

2) Rated DC link current for dimensioning an external DC connection.
For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning.

3) If, due to a number of Line Modules and Motor Modules being mounted side-by-side, the current carrying capacity exceeds 20 A, an additional 24 V DC
connection using a 24 V terminal adapter is required (max. cross-section 6 mm?, max. fuse protection 20 A).

4) Power loss of Motor Module at rated power including losses of 24 V DC electronics power supply.
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. Characteristic curves

Overload capability
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S6 load cycle with previous load with a load cycle period of 600 s
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. Characteristic curves (continued)

Derating characteristics
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The status of the Motor Modules is indicated via two multi-color
LEDs.

On Double Motor Modules, the motor cable shield can be
connected in the connector.

. Design

The signal cable shield can be connected to the Motor Module
by means of a shield connection terminal, e.g. Weidmuller type
KLBU 3-8 SC.

The scope of supply of the Motor Modules includes:

¢ DRIVE-CLIQ cable appropriate to the width of the Motor
Module for connection to the adjacent Motor Module,
length = width of Motor Module + 0.06 m (2.36 in)

e 2 blanking plugs for sealing unused DRIVE-CLiQ sockets

e Jumper for connecting the 24 V DC busbar to the adjacent
Motor Module

e Connectors X21 and X22
e Device fans for cooling power units on modules with internal
Double Motor Module in booksize format and external air cooling supplied from the internal voltage

. ) levels
Double Motor Modules feature the following connections and ) ) )
interfaces as standard: ¢ 1 set of warning signs in 30 languages

« 2 DC link connections via integrated DC link busbars * 1 heat conducting foil
. . . ) (for Double Motor Modules with cold plate cooling only)
e 2 electronics power supply connections via

integrated 24 V DC bars
¢ 4 DRIVE-CLIQ sockets

e 2 plug-in motor connections
(not included in scope of supply)

e 2 safe standstill inputs (1 input per axis)

e 2 safe motor brake controls

e 2 temperature sensor inputs (KTY84-130 or PTC)
3 PE (protective earth) connections
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. Integration
The Double Motor Module communicates with the Control Unit via DRIVE-CLIQ.
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1) Required for Safety. =
2) Temperature sensor terminal for motors without DRIVE-CLIQ interface.
3) The braking signal has an integrated overvoltage protection.

An external circuit of the holding brake is not necessary.

Connection example of Double Motor Modules in booksize format 2x 3 Ato 2x 18 A
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. Technical specifications

Double Motor Module in booksize format
6SL312...

DC link voltage
(up to 2000 m (6562 ft) above sea level)

510...720V DC
(line connection voltage 380 ... 480 V 3 AC)

Output frequency
e Control type Servo
e Control type Vector
e Control type V/f

0..650Hz "
0..300Hz "
0...600Hz "

Electronics power supply

24V DC -15 %/+20 %

Type of cooling

Internal air cooling, external air cooling,
Power units with forced air cooling by built-in fans

Cold plate cooling

Permissible ambient and coolant temperature (air)
during operation for line-side components,
Line Modules and Motor Modules

0...40°C (32 ... 104 °F) without derating,
> 40 ... 55 °C (104 ...131 °F) see derating characteristics

Installation altitude

Up to 1000 m (3281 ft) above sea level without derating,
> 1000 ... 4000 m (3281 ... 13124 ft) above sea level,
see derating characteristics

Conformity

CE (Low Voltage and EMC Directives)

Approvals, according to

cULus

Safety Integrated

Safety Integrity Level 2 (SIL2) acc. to IEC 61508, Performance Level d (PLd)
acc. to ISO 13849-1 and Control Category 3 acc. to ISO 13849-1 or EN 954-1.

For further information see chapter Safety Integrated.

) Note the correlation between max. output frequency, pulse frequency and current derating.
For further information see chapter System description — Dimensioning.
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. Technical specifications  (continued)

DC link voltage Double Motor Module in booksize format
510... 720 V DC
Internal air cooling 6SL3120- 2TE13-0AA3 2TE15-0AA3 2TE21-0AA3 2TE21-8AA3
External air cooling 6SL3121- 2TE13-0AA3 2TE15-0AA3 2TE21-0AA3 2TE21-8AA3
Cold plate cooling 6SL3126- 2TE13-0AA3 2TE15-0AA3 2TE21-0AA3 2TE21-8AA3
Output current
® Rated current /404 A 2x3 2x5 2x9 2x18
e For S6 duty (40 %) Isg A 2x3.5 2%x6 2x10 2x24
® Base-load current I A 2x26 2x4.3 2x7.7 2x15.3
® max A 2x6 2x 10 2x18 2x 36
Type rating ")
® Based on /4164 kW (HP) 2x1.6(1.5) 2x2.7(3) 2x 4.8 (5) 2x9.7 (10)
® Based on Iy kW (HP) 2x1.4(1) 2x2.3(25) 2x4.1(5) 2x8.2(10)
DC link current [ 42 A 7.2 12 22 43
Current carrying capacity
¢ DC link busbars A 100 100 100 100
24V DC busbars 3 A 20 20 20 20
DC link capacitance uF 110 220 220 705
Current requirement A 1.0 1.0 1.0 1.0
at 24 V DC, max.
Internal/external air cooling
« Power loss 4
- Maximum losses with internal kW 0.1 0.13 0.19 0.35
air cooling in control cabinet
- Typical losses with internal kW 0.05 0.08 0.15 0.28
air cooling in control cabinet 6)
- With external air cooling, kW 0.06/0.035 0.07/0.06 0.09/0.095 0.105/0.24
int./ext.
e Cooling air requirement md/s (ft3/s) 0.008 (0.283) 0.008 (0.283) 0.008 (0.283) 0.016 (0.565)
* Sound pressure level Ly dB <60 <60 <60 <60
(1m)
Cold plate cooling
« Power loss, int./ext. ) kW 0.055/0.035 0.06/0.065 0.08/0.1 0.095/0.25
® Thermal resistance Ry, K/W 0.185 0.185 0.185 0.075
Motor connection 2 x connectors 2 x connectors 2 x connectors 2 x connectors
U2, V2, W2 (X1, X2) ), (X1, X2) ), (X1, X2) %), (X1, X2) %),
max. 30 A max. 30 A max. 30 A max. 30 A
Shield connection Integrated in connector  Integrated in connector Integrated in connector Integrated in connector
(X1, X2) (X1, X2) (X1, X2) (X1, X2)
PE connection M5 screw M5 screw M5 screw M5 screw
Motor brake connection Integrated into the Integrated into the Integrated into the Integrated into the
plug-in motor connector  plug-in motor connector  plug-in motor connector  plug-in motor connector
(X1,X2),24VDC,2A  (X1,X2),24VDC,2A  (X1,X2),24VDC,2A  (X1,X2),24VDC,2A
Motor cable length, max.
¢ Shielded/unshielded m (ft) 50/75 (164/246) 50/75 (164/246) 50/75 (164/246) 70/100 (230/328)
Degree of protection IP20 IP20 IP20 IP20
Dimensions
o Width mm (in) 50 (1.97) 50 (1.97) 50 (1.97) 100 (3.94)
® Height mm (in) 380 (15.0) 380 (15.0) 380 (15.0) 380 (15.0)
e Depth
- With internal air cooling mm (in) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6)

- With external air cooling, mm (in) 226/66.5 (8.90/2.62) 226/66.5 (8.90/2.62) 226/66.5 (8.90/2.62) 226/66.5 (8.90/2.62)
on/behind mounting surface

- With cold plate cooling mm (in) 226 (8.90) 226 (8.90) 226 (8.90) 226 (8.90)
Weight, approx.
o With internal air cooling kg (Ib) 5.3(12) 5.3(12) 5.3 (12) 6.8 (15)
¢ With external air cooling kg (Ib) 5.8 (13) 5.8 (13) 5.8 (13) 8.6 (19)
¢ With cold plate cooling kg (Ib) 4.5 (10) 4.5 (10) 4.5 (10) 5.9 (13)

1
2

Rated power of a standard asynchronous (induction) motor at 600 V DC link voltage.

Rated DC link current for dimensioning an external DC connection.
For DC link current calculation for dimensioning the Line Module, see chapter System description — Dimensioning.

3) If, due to a number of Line Modules and Motor Modules being mounted side-by-side, the current carrying capacity exceeds 20 A, an additional 24 V DC
connection using a 24 V terminal adapter is required (max. cross-section 6 mm?, max. fuse protection 20 A).

Power loss of Motor Module at rated power including losses of 24 V DC electronics power supply.
Connector not included in scope of supply, see Accessories.
6) At max. motor cable length 30 m (98.4 ft), pulse frequency 4 kHz and DC link voltage 540 ... 600 V.

o &
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Double Motor Modules in booksize format

. Selection and ordering data

Rated output Type rating Double Motor Module in booksize format
current

Internal air cooling External air cooling Cold plate cooling
A kW (HP) ) Order No. Order No. Order No.
2x3 2x1.6(2x1.5) 6SL3120-2TE13-0AA3 6SL3121-2TE13-0AA3 6SL3126-2TE13-0AA3
2x5 2x2.7(2x3) 6SL3120-2TE15-0AA3 6SL3121-2TE15-0AA3 6SL3126-2TE15-0AA3
2x9 2x4.8(2x5) 6SL3120-2TE21-0AA3 6SL3121-2TE21-0AA3 6SL3126-2TE21-0AA3
2x18 2x9.7 (2 x 10) 6SL3120-2TE21-8AA3 6SL3121-2TE21-8AA3 6SL3126-2TE21-8AA3
Description Order No. Description Order No.
Accessories Accessories for re-ordering

Power connector (X1/X2)

At Motor Module end, with screw-type
terminals 1.5 ... 10 mm=<,

For Motor Modules with a rated output
currentof 3... 30 A

6SL3162-2MA00-0AA0

DC link rectifier adapter
For direct infeed of DC link voltage
Screw-type terminals 0.5 ... 10 mm?

For Line Modules and Motor Modules
in booksize format with a width of
50 mm (1.97 in) or 100 mm (3.94 in)

6SL3162-2BD00-0AA0

DC link adapter (2 units)
For multi-tier configuration
Screw-type terminals 35 ... 95 mm?

For all Line Modules and Motor Modules
in booksize format

6SL3162-2BM01-0AA0

24 V terminal adapter

For all Line Modules and Motor Modules
in booksize format

6SL3162-2AA00-0AA0

DC link busbar kit (reinforced)

For replacement of DC link busbars for
5 modules in booksize format

® 50 mm (1.97 in) wide
® 100 mm (3.94 in) wide

6SL3162-2DB00-0AA0
6SL3162-2DD00-0AA0

24V jumper

For connection of the 24 V busbars
(for booksize format)

6SL3162-2AA01-0AA0

Accessories pack

(plug-in terminals, DRIVE-CLIQ

jumper (length = module width + 60 mm
(2.36 in)), dust-proof blanking plugs)
For DRIVE-CLIQ port

¢ For Motor Modules 50 mm (1.97 in)
wide, int./ext. air cooling

e For Motor Modules 100 mm (3.94 in)
wide, int./ext. air cooling

6SL3162-8AB00-0AA0

6SL3162-8BD00-0AA0

Warning labels in 30 languages

This set of foreign language warning
labels can be placed on top of the
standard German or English signs.
A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:
BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,
SK, TR

6SL3166-3AB00-0AA0

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs

(50 units)

For DRIVE-CLIQ port

6SL3066-4CA00-0AAO

) Nominal HP ratings based on asynchronous (induction) motors. Match the
motor nameplate current for specific sizing.

Siemens PM 21 - 2013 3/175



© Siemens AG 2013

SINAMICS S120 drive system
Motor Modules

Double Motor Modules in booksize format

. Characteristic curves

Overload capability
I G_D211_EN_00082a I G_D211_EN_00001c
Imax =4 — — - IR | 1.5 X Iy A
Base load current 7y
Irated — — —/: ———————— -
! rated Iy |
60 s —
ﬂ - 0.25s t J
10s T - 300s =
I
t—= {—-
Load cycle with previous load Load cycle with 60 s overload with a load cycle period of 300 s
1 G_D211_EN_00083a I G_D211_EN_00002¢
4 105~
Tmax—— — = === =g === — == %
1.76 x Iy p—
-4 =-265s
Irated | Base load current Iy
Iaed—4+—4—F#+—————— — — — — — - —
IH ~ —
{30 sh=-
/( 300s
t— ‘ ——
Load cycle without previous load Load cycle with 30 s overload with a load cycle period of 300 s
1 G_D211_EN_00084a
Imax 7
Isg 1— - — - — —|—
Irated
0.7 X
Lrated ~— 4 min —
10 min
1 —

S6 load cycle with previous load with a load cycle period of 600 s

I G_D211_EN_00085a

t

Imax{— _—— = = = =

Irated-|

0.7x
Irated ﬂ ‘*10 s
60s

{—»

S6 load cycle with previous load with a load cycle period of 60 s
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. Characteristic curves (continued)

Derating characteristics

* 100 G_D211_EN_00006b)| 1.0 *
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& 80 \\ 2 90 AN 09 o
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Pulse frequency — (3281) (6562) (9843) (ft) (13124)
Installation altitude above sea level —»
Output current dependent on pulse frequency Voltage derating dependent on installation altitude
* 100 G_D211_EN_00249a
G_D211_EN_00089a ) 0
* 100 — S i
% g 75
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2 9 N\ 55 50
3 N sk
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S 80 5= 25
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Output current dependent on installation altitude
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Braking Module in booksize compact format

. Overview . Design

The Braking Modules in booksize compact format can be
integrated in drive line-ups in booksize and booksize compact
formats with internal air cooling and cold plate cooling.

The Braking Module in booksize compact format features the
following connections and interfaces as standard:
e 2 DC link connections via integrated DC link busbars

e 2 electronics power supply connections via
integrated 24 V DC bars

e Connector X1 for connecting the braking resistor

e Connection for thermostatic switch for monitoring the braking
resistor

¢ 4 DIP switches for setting the operating threshold, selecting
the braking resistor and the cooling method for the Braking
Module

e 2 digital inputs (disable Braking Module/acknowledge faults
and rapid discharge of DC link)

Braking Module in booksize compact format * 3 digital outputs (Braking Module disabled,
prewarning from /x t monitor and set activation threshold)

e 2 PE (protective earth) connections

Iy

A Braking Module and the matching external braking resistor are
required to bring drives to a controlled standstill in the event of
a power failure (e.g. emergency retraction or EMERGENCY STOP  The status of the Braking Module is indicated via two 2-color
category 1) or limit the DC link voltage for brief periods of LEDs.

generator operation, e.g. when the regenerative feedback

capability of the Line Module is deactivated. The Braking Module

includes the power electronics and the associated control circuit.

During operation, the DC link power is converted into heat loss

in an external braking resistor. Braking Modules function autono-

mously. A number of Braking Modules in booksize compact

format can be operated in parallel. In this case, each Braking

Module must have its own braking resistor. Braking Modules in

booksize compact format can also be used for rapid discharge of

the DC link.

. Integration

Y 24V DC busbars

P
pcN  DClink busbars

Max. cable length: 10 m (32.8 ft)

- Cooling method @

@ | High: 410V DC

X1 | \g
1 |» A !
B NG __| D, inhibit Braking Module R1 o—H )i E.
2 5
S NG — 1 DI, DC link fast discharge % R2 o=l 111 I_J_\ F'
—_——
_®_ —DO, ,0 V* = prewarning Ixt-shutdown <—< ’_1_ ______ ] | —
‘e . - X22 L
._®_ =—— DO, ,0 V* = fault/Braking Module inhibited \ - _
g ; Braking resistor
M
1 - —) @
N (P L0 e 5,
Selection I @
- Activation threshold - | ‘ (%)
- Braking resistor with/without | ~ I
- temperature switch - DO Vop ‘ @i Selected activation
@ \ threshold
L—fEHH—H ————————————— — -0 - Low: 775V DC
S1

Connection example of Braking Module in booksize compact format
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Braking Module in booksize compact format

. Technical specifications

DC link voltage
510... 720 V DC

Rated power P pg

Braking Module
in booksize compact format
(Internal air cooling)

6SL3400-1AE31-0AAQ
5KW (2.5 kw) 12

. Selection and ordering data

Description Order No.
DC link voltage 510 ... 720 V DC

6SL3400-1AE31-0AA0

Braking Module
in booksize compact format

Peak power Py

100 kW (50 kw) 1 2)

Accessories

Activation threshold

775V (410 V)

Cable length
to braking resistor, max.

10 m (32.8 ft)

Warning labels in 30 languages 6SL3166-3AB00-0AA0
This set of foreign language warning
labels can be placed on top of the
standard German or English signs.

A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,

SK, TR

DC link capacitance 6 uF
Current requirement 05A
at 24 V DC, max.
Digital inputs
in accordance with
IEC 61131-2 Type 1
* \/oltage -3V...+30V
e Low level 3V..+5V
(an open digital input is
interpreted as "low")
* High level 15...30V
e Current consumption 10 mA
at 24 V DC, typ.
« Conductor cross-section, 1.5 mm?
max.
Digital outputs
(sustained short-circuit
strength)
® \/oltage 24V DC
e Load current 100 mA
per digital output, max.
e Conductor cross-section, 1.5 mm?
max.
Current carrying capacity
e 24V DC busbars 20A
¢ DC link busbars 100 A
PE connection M5 screw
Dimensions
* Width 50 mm (1.97 in)
® Height 270 mm (10.6 in)
e Depth 226 mm (8.90 in)
Weight, approx. 5kg (11 Ib)
Approvals, according to cURus

Spacing bolt 6SL.3462-1CC00-0AA0

(4 units)

The mounting depth of modules in
booksize compact format is increased
when it is mounted on these spacing
bolts by such an amount that it can be
integrated into a drive line-up in booksize
format. 2 spacing bolts are needed to
mount 50 mm (1.97 in) wide modules

) The activation threshold of the Braking Module in booksize compact format
can be set on a DIP switch. The higher values for peak or rated braking
power apply in operation at the upper activation threshold 775 V DC
(factory setting). The outputs specified in parentheses are possible at the
lower activation threshold 410 V DC.

Several Braking Modules can be operated in parallel, typically up to
4 Modules.

2)
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Braking Module in booksize format

. Overview

Braking Module in booksize format

A Braking Module and the matching external braking resistor are
required to bring drives to a controlled standstill in the event of a
power failure (e.g. emergency retraction or EMERGENCY STOP
category 1) or limit the DC link voltage for brief periods of
generator operation, e.g. when the regenerative feedback
capability of the Line Module is deactivated. The Braking
Module includes the power electronics and the associated
control circuit. During operation, the DC link power is converted
into heat loss in an external braking resistor. Braking Modules
function autonomously.

Braking Modules in booksize format can also be used for rapid
discharge of the DC link.

. Design

The Braking Module in booksize format features the following
connections and interfaces as standard:

e 2 DC link connections via integrated DC link busbars

e 2 electronics power supply connections via
integrated 24 V DC bars

e Terminals for connecting the braking resistor

e 2 digital inputs (disable Braking Module/acknowledge faults
and rapid discharge of DC link)

e 2 digital outputs (Braking Module disabled and
prewarning — / x t monitoring)

e 2 PE (protective earth) connections

The status of the Braking Module is indicated via two 2-color
LEDs.

. Integration

|
‘ |
A 5t
Mo I M 24V DC busbars
O
‘ |
DCP | ‘ DCP
DON | TpcN  DC link busbars
it T
i ml ‘
\ vy l: ZS ‘ Max. cable length: 10 m (32.8 ft)
| - — =
‘ ‘ X1 »
‘ Rt N5 el ‘
R2 ‘ % 2 ‘ |
A ‘ —l |
B E— I ! ‘

Connection example of Braking Module in booksize format

-

Braking resistor

®

.||—T
—5 ®
\

G_D212_EN_00035d
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. Technical specifications

DC link voltage
510... 720 V DC

Braking Module
in booksize format
(Internal air cooling)

6SL3100-1AE31-0ABO

. Selection and ordering data

Description Order No.
DC link voltage 510 ... 720 V DC

Braking Module in booksize format
1.5 kW/100 kW

6SL3100-1AE31-0ABO

Accessories

Rated power P pg 1.5kw "
Peak power Py 100 kw 1)
Activation threshold 770V

Cable length
to braking resistor, max.

10 m (32.8 ft)

DC link capacitance 110 uF
Current requirement 05A
at 24 V DC, max.
Digital inputs
in accordance with
IEC 61131-2 Type 1
* \/oltage -3V...+30V
e Low level 3V..+5V
(an open digital input is
interpreted as "low")
* High level 15...30V
e Current consumption 10 mA
at 24 V DC, typ.
« Conductor cross-section, max. 1.5 mm?
Digital outputs
(sustained short-circuit strength)
* \loltage 24V DC
e Load current 100 mA
per digital output, max.
e Conductor cross-section, max. 1.5 mm2
Current carrying capacity
e 24V DC busbars 20 A
¢ DC link busbars 100 A
PE connection M5 screw

Dimensions
* Width
* Height

* Depth, with spacer
(included in scope of supply)

50 mm (1.97 in)
380 mm (15.0 in)
270 mm (10.6 in)

Weight, approx.

4.1kg (9 Ib)

Approvals, according to

1) Several Braking Modules can be operated in parallel, typically up to

4 Modules.

cURus

Warning labels in 30 languages 6SL3166-3AB00-0AA0
This set of foreign language warning
labels can be placed on top of the
standard German or English signs.

A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,

SK, TR
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. - the DC link power is converted into heat loss in an external
Overview braking resistor. Braking Modules function autonomously. A

number of Braking Modules can be operated in parallel. In this
case, each Braking Module must have its own braking resistor.

Braking Modules are designed to be built into Motor Modules,
Line Modules or Power Modules in chassis format and are
cooled by the fans on these modules. The supply voltage for the
electronics is taken from the DC link. The Braking Modules are
connected to the DC link by means of the busbar sets included
in the scope of supply or flexible cables and, in the case of the
Basic Line Module of frame size GB, by means of a separate
molded cable set (see Accessories).

The activation threshold of the Braking Module can be adjusted
by means of a DIP switch. The braking power values specified
in the technical data apply to the upper activation threshold.

. Design

The Braking Modules in chassis format feature the following
connections and interfaces as standard:

A Braking Module and the matching external braking resistorare ~ ® 1 DC link connection

required to bring drives to a controlled standstill in the event of a * 1 braking resistor connection

power failure (e.g. emergency retraction or EMERGENCY STOP) . iqital i ki ;

or limit the DC link voltage for brief periods of generator opera- ! d!g!tal nput (|nh|b|tlBrak|ng Moldulle/.acknowledge fault
tion, e.g. when the regenerative feedback capability of the Line 1 digital output (Braking Module inhibited)

Module is deactivated. The Braking Module includes the power e 1 DIP switch for adjusting the activation threshold
electronics and the associated control circuit. During operation,

. Integration

Braking Modules in chassis format are designed for mounting in mounted also cools the Braking Module. Braking Modules
air-cooled units in chassis format. The fan of the Line Module, cannot operate autonomously because they are not equipped
Motor Module or Power Module in which the Braking Module is with cooling fans.

|
\
|
\
|
; |
‘ |
| \
| , €« Fault :
ov_|J‘_|_o_p \
| | |214] I
Inhibit input [ I I \
| ! ‘ [273 o |
| | | —— Inhibit
ov—H— 1 o1 |
| 272 | |
SeveR N \
| L AL |
) \
| ! G T
| ‘ | Braking resistor |
! VAN
\ R1 L : LT
‘ 7 | |
|
| pcpa R2 . } 9|
DC link b X T 1 T2
connection terminals ,LDCNA N ‘ L |
O G_D211_EN_00012a
‘ |
Ll J

Connection example of chassis format Braking Module
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. Technical specifications

DC link voltage
510... 720 V DC

Braking Module in chassis format

6SL3300-1AE31-3AA0

6SL3300-1AE32-5AA0

6SL3300-1AE32-5BA0

Power
* Rated power Ppg kW 25 50 50
® Peak power Pyg kW 125 250 250
® Power Pyq kW 100 200 200
® Power Py kW 50 100 100
Activation thresholds \ 774 (factory setting) 774 (factory setting) 774 (factory setting)
(adjustable via DIP switch) or 673 or 673 or 673
Cable length m (ft) 100 (328) 100 (328) 100 (328)
to braking resistor, max.
Digital inputs
in accordance with
IEC 61131-2 Type 1
¢ \/oltage \ -3... +30 -3 ... +30 -3... +30
e Low level \ -3...+5 -3...+5 -3...+5
(an open digital input is
interpreted as "low")
® High level \ 15...30 15...30 15...30
e Current consumption mA 10 10 10
at 24 V DC, typ.
e Conductor cross-section, max. mm?2 1.5 15 1.5
Digital outputs
(sustained short-circuit strength)
¢ \/oltage \ DC 24 DC 24 DC 24
e Load current mA 500 500 500
per digital output, max.
e Conductor cross-section, max. mm? 1.5 1.5 1.5
Connection M8 screw M8 screw M8 screw
R1/R2
« Conductor cross-section, max. mm? 85 50 50
Weight, approx. kg (Ib) 3.6 (8) 7.3 (16) 7.5(16.5)
Approvals, according to cURus cURus cURus
Suitable for installation in an Frame size FX/FB Gx/Ge " HX/JX

air-cooled Motor Module,
Power Module or Line Module

1) Cable harness set 6SL3366-2NG00-0AAO is required to connect the Braking Module to a Basic Line Module of frame size GB.
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. Technical specifications  (continued)

DC link voltage Braking Module in chassis format
675...900 V DC
6SL3300-1AF31-3AA0 6SL3300-1AF32-5AA0 6SL3300-1AF32-5BA0

Power
* Rated power Ppg kW 25 50 50
® Peak power Pq5 kW 125 250 250
® Power Py kW 100 200 200
® Power Pyq kW 50 100 100
Activation thresholds \ 967 (factory setting) 967 (factory setting) 967 (factory setting)
(adjustable via DIP switch) or 841 or 841 or 841
Cable length m (ft) 100 (328) 100 (328) 100 (328)
to braking resistor, max.
Digital inputs
in accordance with
IEC 61131-2 Type 1
* \oltage \ -3...+30 -3...+30 -3... +30
o Low level \ -3...+5 -3...+5 -3...+5

(an open digital input is

interpreted as "low")
* High level \ 15...30 15...30 15...30
e Current consumption mA 10 10 10

at 24 V DC, typ.
« Conductor cross-section, max. mm? 1.5 1.5 1.5
Digital outputs
(sustained short-circuit strength)
* \/oltage \ DC 24 DC 24 DC 24
e Load current mA 500 500 500

per digital output, max.
« Conductor cross-section, max. mm? 1.5 1.5 1.5
Connection M8 screw M8 screw M8 screw
R1/R2
e Conductor cross-section, max. mm? 35 50 50
Weight, approx. kg (Ib) 3.6 (8) 7.3 (16) 7.5(16.5)
Approvals, according to cURus cURus cURus
Suitable for installation in an Frame size FX/FB GX/GB ) HX/JX
air-cooled Motor Module or
Line Module

1) Cable harness set 6SL3366-2NG00-0AAO is required to connect the Braking Module to a Basic Line Module of frame size GB.
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. Technical specifications  (continued)

DC link voltage
890... 1035V DC

6SL.3300-1AH31-3AA0

Braking Module in chassis format

6SL3300-1AH32-5AA0 6SL3300-1AH32-5BA0

Power
* Rated power Ppg kW 25 50 50
* Peak power P;5 kW 125 250 250
® Power Py kW 100 200 200
® Power Py kW 50 100 100
Activation thresholds \ 1153 (factory setting) 11583 (factory setting) 11583 (factory setting)
(adjustable via DIP switch) or 1070 or 1070 or 1070
Cable length m (ft) 100 (328) 100 (328) 100 (328)
to braking resistor, max.
Digital inputs
in accordance with [EC 61131-2 Type 1
* \loltage \ -3... 430 -3...+30 -3...+30
* Low level (an open digital input is \ -3...45 -3...+45 -3...+45
interpreted as "low")
® High level \ 15...30 15...30 15...30
e Current consumption at 24 V DC, typ.  mA 10 10 10
e Conductor cross-section, max. mm? 1.5 1.5 1.5
Digital outputs
(sustained short-circuit strength)
® \/oltage \ DC 24 DC 24 DC 24
e Load current mA 500 500 500
per digital output, max.
e Conductor cross-section, max. mm? 1.5 1.5 1.5
Connection M8 screw M8 screw M8 screw
R1/R2
e Conductor cross-section, max. mm?2 35 50 50
Weight, approx. kg (Ib) 3.6 (8) 7.3 (16) 7.5(16.5)
Approvals, according to - - -
Suitable for installation Frame FX/FB Gx/GB " HX/JX
in an air-cooled Motor Module or size
Line Module
. Selection and ordering data
Description Braking Module Description Order No.
in chassis format .
Accessories

Order No.

DC link voltage 510 ..

Frame size FX,
25 kW/125 kW

. 720V DC

6SL3300-1AE31-3AA0

Cable harness set

For mounting a Braking Module of
frame size GX into a Basic Line Module of
frame size GB

6SL3366-2NG00-0AAQ

Frame size GX,
50 kW/250 kW

Frame sizes HX and JX,
50 kW/250 kW

DC link voltage 675 ..

Frame size FX,
25 kW/125 kW

Frame size GX,
50 kW/250 kW

Frame sizes HX and JX,
50 kW/250 kW

DC link voltage 890 ..

Frame size FX,
25 kW/125 kW

Frame size GX,
50 kW/250 kW

Frame sizes HX and JX,
50 kW/250 kW

6SL3300-1AE32-5AA0

6SL3300-1AE32-5BA0

. 900V DC

6SL3300-1AF31-3AA0

6SL3300-1AF32-5AA0

6SL3300-1AF32-5BA0

. 1035V DC
6SL3300-1AH31-3AA0

6SL3300-1AH32-5AA0

6SL3300-1AH32-5BA0

) Cable harness set 6SL3366-2NG00-0AAO is required to connect the
Braking Module to a Basic Line Module of frame size GB.

Warning labels in 30 languages 6SL3166-3AB00-0AA0
This set of foreign language warning
labels can be placed on top of the
standard German or English signs.

A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,

SK, TR
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DC link components

Braking resistors for blocksize format

. Overview
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Braking resistor for blocksize format, frame sizes FSA and FSC

The PM340 Power Modules cannot regenerate into the line
supply. For regenerative operation, e.g. the braking of a rotating
mass, a braking resistor must be connected to convert the
resulting energy into heat.

The braking resistor is connected at terminals DCP/R1 and R2.

The braking resistors can be installed at the side next to the
PM340 Power Modules. The braking resistors for the FSA and
FSB frame sizes are designed as base components. If the
PM340 Power Modules of the FSA or FSB frame size are
operated without line reactor, the braking resistors can also
be installed under the Power Modules.

The braking resistors for the Power Modules of the FSC to FSF
frame sizes should be placed outside the control cabinet or the
switchgear room in order to lead the resulting heat loss away
from the Power Modules, thereby allowing a reduction in the
level of air conditioning required.

The braking resistors are designed with a temperature switch.
The temperature switch must be evaluated to prevent conse-
quential damage if the braking resistor overheats.

. Selection and ordering data

Description

Suitable for
Power Module

in blocksize format

DC link voltage 240 ... 360 V DC
(line voltage 200 ... 240 V 1 AC)

180 Q

Frame size FSA

DC link voltage 510 ... 720 V DC

Braking resistor

Order No.

6SE6400-4BC05-0AA0

(line voltage 380 ... 480 V 3 AC)

390 Q Frame size FSA 6SE6400-4BD11-0AA0
160 Q Frame size FSB 6SL3201-0BE12-0AA0
56 Q Frame size FSC 6SE6400-4BD16-5CAO0
27Q Frame size FSD 6SE6400-4BD21-2DA0
15Q Frame size FSE 6SE6400-4BD22-2EAL
82Q Frame size FSF 6SE6400-4BD24-0FA0

. Characteristic curves

7

Pmax-

PpbB

G_D211_EN_00038b

ta

t—

Load diagram for braking resistors for blocksize format

b=12s
t=240s
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Braking resistors for blocksize format

. Technical specifications

DC link voltage
240... 360 V DC

Braking resistor

6SE6400-4BC05-0AA0

Resistance 180 Q
Rated power P pg 0.05 kW
Peak power Py ¢ 1kW
Degree of protection " IP20

Power connections
¢ Length

3 x 1.5 mm? (shielded)
0.5m (1.64 ft)

Thermostatic switch (NC contact)
e Switching capacity
e Conductor cross-section

250 V AC/max. 2.5 A
0.5 ... 2.5 mm?

Dimensions

o Width 72 mm (2.83in)
® Height 230 mm (9.05 in)
* Depth 43.5 mm (1.71in)
Weight, approx. 1.0kg (2 Ib)
Approvals, according to cURus

Suitable for Power Module
in blocksize format

Frame size FSA

DC link voltage Braking resistor
510... 720 V DC
6SE6400- 6SL3201- 6SE6400- 6SE6400- 6SE6400- 6SE6400-
4BD11-0AAO0 0BE12-0AA0 4BD16-5CAQ 4BD21-2DA0 4BD22-2EA1 4BD24-0FA0
Resistance Q 390 160 56 27 15 8.2
Rated power P pg kW 0.1 0.2 0.65 1.2 22 4.0
Peak power Ppax kW 1.7 41 12 24 44 80
Degree of protection " IP20 P20 IP20 IP20 P20 IP20
Power connections 3% 1.5 mm? 3% 1.5 mm? 3x 1.5 mm? M6 screw stud M6 screw stud M6 screw stud
(shielded) (shielded) (shielded)
e Length m (ft) 0.5 (1.64) 0.5 (1.64) 0.9 (2.95) - - -
Thermostatic switch
(NC contact)
e Switching capacity 250 V AC/ 250 V AC/ 250 V AC/ 250 V AC/ 250 V AC/ 250 V AC/
max. 2.5 A max. 2.5 A max. 2.5 A max. 2.5 A max. 2.5 A max. 2.5 A
e Conductor cross-section mm? 05...25 05...25 05..25 05..25 05..25 05...25
Dimensions
o Width mm (in) 72 (2.83) 153 (6.02) 185 (7.28) 270 (10.6) 301 (11.8) 400 (15.7)
* Height mm (in) 230 (9.05) 329 (12.9) 285 (11.2) 515 (20.3) 484 (19.0) 650 (25.6)
e Depth mm (in) 43.5(1.71) 43.5(1.71) 150 (5.90) 175 (6.89) 326 (12.8) 315 (12.4)
Weight, approx. kg (Ib)  1.0(2) 1.6 (3.5) 3.8(8) 7.4 (16) 10.6 (23) 16.7 (37)
Approvals, according to cURus cURus cURus cURus cURus cURus
Suitable for Power Module Frame  FSA FSB FSC FSD FSE FSF
in blocksize format size

) with correctly connected load connection cable.
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Braking resistors for booksize format

. Overview . Selection and ordering data
Power Suitable for Braking resistor
PoB/Prmax Order No.
b DC link voltage 510 ... 720 V DC
Lot 0.3 kW/25 kW Braking Module 6SN1113-1AA00-0DA0
i 6SL3100-1AE31-0ABO
8
Fi 1.5 kW/100 kW Braking Module 6SL3100-1BE31-0AA0
[ 6SL3100-1AE31-0ABO
.
':-: 5 kW/30 kW Basic Line Module 6SE7023-2ES87-2DCO
HH 20 kW (26.8 HP)
Lot 6SL3130-1TE22-0AA0
e
HH 12.5 kW/75 kW Basic Line Module 6SE7028-0ES87-2DCO

40 kW (53.6 HP)
6SL3130-1TE24-0AAQ

. Characteristic curves

P 1 G_D211_EN_00038b
Prmax-| [
The excess energy of the DC link is dissipated via the Ps—F b ——— — — _ 4 _ _ _ ] _
braking resistor.
The corresponding braking resistor is connected to a Braking ta =
Module or Basic Line Module. The braking resistor is positioned ¢ p—
outside the cabinet or switchgear room. This arrangement
enables the resulting heat losses to be dissipated, thereby Load diagram for Braking Module in booksize format and braking resis-
allowing a reduction in the level of air conditioning required. tors for booksize format
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Braking resistors for booksize format

. Technical specifications

DC link voltage
510... 720 V DC

Braking resistor for Braking Module in booksize and booksize compact format

6SN1113-1AA00-0DAO

6SL3100-1BE31-0AAQ

Resistance Q 17 5.7
Rated power P pg kW 0.3 1.5
Peak power Py kW 25 100
Load duration S 0.1 0.4 1 2
for peak power f,
Cycle duration S 115 210 68 460
of braking duty cycle t
Degree of protection IP54 P20
Braking resistor with connected 1.5 mm? cable
(shielded), 3 m (9.84 ft) long
Dimensions
* Width mm (in) 80 (3.15) 193 (7.60)
* Height mm (in) 210 (8.27) 410 (16.1)
® Depth mm (in) 53 (2.09) 240 (9.45)
Weight, approx. kg (Ib) 3.4(7.5) 5.6 (12)
Approvals, according to cULus -
DC link voltage Braking resistor
510... 720 V DC
6SE7023-2ES87-2DCO 6SE7028-0ES87-2DCO
Resistance Q 20 8
Rated power P pg kW 5 125
Peak power Py kW 30 75
Load duration S 15 15
for peak power f,
Cycle duration S 90 90
of braking duty cycle t
Degree of protection IP20 P20
Power connections M6 screw stud M6 screw stud
PE connection M6 screw stud M8 screw stud
Thermostatic switch Screw-type terminals Screw-type terminals
(NC contact)
e Switching capacity 250 V AC/max. 10 A 250 V AC/max. 10 A
42V DC/0.2 A 42V DC/0.2 A
® Conductor cross-section mm? 25 2.5
Dimensions
* Width mm (in) 430 (16.9) 740 (29.1)
* Height mm (in) 485 (19.1) 485 (19.1)
¢ Depth mm (in) 305 (12.0) 305 (12.0)
Weight, approx. kg (Ib) 14 (31) 22 (48.5)
Approvals, according to cULus, CSA cULus, CSA
Suitable for
Basic Line Module Type 6SL3130-1TE22-0AA0 6SL3130-1TE24-0AA0
in booksize format
Braking Module Type 6SL3100-1AE23-5AA0 =

in booksize compact format
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Braking resistors for chassis format

. Overview . Selection and ordering data
Power Suitable for Braking resistor
Pos/Prax Braking Module

in chassis format Order No.

25 kW/125 kW 6SL3300-1AE31-3AA0  6SL3000-1BE31-3AA0
50 kW/250 kW 6SL.3300-1AE32-5. A0  6SL3000-1BE32-5AA0
25 kW/125 kW 6SL3300-1AF31-3AA0  6SL3000-1BF31-3AA0
50 kW/250 kW 6SL3300-1AF32-5. A0  6SL3000-1BF32-5AA0
DC link voltage 890 ... 1035 V DC

25 kW/125 kW 6SL3300-1AH31-3AA0  6SL3000-1BH31-3AA0
50 kW/250 kW 6SL3300-1AH32-5. A0 6SL3000-1BH32-5AA0

. Characteristic curves

The excess energy of the DC link is dissipated via the PIP. G_D211_EN_00013b
braking resistor. o8
The braking resistor is connected to a Braking Module. f
The braking resistor is positioned outside the cabinet or switch- 1.50 4
gear room. This arrangement enables the resulting heat losses
to be dissipated, thereby allowing a reduction in the level of air 1.25 e
conditioning required.
1.00 R

2 braking resistors with different rated and peak power values 0
are available for chassis format units. 0.75
The braking resistor is monitored on the basis of the mark-space 0.50 Po
ratio. A temperature switch (NC contact) is also fitted. This Pos
responds when the maximum permissible temperature is 0.25
exceeded and can be evaluated by a controller. .

T T T T T T T

101520 30 40 50 60 70 80 90 s100 t —=

Pos = Rated power

P15 = 5 x Byg = Power which is permissible every 90 s for 15 s
P20 = 4 x Byz = Power which is permissible every 90 s for 20 s
P40 = 2 x Byg = Power which is permissible every 90 s for 40 s

Load diagram for Braking Module and braking resistor in chassis format
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Braking resistors for chassis format

. Technical specifications

DC link voltage
510... 720 V DC

Braking resistor

6SL3000-1BE31-3AA0

6SL3000-1BE32-5AA0

Resistance Q 4.4 2.2
Rated power P pg kW 25 50
Peak power Py ¢ kW 125 250
Load duration S 15 15
for peak power
Cycle duration S 90 90
of braking duty cycle
Current, max. A 189 378
Cable entry Via M50 cable gland Via M50 cable gland
Power connection Via M10 stud Via M10 stud
« Conductor cross-section, max. mm? 50 70
Degree of protection P20 P20
Dimensions
* Width mm (in) 740 (29.1) 810 (31.9)
® Height mm (in) 605 (23.8) 1325 (52.2)
® Depth mm (in) 485 (19.1) 485 (19.1)
Weight, approx. kg (Ib) 50 (110) 120 (265)
Approvals, according to cURus cURus
Suitable for Type 6SL.3300-1AE31-3AA0 6SL3300-1AE32-5 . A0
Braking Module
in chassis format
DC link voltage Braking resistor
675... 900 V DC
6SL.3000-1BF31-3AA0 6SL3000-1BF32-5AA0
Resistance Q 6.8 3.4
Rated power P pg kW 25 50
Peak power Py ¢ kW 125 250
Load duration S 15 15
for peak power
Cycle duration S 90 90
of braking duty cycle
Current, max. A 153 306
Cable entry Via M50 cable gland Via M50 cable gland
Power connection Via M10 stud Via M10 stud
« Conductor cross-section, max. mm? 50 70
Degree of protection IP20 P20
Dimensions
* Width mm (in) 740 (29.1) 810 (31.9)
® Height mm (in) 605 (23.8) 1325 (52.2)
® Depth mm (in) 485 (19.1) 485 (19.1)
Weight, approx. kg (Ib) 50 (110) 120 (265)
Approvals, according to cURus cURus
Suitable for Type 6SL3300-1AF31-3AA0 6SL3300-1AF32-5 . AO

Braking Module
in chassis format
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Braking resistors for chassis format

. Technical specifications  (continued)

DC link voltage
890 ... 1035V DC

Braking resistor

6SL3000-1BH31-3AA0

6SL.3000-1BH32-5AA0

Resistance Q 9.8 4.9

Rated power P pg kW 25 50

Peak power Ppa kW 125 250

Load duration S 15 15

for peak power

Cycle duration S 90 90

of braking duty cycle

Current, max. A 125 255

Cable entry Via M50 cable gland Via M50 cable gland
Power connection Via M10 stud Via M10 stud

« Conductor cross-section, max. mm? 50 70

Degree of protection IP20 1P20

Dimensions

o Width mm (in) 740 (29.1) 810 (31.9)

* Height mm (in) 605 (23.8) 1325 (52.2)

® Depth mm (in) 485 (19.1) 485 (19.1)

Weight, approx. kg (Ib) 50 (110) 120 (265)
Approvals, according to - -

Suitable for Type 6SL3300-1AH31-3AA0 6SL3300-1AH32-5 . A0

Braking Module
in chassis format
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Capacitor Module in booksize format

. Overview . Technical specifications
DC link voltage Capacitor Module
510... 720 V DC (Internal air cooling)
6SL3100-1CE14-0AA0
Capacitance 4000 uF
Current carrying capacity
® 24V DC busbars 20A
* DC link busbars 100 A
PE connection M5 screw
Dimensions
o Width 100 mm (3.94 in)
® Height 380 mm (15.0 in)
e Depth, with spacer 270 mm (10.6 in)
(included in scope of supply)
Weight, approx. 7.2 kg (16 Ib)
Capacitor Module in booksize format Approvals, according to CETS
%agr?gggrrgﬂgrggLizs/r%gsvee? tlgslgggéase the DC link capacitance . Selection and ordering data
Capacitor Modules are connected to the DC link voltage via the DigEel]pien Crater e
integrated DC link busbars. Capacitor Modules function auto- Capacitor Module 6SL3100-1CE14-0AA0
nomously. Accessories
Several Capacitor Modules can be operated in parallel. Warning labels in 30 languages 6SL3166-3AB00-0AA0
This set of foreign language warning
. Design labels can be placed on top of the
standard German or English signs.
Capacitor Modules feature the following connections and A set of labels is supplied with the units.

One sign in each of the following

interfaces as standard: languages is provided in each set:

e 2 DC link connections via integrated DC link busbars BG, CN, CZ, DE, DK, EE, ES, FI, FR,
¢ 2 PE (protective earth) connections ﬁ?'ﬁF*NHg’;E' 'PST' IFTitSJPhERéIET'Sl_l\/'
SK, TR
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Control Supply Module in booksize format

. Overview . Design

Control Supply Modules feature the following connections and
interfaces as standard:

® 1 power connection

e 2 DC link connections via integrated DC link busbars

e 2 electronics power supply connections via
integrated 24 V DC bars

e 1 connection for the electronics power supply for
Control Units, Terminal Modules, Sensor Modules, etc.,
via the 24 V terminal adapter provided in the scope of supply
(max. cross-section 6 mm?, max. fuse protection 20 A)

e 1 integrated potentiometer for setting the output voltage

e 1 digital output to signal the error-free state

¢ 1 DIP switch to change over between single and parallel mode
e 2 PE (protective earth) connections

The status of the Control Supply Modules is indicated via two
multi-color LEDs.

Control Supply Module in booksize format

The Control Supply Module in booksize format provides a 24 V
to 28.8 V DC power supply that can be set using an integrated
poteniomenter via the line or DC link. The Control Supply Module
can either be operated individually or in a parallel connection
with a maximum of 10 devices. A DIP switch on the top of the
module is used to change over in the de-energized state (details
of connection for parallel operation are given in the manual for
booksize modules).

Using the Control Supply Module, it is possible for example to
make specific emergency retraction movements in the event of
a power failure, provided that the DC link voltage is available.

. Integration

DCP ‘ DCP
DCN . T DCN
’ 1 f
| Control Supply |- |
‘Module - |

24 SZ |
L1 - N |
L2 B ~ ‘
L3 = ‘
| |

:/l:i i::/l 24 V DC busbars

L

G_D211_EN_00039

Connection example of Control Supply Module

3/194 Siemens PM 21 - 2013



© Siemens AG 2013

SINAMICS S120 drive system
DC link components

Control Supply Module in booksize format

. Technical specifications

DC link voltage
510... 720 V DC

Line voltage
380...480V 3 AC

Rated input current

Control Supply Module
in booksize format
(Internal air cooling)

6SL3100-1DE22-0AA1

. Selection and ordering data

Description

Control Supply Module
in booksize format

Order No.
6SL3100-1DE22-0AA1

Accessories

* At 400 V3 AC <2A
* At 600 V DC 11A
DC link voltage range 300 ...882V DC

(operation in 300 ... 430 V DC
range is permitted temporarily
for < 1 min)

Radio interference suppression
(standard)

Category C2 to EN 61800-3

Rated output voltage

24V ..28.8V DC
(adjustable via potentiometer)

Rated output current

20A

Current carrying capacity
e 24V DC busbars
¢ DC link busbars

20 A
100 A

Line connection
L1, L2, L3 (X1)

e Conductor cross-section

Screw-type terminals

0.2 ... 4.0 mm?

PE connection

M5 screw

Dimensions
* Width
® Height

* Depth, with spacer
(included in scope of supply)

50 mm (1.97 in)
380 mm (15.0in)
270 mm (10.6 in)

Weight, approx.

4.8 kg (11 1b)

Approvals, according to

cULus

Warning labels in 30 languages

This set of foreign language warning
labels can be placed on top of the
standard German or English signs.
A set of labels is supplied with the units.
One sign in each of the following
languages is provided in each set:
BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,
SK, TR

6SL3166-3AB00-0AA0
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DC link rectifier adapter and

DC link adapter for booksize format

. Overview

DC link rectifier adapter If a multi-tier Motor Module configuration is used, a DC link
adapter can be provided for linking the DC links of two drive
line-ups. The DC link adapter is mounted sideways on the DC
link busbars of the Motor Module. It can be mounted on the right
or left side of the Motor Module. The identification of the poles
(DCN and DCP) on the DC link adapter chnages in accordance
with the mounting position. The DC link cables are routed from
behind. The DC link adapter (multi-tier) cannot be used in
combination with the reinforced DC link rails for the Motor
Modules £ 100 mm (3.94 in) in width. DC link adapters are
supplied in sets of 2 units.

. Technical specifications

DC link rectifier DC link
adapter adapter
6SL3162- 6SL3162- 6SL3162-
. » o 2BD00-0AA0  2BMO00-0AAO0  2BMO1-0AAO0
DC link rectifier adapter for unit widths of -
50 mm ... 100 mm (1.97 in ... 3.94 in) Connection Screw-type Screw-type Screw-type
terminals terminals terminals
e Conductor 05...10 35...95 35...95
Cross-
section
Current 43 240 240
carrying
capacity
Weight, 0.06 (0.13) 0.48 (1.06) 0.76 (1.68)
approx.
Approvals, cURus cURus cURus

according to

Suitable for Booksize and Booksize and Booksize and
Line Modules booksize booksize booksize
and Motor compact compact compact
Modules

DC link rectifier adapter for unit widths of . .

150 mm ... 300 mm (5.90 in ... 11.8 in) W selection and ordering data
Description Order No.

If the internal DC link busbars of the Motor Modules are not used,
the DC link voltage must be supplied externally through a

DC link rectifier adapter, e.g. when devices of booksize format
are coupled with devices of chassis format over an external
DC busbar. The DC link rectifier adapter is mounted on the

DC link busbars of the Motor Module. The DC link cables are
routed from above.

DC link adapter

DC link rectifier adapter

For direct infeed of DC link voltage

For Line Modules and Motor Modules

in booksize and booksize compact

format

¢ 50 mm (1.97 in), 75 mm (2.95 in)
and 100 mm (3.94 in) wide

® 150 mm (5.90 in), 200 mm (7.87 in)
and 300 mm (11.8 in) wide

6SL3162-2BD00-0AA0

6SL3162-2BM00-0AA0

DC link adapter set 6SL3162-2BM01-0AA0

(2 units)
For multi-tier configuration
For all Line Modules and Motor Modules

in booksize and booksize compact
format

DC link adapter (multi-tier) for all unit widths
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Voltage Clamping Module in booksize format

. Overview

el °

(e

Voltage Clamping Module in booksize format

Oscillations to ground potential can occur in drive line-ups
with total cable lengths (sum of all motor and DC link cables) of
> 350 m (1148 ft) (shielded) or 560 m (1837 ft) (unshielded).
The Voltage Clamping Module damps these oscillations,
thereby allowing a total cable length of 630/850 m (2067/2789 ft)
(shielded/unshielded) to be used in booksize format drive line-
ups in combination with a Smart Line Module with application of
derating, see derating characteristics for Smart Line Modules, or
1000/1500 m (3281/4921 ft) (shielded/unshielded) in combina-
tion with a Basic Line Module.

With total cable lengths of > 350 m (1148 ft), the limit values of
Category C2 defined in EN 61800-3 can be exceeded.

VCM Voltage Clamping Modules may be operated only in
networks with grounded neutral (TN system).

Where possible, the Voltage Clamping Module should be
mounted next to the Line Module and connected to the voltage-
source DC link via the integrated DC busbar.

. Design

The Voltage Clamping Module features the following connec-
tions and interfaces as standard:

e 2 DC link connections via integrated DC link busbars

e 1 connection for functional ground

e 2 PE (protective earth) connections

The scope of supply of the Voltage Clamping Modules includes:

e Jumper for connecting the 24 V DC busbar to the adjacent
Motor Module

e 1 set of warning signs in 30 languages

. Technical specifications

DC link voltage
510... 720 V DC

Current carrying capacity

Voltage Clamping Module
in booksize format
(Internal air cooling)

6SL3100-1VEO0-0AAD

e 24V DC busbars 20 A
¢ DC link busbars 100 A
PE connection M5 screw

Grounding Screw terminal

e Conductor cross-section 4 ...16 mm?
Power loss, approx. 50 W
Dimensions

o Width 50 mm (1.97 in)
® Height 380 mm (15.0 in)

® Depth, with spacer
(included in scope of supply)

270 mm (10.6 in)

Voltage Clamping Module
in booksize format

Weight, approx. 3.1kg (7 Ib)
Approvals, according to cULus

. Selection and ordering data
Description Order No.

6SL3100-1VE00-0AAQ

Accessories for re-ordering

Warning labels in 30 languages

6SL3166-3AB00-0AA0

This set of foreign language warning
labels can be placed on top of the
standard German or English signs.

A set of labels is supplied with the units.

One sign in each of the following

languages is provided in each set:

BG, CN, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IS, IT, JP, KR, LT, LV,
MT, NL, NO, PL, PT, RO, RU, SE, SI,

SK, TR
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Load-side power components

. Overview
Motor reactors reduce the voltage loading on the motor wind-
| ings. At the same time, the capacitive charge/discharge cur-
6 +_f}-1"ﬂ A rents that place an additional load on the power unit when long
b motor cables are used are reduced. The maximum permissible
L
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Motor reactors for blocksize format

output frequency when a motor reactor is used is 150 Hz.

The motor reactors are designed for a pulse frequency of 4 kHz.
Higher pulse frequencies are not permissible.

The motor reactor must be installed as close as possible to the
Power Module.

. Technical specifications

DC link voltage 510 ... 720 V DC

or line voltage 380 ... 480 V 3 AC

Motor reactor (for a 4 kHz pulse frequency)

6SE6400-3TC00-4AD2

6SL3202-0AE21-0CA0

6SL3202-0AJ23-2CA0

Rated current A 4.5 10 32

Rated inductance mH 2 1.24 0.33

Power loss kW 0.005 0.02 0.06

Connection to the Cable 4 x AWG16 (1.5 mm?) Cable 4 x AWG14 (1.5 mm?) Cable 4 x 6 mm?
Power Module

¢ Length, approx. m (ft) 0.3 (0.98) 0.4 (1.31) 0.35(1.15)

Motor connection Screw-type terminals Screw-type terminals Screw-type terminals
® Conductor cross-section mm? 6 6 6

PE connection M5 screw stud M5 screw stud M5 screw stud

Max. cable length between

motor reactor and motor

¢ Shielded m (ft) 100 (328) 100 (328) 100 (328)

e Unshielded m (ft) 150 (492) 150 (492) 150 (492)

Degree of protection ') IP20 P20 IP20

Dimensions

« Width mm (in) 75.5 (2.97) 153 (6.02) 189 (7.44)

® Height mm (in) 201 (7.91) 285 (11.2) 351 (13.8)

¢ Depth mm (in) 110 (4.33) 70 (2.76) 80 (3.15)

Weight, approx. kg (Ib) 2(4) 4.5 (10) 9 (20)

Approvals, according to cURus cURus cURus

Suitable for Type 6SL3210-1SE11-3UA0 (1.3 A 6SL3210-1SE16-0 . A0 (5.9 A) 6SL3210-1SE21-8 . A0 (18 A)
i':lok\;\llgtr:lgioz%uflsrmat (chrt?ednt) 6SL3210-1SE11-7UA0 (1.7 A)  6SL3210-1SE17-7 . A0 (7.7 A)  6SL3210-1SE22-5 . AQ (25 A)

e Frame size

6SL3210-1SE13-1UAO (3.1 A
6SL3210-1SE14-1UAO (4.1 A

FSA

(1.3A)
(1.7A)
6SL3210-1SE12-2UA0 (2.2 A)
B1A)
(41A)

) With correctly connected connection cable to the Power Module.

6SL3210-1SE21-0 . A0 (10 A)

FSB

6SL3210-1SE23-2 . AO (32 A)

FSC
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SINAMICS S120 drive system

Load-side

power components

Motor reactors for blocksize format

. Technical specifications  (continued)

DC link voltage 510 ... 720 V DC
or line voltage 380 ... 480 V 3 AC

Motor reactor (for a 4 kHz pulse frequency)

6SE6400- 6SE6400- 6SE6400- 6SE6400- 6SE6400-
3TC05-4DD0 3TC03-8DD0 3TC05-4DD0 3TC08-0EDO 3TC07-5EDO
Rated current A 68 45 68 104 90
Rated inductance mH 0.232 0.82 0.232 0.111 0.3
Power loss kW 0.2 0.2 0.2 0.17 0.27
Connection to the Flat connector Flat connector Flat connector Flat connector Flat connector
Power Module for M6 screw for M6 screw for M6 screw for M6 screw for M6 screw
Motor connection Flat connector Flat connector Flat connector Flat connector Flat connector
for M6 screw for M6 screw for M6 screw for M6 screw for M6 screw
PE connection M6 screw M6 screw M6 screw M6 screw M6 screw
Max. cable length between
motor reactor and motor
e Shielded m (ft) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656)
e Unshielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
Degree of protection IPOO IPOO IPOO IPOO IPOO
Dimensions
o Width mm (in) 225 225 225 225 270
e Height mm (in) 210 210 210 210 248
® Depth mm (in) 140 140 140 140 189
Weight, approx. kg (Ib) 11.5(25) 19 (42) 11.5 (25) 12 (26.5) 27 (60)
Approvals, according to cURus cURus cURus cURus cURus
Suitable for Power Module Type 6SL.3210- 6SL.3210- 6SL.3210- 6SL.3210- 6SL.3210-
in blocksize format E:rSrt:eec:] . 1SE23-8 . A0 (38 A) 1SE24-5. AO (45 A) 1SE26-0. A0 (60 A) 1SE27-5. A0 (75 A) 1SE31-0. A0 (90 A)

® Frame size

DC link voltage 510 ... 720 V DC
or line voltage 380 ... 480 V 3 AC

FSD

FSD

FSD

Motor reactor (for a 4 kHz pulse frequency)

FSE

FSE

6SE6400-3TC14-5FDO

6SE6400-3TC15-4FDO

6SE6400-3TC14-5FDO

Rated current A 178 178 178

Rated inductance mH 0.2 0.033 0.2

Power loss kW 0.47 0.25 0.47

Connection to the Flat connector Flat connector Flat connector

Power Module for M8 screw for M8 screw for M8 screw

Motor connection Flat connector Flat connector Flat connector
for M8 screw for M8 screw for M8 screw

PE connection M8 screw M8 screw M8 screw

Max. cable length between

motor reactor and motor

¢ Shielded m (ft) 200 (656) 200 (656) 200 (656)

¢ Unshielded m (ft) 300 (984) 300 (984) 300 (984)

Degree of protection IPOO IPOO IPOO

Dimensions

* Width mm (in) 357 (14.0) 270 (10.6) 357 (14.0)

® Height mm (in) 321(12.6) 248 (9.76) 321(12.6)

® Depth mm (in) 221 (8.70) 189 (7.44) 221 (8.70)

Weight, approx. kg (Ib) 57 (126) 24 (52.9) 57 (126)

Approvals, according to cURus cURus cURus

Suitable for Type 6SL3210-1SE31-1. A0 (110 A)  6SL3210-1SE31-5. A0 (145 A)  6SL3210-1SE31-8 . A0 (178 A)

Power Module (rated

in blocksize format current)

® Frame size

FSF

FSF

FSF
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SINAMICS S120 drive system
Load-side power components

Motor reactors for blocksize format

. Selection and ordering data

Rated output current of the Type rating of the Suitable for Power Module in blocksize format Motor reactor

Power Module Power Module
A kW (HP) Type Frame size Order No.

Line voltage 380 ... 480 V 3 AC

1.3 0.37 (0.50) 6SL3210-1SE11-3UAO FSA 6SE6400-3TC00-4AD2
1.7 0.55 (0.75) 6SL3210-1SE11-7UAQ

22 0.75 (1) 6SL3210-1SE12-2UAQ

3.1 1.1(1.5) 6SL3210-1SE13-1UAQ

4.1 1.5(2) 6SL3210-1SE14-1UAQ

5.9 2.2(3) 6SL.3210-1SE16-0... FSB 6SL3202-0AE21-0CAO
7.7 3(5) 6SL3210-1SE17-7...

10 4 (5) 6SL3210-1SE21-0...

18 7.5(10) 6SL3210-1SE21-8... FSC 6SL3202-0AJ23-2CA0
25 11(15) 6SL.3210-1SE22-5...

32 15 (20) 6SL3210-1SE23-2...

38 18.5 (25) 6SL3210-1SE23-8... FCD 6SE6400-3TC05-4DD0
45 22 (30) 6SL.3210-1SE24-5... 6SE6400-3TC03-8DD0O
60 30 (40) 6SL3210-1SE26-0... 6SE6400-3TC05-4DD0O
75 37 (50) 6SL3210-1SE27-5... FSE 6SE6400-3TC08-0EDO
90 45 (60) 6SL3210-1SE31-0... 6SE6400-3TC07-5EDO
110 55 (75) 6SL3210-1SE31-1... FSF 6SE6400-3TC14-5FDO
145 75 (100) 6SL3210-1SE31-5... 6SE6400-3TC15-4FDO
178 90 (125) 6SL3210-1SE31-8... 6SE6400-3TC14-5FDO
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SINAMICS S120 drive system

Load-side power components

Motor reactors for booksize format

. Overview

Motor reactors reduce the voltage loading on the motor

. Selection and ordering data

Rated output

current of

3 Aand
2x3A

Motor Module

Suitable for
Motor Module
in booksize format

6SL3120-1TE13-0AA3
6SL3121-1TE13-0AA3
6SL3120-2TE13-0AA3
6SL3121-2TE13-0AA3
6SL3126-2TE13-0AA3

Motor reactor

Order No.
6SE7021-0ES87-1FEO

5Aand
2x5A

6SL3120-1TE15-0AA3
6SL3121-1TE15-0AA3
6SL3120-2TE15-0AA3
6SL3121-2TE15-0AA3
6SL3126-2TE15-0AA3

6SE7021-0ES87-1FEQ

9 Aand
2x9A

6SL3120-1TE21-0AA3
6SL3121-1TE21-0AA3
6SL.3120-2TE21-0AA3
6SL3121-2TE21-0AA3
6SL3126-2TE21-0AA3

6SL3000-2BE21-0AAQ

18 Aand
2x 18 A

windings. At the same time, the capacitive charge/discharge
currents that place an additional load on the power unit when

long motor cables are used are reduced. The maximum

permissible output frequency when a motor reactor is used

is 120 Hz.

6SL3120-1TE21-8AA3
6SL3121-1TE21-8AA3
6SL.3120-2TE21-8AA3
6SL3121-2TE21-8AA3
6SL3126-2TE21-8AA3

6SE7022-6ES87-1FEQ

30A

The motor reactors are designed for a pulse frequency of 4 kHz.

Higher pulse frequencies are not permissible.

6SL3120-1TE23-0AA3
6SL3121-1TE23-0AA3
6SL3126-1TE23-0AA3

6SE7024-7ES87-1FEQ

45 A

The motor reactor must be installed as close as possible to the

Motor Module.

6SL3120-1TE24-5AA3
6SL3121-1TE24-5AA3
6SL3126-1TE24-5AA3

6SE7027-2ES87-1FEO0

60 A

6SL.3120-1TE26-0AA3
6SL3121-1TE26-0AA3
6SL3126-1TE26-0AA3

6SL3000-2BE26-0AA0

85 A

6SL3120-1TE28-5AA3
6SL3121-1TE28-5AA3
6SL3126-1TE28-5AA3

6SE7031-5ES87-1FEOQ

132 A

6SL3120-1TE31-3AA3
6SL3121-1TE31-3AA3
6SL3126-1TE31-3AA3

6SE7031-8ES87-1FEO0

200 A

6SL3120-1TE32-0AA4
6SL3121-1TE32-0AA4
6SL3126-1TE32-0AA4

6SE7032-6ES87-1FEQ
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SINAMICS S120 drive system

Load-side

power components

Motor reactors for booksize format

. Technical specifications

DC link voltage 510 ... 720 V DC

Motor reactor (for a 4 kHz pulse frequency)

or line voltage 380 ... 480 V 3 AC 6SE7021-0ES87-1FEOQ 6SL.3000- 6SE7022- 6SE7024-
2BE21-0AA0  6ES87-1FEO0 7ES87-1FEOQ
Rated current A 9.2 9 28] 42
Rated inductance uH 1243 1000 882 180
Power loss kW 0.08 0.07 0.11 0.19
Connection Screw-type terminals 4 mm? Screw-type Screw-type terminals 10 mm?  Flat connector
Motor Module/Motor terminals for M8 screw
4 mm?
PE connection M6 screw stud M6 screw stud M6 screw stud M6 screw
Max. cable length
between motor reactor
and motor
(number of reactors in (1) (1) (1) (2) (1) (2)
series)
¢ Shielded m (ft) 100 (328) 135 (443) 160 (525) 320 (1050) 190 (623) 375 (1230)
e Unshielded (ft) 150 (492) 200 (656) 240 (787) 480 (1575) 280 (919) 560 (1837)
Degree of protection IPOO IPOO IPOO IPOO
Dimensions
o Width mm (in) 178 (7.01) 178 (7.01) 219 (8.62) 197 (7.76)
® Height mm (in) 97 (3.82) 159 (6.26) 180 (7.09) 220 (8.66)
¢ Depth mm (in) 88 (3.46) 111 (4.37) 132 (5.20) 121 (4.76)
Weight, approx. kg (Ib) 6(13) 5(11) 9.5 (21) 20 (44)
Approvals, according to cURus cURus cURus cURus
Suitable for Type 6SL3120- 6SL3120- 6SL3120- 6SL3120- 6SL3120-
Motor Module 1TE13-0AA3  1TE15-0AA3  1TE21-0AA3  1TE21-8AA3 1TE23-0AA3
in booksize format 6SL3121- 6SL3121- 6SL3121- 6SL3121- 6SL3121-
1TE13-0AA3  1TE15-0AA3  1TE21-0AA3  1TE21-8AA3 1TE23-0AA3
6SL3120- 6SL3120- 6SL3120- 6SL3120-
2TE13-0AA3  2TE15-0AA3  2TE21-0AA3  2TE21-8AA3
6SL3121- 6SL3121- 6SL3121- 6SL3121-
2TE13-0AA3  2TE15-0AA3  2TE21-0AA3  2TE21-8AA3
e Rated current of the A 3 B 9 18 30
Motor Module
DC link voltage 510 ... 720 V DC  Motor reactor (for a 4 kHz pulse frequency)
or line voltage 380 ... 480 V3 AC 6SE7027- 6SL.3000- 6SE7031- 6SE7031- 6SE7032-
2ES87-1FEOQ 2BE26-0AA0 5ES87-1FEO 8ES87-1FEO0 B6ES87-1FEO
Rated current A 65 60 131 167 234
Rated inductance uH 59 62 29 23 16
Power loss kW 0.2 0.1 0.22 0.29 0.29
Connection Flat connector Flat connector Flat connector Flat connector Flat connector
Motor Module/Motor for M8 screw for M8 screw for M8 screw for M8 screw for M8 screw
PE connection M6 screw stud M6 screw stud M6 screw M6 screw M6 screw
Max. cable length
between
motor reactor and motor
(number of reactors in 1 (2 (3) 1) (2 (3) 1) (2 (3) [ ) (3) 1 @ (3)
series)
¢ Shielded m (ft) 200 400 600 200 400 600 200 400 600 200 400 600 200 400 600
(656) (1312) (1969) (656) (1312) (1969) (656) (1312) (1969) (656) (1312) (1969) (656) (1312) (1969)
¢ Unshielded m(ft) 300 600 900 300 600 900 300 600 900 300 600 900 300 600 900
(984) (1969) (2953) (984) (1969) (2953) (984) (1969) (2953) (984) (1969) (2953) (984) (1969) (2953)
Degree of protection IPOO IPOO IPOO IPOO IPOO
Dimensions
o Width mm (in) 267 (10.5) 267 (10.5) 219 (8.62) 281 (11.1) 281 (11.1)
* Height mm (in) 221 (8.70) 220 (8.66) 220 (8.66) 250 (9.84) 250 (9.84)
® Depth mm (in) 131 (5.16) 126 (4.96) 145 (5.71) 171 (6.73) 184 (7.24)
Weight, approx. kg (Ib) 11 (24) 10.5 (23) 25 (55) 30 (66) 30 (66)
Approvals, according to cURus cURus cURus cURus cURus
Suitable for Type 6SL3120- 6SL3120- 6SL3120- 6SL3120- 6SL3120-
Motor Module 1TE24-5AA3 1TE26-0AA3 1TE28-5AA3 1TE31-3AA3 1TE32-0AA4
in booksize format 6SL3121- 6SL3121- 6SL3121- 6SL3121- 6SL3121-
1TE24-5AA3 1TE26-0AA3 1TE28-5AA3 1TE31-3AA3 1TE32-0AA4
e Rated current A 45 60 85 132 200

of the Motor Module
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SINAMICS S120 drive system

Load-side

power components

Motor reactors for chassis format

. Overview

Motor reactors reduce the voltage loading on the motor
windings. At the same time, the capacitive charge/discharge

currents that place an additional load on the power unit when
long motor cables are used are reduced. The maximum
permissible output frequency when a motor reactor is used

is 150 Hz.

The motor reactor must be installed as close as possible to the
Motor Module or Power Module. Up to 2 motor reactors can be
connected in series.

. Technical specifications

DC link voltage 510 ... 720 V DC
or line voltage 380 ... 480 V 3 AC

Motor reactor (for pulse frequencies of 2 kHz to 4 kHz)

6SL3000- 6SL3000- 6SL3000- 6SL3000- 6SL3000-
2BE32-1AA0 2BE32-6AA0 2BE33-2AA0 2BE33-8AA0 2BE35-0AA0
Rated current A 210 260 310 380 490
Rated inductance puH 58 40 24 21 19
Power loss kW 0.486 0.5 0.47 0.5 0.5
Line/load connection Flat connector Flat connector Flat connector Flat connector Flat connector
for M10 screw for M10 screw for M10 screw for M10 screw for M12 screw
PE connection M8 screw M8 screw M8 screw M8 screw M8 screw
Max. cable length between
motor reactor and motor
(number of reactors in series) (1) (2) (1) (2) (1) (2) (1) (2) @) 2)
® Shielded m (ft) 300 525 300 525 300 525 300 525 300 525
(984) (1722) (984) (1722)  (984) (1722)  (984) (1722) (984) (1722)
¢ Unshielded m (ft) 450 787 450 787 450 787 450 787 450 787
(1476)  (2582) (1476)  (2582)  (1476) (2582)  (1476) (2582) (1476)  (2582)
Degree of protection IPOO IPOO IPOO IPOO IPOO
Dimensions
* Width mm (in) 300 (11.8) 300 (11.8) 300 (11.8) 300 (11.8) 300 (11.8)
® Height mm (in) 285 (11.2) 315 (12.4) 285 (11.2) 285 (11.2) 365 (14.4)
® Depth mm (in) 257 (10.1) 277 (10.9) 257 (10.1) 277 (10.9) 277 (10.9)
Weight, approx. kg (Ib) 66 (145) 66 (145) 66 (145) 73 (161) 100
(220)
Approvals, according to cURus cURus cURus cURus cURus
Suitable for Type 6SL3320- 6SL3320- 6SL.3320- 6SL.3320- 6SL3320-
Single Motor Module 1TE32-1AA3 1TE32-6AA3 1TE33-1AA3 1TE33-8AA3 1TE35-0AA3
chassis format
Suitable for Type 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310-
Power Module 1TE32-1AA3 1TE32-6AA3 1TE33-1AA3 1TE33-8AA3 1TE35-0AA3
in chassis format
e Rated current A 210 260 310 380 490
of Motor Module
or Power Module
¢ Type rating kW (HP) 110 (150) 132 (200) 160 (250) 200 (300) 250 (400)

of Motor Module
or Power Module
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SINAMICS S120 drive system
LLoad-side power components

Motor reactors for chassis format

. Technical specifications  (continued)

DC link voltage 510 ... 720 V DC Motor reactor (for pulse frequencies of 1.25 kHz to 2.5 kHz)

or line voltage 380 ... 480 V 3 AC 6SL.3000- 6SL.3000-2AE38-4AA0 6SL.3000- 6SL.3000-2AE41-4AA0
2AE36-1AA0 2AE41-0AA0

Rated current A 605 840 840 985 1405 1405

Rated inductance uH 18 13 13 10 5.1 5.1

Power loss kW 0.9 0.84 0.943 1.062 0.9 1.054

Line/load connection Flat connector  Flat connector  Flat connector ~ Flat connector ~ Flat connector  Flat connector
for M12 screw  for M12 screw  for M12 screw  for M12 screw  for M12 screw  for M12 screw

(2%) (2%)

PE connection M10 screw M10 screw M10 screw M10 screw M10 screw M10 screw

Max. cable length between

motor reactor and motor

(number of reactors in series) (1) (2) (1) (2) (1) (2) (1) (2) (1) 2) (1) (2)

® Shielded m (ft) 300 525 300 525 300 525 300 525 300 525 300 525
(984) (1722) (984) (1722) (984) (1722) (984) (1722) (984) (1722) (984) (1722)

¢ Unshielded m (ft) 450 787 450 787 450 787 450 787 450 787 450 787
(1476) (2582) (1476) (2582) (1476) (2582) (1476) (2582) (1476) (2582) (1476) (2582)

Degree of protection IPOO IPOO IPOO IPOO IPOO IPOO

Dimensions

o Width mm (in) 410 (16.1) 410 (16.1) 410 (16.1) 410 (16.1) 460 (18.1) 460 (18.1)

® Height mm (in) 392 (15.4) 392 (15.4) 392 (15.4) 392 (15.4) 392 (15.4) 392 (15.4)

e Depth mm (in) 292 (11.5) 292 (11.5) 292 (11.5) 302 (11.9) 326 (12.8) 326 (12.8)

Weight, approx. kg (Ib) 130 (287) 140 (309) 140 (309) 146 (322) 179 (395) 179 (395)

Approvals, according to cURus cURus cURus cURus cURus cURus

Suitable for Type 6SL.3320- 6SL.3320- 6SL.3320- 6SL.3320- 6SL.3320- 6SL.3320-

Single Motor Module 1TE36-1AA3 1TE37-5AA3 1TE38-4AA3 1TE41-0AA3 1TE41-2AA3 1TE41-4AA3

in chassis format

® Rated current A 605 745 840 985 1260 1405

of the Motor Module
¢ Type of rating kW (HP) 315 (500) 400 (600) 450 (700) 560 (800) 710 (1000) 800 (1150)
of the Motor Module
DC link voltage 675 ... 1035 V DC Motor reactor (for pulse frequencies of 1.25 kHz to 2.5 kHz)
or line voltage 500 ... 690 V 3 AC 6SL.3000-2AH31-0AAQ 6SL3000-2AH31-5AA0 6SL.3000- 6SL.3000-
2AH31-8AA0 2AH32-4AA0

Rated current A 100 100 150 150 175 215

Rated inductance uH 160 160 110 110 80 58]

Power loss kW 0.257 0.3 0.318 0.335 0.4 0.425

Line/load connection Flat connector ~ Flat connector  Flat connector ~ Flat connector ~ Flat connector  Flat connector

for M10 screw  for M10 screw  for M10 screw  for M10 screw  for M10 screw  for M10 screw

PE connection M6 screw M6 screw M6 screw M6 screw M6 screw M6 screw

Max. cable length between
motor reactor and motor

(number of reactors in series) (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) (1) (2)

® Shielded m (ft) 300 525 300 525 300 525 300 525 300 525 300 525
(984) (1722) (984) (1722) (984) (1722) (984) (1722) (984) (1722) (984) (1722)

¢ Unshielded m (ft) 450 787 450 787 450 787 450 787 450 787 450 787
(1476) (2582) (1476) (2582) (1476) (2582) (1476) (2582) (1476) (2582) (1476) (2582)

Degree of protection IPOO IPOO IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 270 (10.6) 270 (10.6) 270 (10.6) 270 (10.6) 300 (11.8) 300 (11.8)

® Height mm (in) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76) 285 (11.2) 285 (11.2)

® Depth mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87) 212 (8.35) 212 (8.35)

Weight, approx. kg (Ib) 25 (55) 25 (55) 25.8 (57) 25.8 (57) 34 (75) 34 (75)

Approvals, according to - - - - - -

Suitable for Type 6SL3320- 6SL3320- 6SL3320- 6SL3320- 6SL.3320- 6SL3320-

Single Motor Module 1TG28-5AA3 1TG31-0AA3 1TG31-2AA3 1TG31-5AA3 1TG31-8AA3 1TG32-2AA3

in chassis format

e Rated current A 85 100 120 150 175 215

of the Motor Module
* Type of rating kW 75 90 110 132 160 200

of the Motor Module
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SINAMICS S120 drive system

Load-side

power components

Motor reactors for chassis format

. Technical specifications  (continued)

DC link voltage 675 ... 1035 V DC Motor reactor (for pulse frequencies of 1.25 kHz to 2.5 kHz)
or line voltage 500 ... 690 V 3 AC 6SL.3000- 6SL3000- 6SL3000- 6SL.3000- 6SL.3000-
2AH32-6AA0 2AH33-6AA0 2AH34-5AA0 2AH34-7AA0 2AH35-8AA0
Rated current A 260 330 410 465 575
Rated inductance uH 40 24 21 19 19
Power loss kW 0.44 0.45 0.545 0.72 0.8
Line/load connection Flat connector for ~ Flat connector for  Flat connector for ~ Flat connector for ~ Flat connector for
M10 screw M10 screw M12 screw M12 screw M12 screw
PE connection M6 screw M6 screw M8 screw M8 screw M8 screw
Max. cable length between
motor reactor and motor
(number of reactors in series) (1) 2) (1) (2) (1) (2) @) 2) (1) 2)
¢ Shielded m (ft) 300 525 300 525 300 525 300 525 300 525
(984) (1722) (984) (1722)  (984) (1722) (984) (1722) (984) (1722)
¢ Unshielded m (ft) 450 787 450 787 450 787 450 787 450 787
(1476)  (2582) (1476) (2582)  (1476) (2582) (1476)  (2582) (1476) (2582)
Degree of protection IPOO IPOO IPOO IPOO IPOO
Dimensions
o Width mm (in) 300 (11.8) 300 (11.8) 350 (13.8) 410 (16.1) 410 (16.1)
* Height mm (in) 285 (11.2) 285 (11.2) 330 (13.0) 392 (15.4) 392 (15.4)
¢ Depth mm (in) 212 (8.35) 212 (8.35) 215 (8.46) 292 (11.5) 292 (11.5)
Weight, approx. kg (Ib) 40 (88) 46 (101) 68 (150) 80 (176) 80 (176)
Approvals, according to - - - - -
Suitable for Type 6SL3320- 6SL.3320- 6SL.3320- 6SL3320- 6SL3320-
Single Motor Module 1TG32-6AA3 1TG33-3AA3 1TG34-1AA3 1TG34-7AA3 1TG35-8AA3
in chassis format
e Rated current A 260 330 410 465 575
of the Motor Module
* Type of rating kW 250 S5 400 450 560
of the Motor Module
DC link voltage 675 ... 1035 V DC Motor reactor (for pulse frequencies of 1.25 kHz to 2.5 kHz)
or line voltage 500 ... 690 V 3 AC 6SL3000-2AH38-1AAQ 6SL3000-2AH41-0AA0  6SL3000-2AH41-1AA0  6SL3000-2AH41-3AA0
Rated current A 810 810 910 1025 1270
Rated inductance uH 18 18 13 10 51
Power loss kW 0.96 1.0 0.97 1.05 0.95
Line/load connection Flat connec-  Flat connec-  Flat connector for Flat connector for Flat connector for
tor for tor for M12 screw M12 screw M12 screw
M12 screw M12 screw
PE connection M8 screw M8 screw M8 screw M8 screw M8 screw
Max. cable length between
motor reactor and motor
(number of reactors in series) (1) 2) (1) 2) (1) 2) (1) (2) @) (2)
® Shielded m (ft) 300 525 300 525 300(984) 525(1722) 300 (984) 525 (1722) 300 (984) 525 (1722)
(984) (1722) (984) (1722)
¢ Unshielded m (ft) 450 787 450 787 450 (1476) 787 (2582) 450 (1476) 787 (2582) 450 (1476) 787 (2582)
(1476) (2582) (1476) (2582)
Degree of protection IPOO IPOO IPOO IPOO IPOO
Dimensions
o Width mm (in) 410 (16.1) 410 (16.1) 410 (16.1) 410 (16.1) 460 (18.1)
® Height mm (in) 392 (15.4) 392 (15.4) 392 (15.4) 392 (15.4) 392 (15.4)
® Depth mm (in) 279 (11.0) 279 (11.0) 279 (11.0) 317 (12.5) 296 (11.6)
Weight, approx. kg (Ib) 146 (322) 146 (322) 150 (331) 163 (359) 153 (337)
Approvals, according to - - - - -
Suitable for Type 6SL.3320- 6SL.3320- 6SL.3320- 6SL.3320- 6SL.3320-
Single Motor Module 1TG37-4AA3 1TG38-1AA3 1TG38-8AA3 1TG41-0AA3 1TG41-3AA3
in chassis format
e Rated current A 735 810 910 1025 1270
of the Motor Module
¢ Type of rating kW 710 800 900 1000 1200

of the Motor Module
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Motor reactors for chassis format

. Selection and ordering data

Rated current
of the Single Motor M
or Power Module

Type rating
odule
or Power Module

of the Single Motor Module

Suitable for

Single Motor Module
or Power Module

in chassis format

Motor reactor

A kW (HP) Type Order No.

DC link voltage 510 ... 720 V DC (line voltage 380 ... 480 V 3 AC)

210 110 (150) 6SL33 . 0-1TE32-1AA3 6SL3000-2BE32-1AA0 *)
260 132 (200) 6SL33 . 0-1TE32-6AA3 6SL3000-2BE32-6AA0 *)
310 160 (250) 6SL33 . 0-1TE33-1AA3 6SL3000-2BE33-2AA0 *)
380 200 (300) 6SL33 . 0-1TE33-8AA3 6SL3000-2BE33-8AA0 *)
490 250 (400) 6SL33 . 0-1TE35-0AA3 6SL3000-2BE35-0AA0 *)
605 315 (500) 6SL3320-1TE36-1AA3 6SL3000-2AE36-1AAO0 *)
745 400 (600) 6SL3320-1TE37-5AA3 6SL3000-2AE38-4AA0 *)
840 450 (700) 6SL3320-1TE38-4AA3

985 560 (800) 6SL3320-1TE41-0AA3 6SL3000-2AE41-0AA0
1260 710 (1000) 6SL3320-1TE41-2AA3 6SL3000-2AE41-4AA0
1405 800 (1150) 6SL3320-1TE41-4AA3

DC link voltage 675 ... 1035 V DC (line voltage 500 ... 690 V 3 AC)

85 75 6SL3320-1TG28-5AA3 6SL3000-2AH31-0AA0
100 90 6SL3320-1TG31-0AA3

120 110 6SL.3320-1TG31-2AA3 6SL3000-2AH31-5AA0
150 132 6SL3320-1TG31-5AA3

175 160 6SL3320-1TG31-8AA3 6SL3000-2AH31-8AA0
215 200 6SL3320-1TG32-2AA3 6SL3000-2AH32-4AA0
260 250 6SL.3320-1TG32-6AA3 6SL3000-2AH32-6AA0
330 315 6SL3320-1TG33-3AA3 6SL3000-2AH33-6AA0
410 400 6SL3320-1TG34-1AA3 6SL3000-2AH34-5AA0
465 450 6SL.3320-1TG34-7AA3 6SL3000-2AH34-7AA0
575 560 6SL3320-1TG35-8AA3 6SL3000-2AH35-8AA0
735 710 6SL3320-1TG37-4AA3 6SL3000-2AH38-1AA0
810 800 6SL3320-1TG38-1AA3

910 900 6SL.3320-1TG38-8AA3 6SL3000-2AH41-0AA0
1025 1000 6SL3320-1TG41-0AA3 6SL3000-2AH41-1AA0
1270 1200 6SL3320-1TG41-3AA3 6SL3000-2AH41-3AA0

*) Also for liquid-cooled Power Modules in chassis format.
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Sine-wave filter for chassis format

. Overview

If a sine-wave filter is connected at the Motor Module output, the
voltage between the motor terminals is virtually sinusoidal. This
reduces the voltage load on the motor windings and prevents
motor noise induced by the pulse frequency.

The pulse frequency of the Motor Modules must be set to 4 kHz
for the sine-wave filters. The max. output frequency with sine-
wave filter is limited to 150 Hz.

With chassis format units, this reduces the maximum possible
output current and the maximum achievable output voltage (see
characteristic curves for Single Motor Modules in chassis format
and chapter System description — Dimensioning).

The voltage drops across the sine-wave filter, a factor which
must also be taken into account in the drive design

(see chapter System description — Dimensioning).

The sine-wave filter must be installed as close as possible to the
Motor Module.

The sine-wave filter may be operated only when the motor is
connected (sine-wave filter is not no-load-proof). Operation in
Servo control mode is not permissible.

. Technical specifications

DC link voltage Sine-wave filter
510... 720 V DC
6SL3000-2CE32-3AA0 6SL.3000- 6SL.3000- 6SL.3000-
2CE32-8AA0 2CE33-3AA0 2CE34-1AAQ
Rated current A 225 225 276 888 408
Power loss kW 0.35/0.6 0.35/0.6 0.4/0.69 0.245/0.53 0.38/0.7
at 50/60 Hz
Line connection Flat connector for  Flat connector for ~ Flat connector for  Flat connector for  Flat connector for
M10 screw M10 screw M10 screw M10 screw M10 screw
Load connection Flat connector for ~ Flat connector for ~ Flat connector for  Flat connector for  Flat connector for
M10 screw M10 screw M10 screw M10 screw M10 screw
Cable length, max.
between sine-wave filter
and motor
 Shielded/unshielded m (ft) 300/450 300/450 300/450 300/450 300/450
(984/1476) (984/1476) (984/1476) (984/1476) (984/1476)
Degree of protection IPOO IPOO IPOO IPOO IPOO
Dimensions
o Width mm (in) 620 (24.4) 620 (24.4) 620 (24.4) 620 (24.4) 620 (24.4)
® Height mm (in) 300 (11.8) 300 (11.8) 300 (11.8) 370 (14.6) 370 (14.6)
® Depth mm (in) 320 (12.6) 320 (12.6) 320 (12.6) 360 (14.2) 360 (14.2)
Weight, approx. kg (Ib) 124 (273) 124 (273) 127 (280) 136 (300) 198 (437)
Approvals, according to cURus cURus cURus cURus cURus
Suitable for Type 6SL.3320- 6SL.3320- 6SL.3320- 6SL.3320- 6SL.3320-
Single Motor Module 1TE32-1AA3 1TE32-6AA3 1TE33-1AA3 1TE33-8AA3 1TE35-0AA3
chassis format
Suitable for Type 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310-
Power Module 1TE32-1AA3 1TE32-6AA3 1TE33-1AA3 1TE33-8AA3 1TE35-0AA3
in chassis format
e Rated current A 170 215 270 330 380
of the Single Motor Module
or Power Module
at a pulse frequency of 4 kHz
* Type rating kW (HP) 90 (120) 110 (150) 132 (200) 160 (250) 200 (400)

of the Single Motor Module
or Power Module

at a pulse frequency of 4 kHz

) Also for liquid-cooled Power Modules in chassis format.
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Sine-wave filter for chassis format

. Selection and ordering data

Rated output current Type rating Suitable for Sine-wave filter
of the Single Motor Module of the Single Motor Module Single Motor Module
or Power Module or Power Module or Power Module
in chassis format
A kW (HP) Type Order No.
DC link voltage 510 ... 720 V DC (line voltage 380 ... 480 V 3 AC)
210 110 (150) 6SL33 . 0-1TE32-1AA3 6SL3000-2CE32-3AA0
260 132 (200) 6SL33 . 0-1TE32-6AA3
310 160 (250) 6SL33 . 0-1TE33-1AA3 6SL3000-2CE32-8AA0
380 200 (300) 6SL33 . 0-1TE33-8AA3 6SL3000-2CE33-3AA0
490 250 (400) 6SL33 . 0-1TE35-0AA3 6SL3000-2CE34-1AA0
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BOP20 Basic Operator Panel

. Overview . Integration

BOP20 Basic Operator Panel

The BOP20 Basic Operator Panel can be snapped onto any
CUS310-2 or CU320-2 Control Unit and may be used to acknowl-
edge faults, set parameters and read diagnostic information
(e.g. alarm and fault messages).

. Design

The BOP20 Basic Operator Panel has a backlit two-line display
area and 6 keys.

The integrated plug connector on the back of the BOP20 Basic
Operator Panel provides the power to the BOP20 Basic Operator
Panel and the communication with the CU310-2 or CU320-2
Control Unit.

CU320-2 Control Unit with attached BOP20 Basic Operator Panel

. Selection and ordering data

Description Order No.
BOP20 Basic Operator Panel 6SL3055-0AA00-4BA0

Siemens PM 21 - 2013 3/209



© Siemens AG 2013

SINAMICS S120 drive system
Supplementary system components

CBC10 Communication Board

. Overview . Design

The CBC10 Communication Board plugs into the option slot on
the CU320-2 Control Unit. The CAN interface on the CBC10 has
2 SUB-D connections for input and output.

. Technical specifications

CBC10 Communication Board
6SL.3055-0AA00-2CA0

Current requirement 0.05A

at 24 vV DC

via CU320-2 Control Unit, max.

Power loss <10W
The CBC10 Communication Board is used to interface the Weight, approx. 0.1kg (0.21b)
CU320-2 Control Unit and therefore the drives to the CAN Approvals, according to cULus

(Controller Area Network) protocol. The board's driver software

fulfills the standards of the following CANopen specification of

the CiA organization (CAN in Automation): W selection and ordering data

e Communication profiles in accordance with DS 301 Description Order No.

¢ Drive profile in accordance with DSP 402 CBC10 Communication Board 6SL3055-0AA00-2CAQ
(in this case Profile Velocity Mode) Accessories

* ﬁDaiéi'deQL%%ﬁﬁth’Q%%% Esaufr{i?s )connector . 9-pin, female 6FC9341-2AE

e Operational status signaling in accordance with DSP 305 SUB-D connector , 9-pin, male 6ECO341-2AF

Note: (8 units)

The CAN address can only be set using the two address
switches on the CU320-2 DP Control Unit.

This address switch is not available on the CU320-2 PN
Control Unit. The address can only be set using parameters.
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CBE20 Communication Board

. Overview . Integration

The CBE20 Communication Board plugs into the option slot on
the CU320-2 Control Unit.

. Technical specifications

The CBE20 Communication Board can be used to connect to a
PROFINET 10 network via a CU320-2 Control Unit.

The SINAMICS S120 then assumes the function of a
PROFINET 10 device and can perform the following functions:

PROFINET 10 device

100 Mbit/s full duplex

Supports real-time classes of PROFINET 10:

- RT (Real-Time)

- IRT (Isochronous Real-Time), minimum send cycle 500 us
Connects to controls as PROFINET 10 devices using
PROFIdrive compliant with Specification V4

Standard TCP/IP communication for engineering processes
using the STARTER commissioning tool

Integrated 4-port switch with four RJ45 sockets based on the
PROFINET ASIC ERTEC400. The optimum topology (line, star,
tree) can therefore be configured without additional external
switches.

CBE20 Communication Board
6SL3055-0AA00-2EBO

Current requirement
at 24V DC

0.16 A

Ambient temperature,
permissible

® Storage and transport
e Operation

-40 ... +70 °C (-104 ... +158 °F)
0...55°C (32 ... 131 °F)

Dimensions

130 mm x 78 mm
(5.121in x 3.07 in)

Weight, approx.

76 g (2.68 0z)

Approvals, according to

cULus

. Selection and ordering data

Description
CBE20 Communication Board

Order No.
6SL3055-0AA00-2EBO

Accessories

Industrial Ethernet FC

® RJ45 Plug 145 (1 unit)

® RJ45 Plug 145 (10 units)
e Stripping tool

e Standard cable GP 2x2
¢ Flexible cable GP 2x2

e Trailing cable GP 2x2

e Trailing cable 2x2

* Marine cable 2x2

6GK1901-1BB30-0AA0
6GK1901-1BB30-0AB0
6GK1901-1GA00
6XV1840-2AH10
6XV1870-2B
6XV1870-2D
6XV1840-3AH10
6XV1840-4AH10

e The media redundancy and shared device functions are
supported.

With SINAMICS firmware V4.5 and higher the CBE20
Communication Board also supports an ODVA EtherNet/IP
protocol stack.

For further information on connectors and cables, please refer to
Catalog IK Pl or the Siemens Industry Mall.
www.siemens.com/industrymall
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CUA31 Control Unit Adapter

. Overview . Technical specifications

CUA31 Control Unit Adapter
6SL.3040-0PA00-0AA

Current requirement 0.15 A for CUA31
at 24 V DC without + max. 0.5 A for PM340
DRIVE-CLIQ supply, max. Power Module
e Conductor cross-section, max. 2.5 mm?

v Power loss <4 W

(._;) PE connection M5 screw

E Dimensions

% o Width 73 mm (2.87 in)

o ® Height 165.8 mm (6.53 in)
® Depth 37.3 mm (1.47 in)
Weight, approx. 0.31 kg (0.7 Ib)
Approvals, according to cULus

. Selection and ordering data

Description Order No.

CUAB31 Control Unit Adapter 6SL3040-0PA00-0AAL
Without DRIVE-CLIQ cable

. ) A jes fe -orderi
The CUA31 Control Unit Adapter converts the PM-IF interface to ceessories for re-oraering

a DRIVE-CLIQ interface. The CUA31 Control Unit Adapter allows ~ SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AA0
Power Modules in blocksize format to operate on a CU320-2 or dust-proof blanking plugs

SIMOTION D Control Unit, e.g. as a single axis next to a multi- (50 units) -~

axis drive. In this case, the CUA31 Control Unit Adapter mustbe ~ For DRIVE-CLIQ port

the last device in the DRIVE-CLIQ link from the viewpoint of the

CU320-2 or SIMOTION D Control Unit.

. Design
The CUA31 Control Unit Adapter features the following connec-
tions and interfaces:
e 1 temperature sensor input (KTY84-130 or PTC)
¢ 3 DRIVE-CLIQ sockets

¢ 1 connection for the electronics power supply via the
24\ DC power supply connector

¢ 1 safe standstill input (enable pulses)

The status of the CUA31 Control Unit Adapter is indicated via
multi-color LEDs.
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CUA31 Control Unit Adapter

. Integration

The CUA31 Control Unit Adapter is snapped onto the Power Adapter needs to communicate when the Power Module is
Module in blocksize format and communicates with a CU320-2 switched off, it must be supplied with 24 V DC from an external
or a SIMOTION D Control Unit by means of a DRIVE-CLIQ link. source.

The CUA31 Control Unit Adapter's power is supplied by the Other DRIVE-CLIQ devices such as Sensor Modules or Terminal
Power Module via the PM-IF interface. If the CUA31 Control Unit Modules can be connected to the CUA31 Control Unit Adapter.

ext. M
24V

X200 X201 X202

| DRIVE-CLIQ socket 0 |
| DRIVE-CLIQ socket 1 |
| DRIVE-CLIQ socket 2 |

I PM-IF interface
‘ to Power Module

CUA31

G_D211_EN_00066a

r
|
|
|
|
|
|
|
|
|
|
L

1) Required for Safety
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CUA32 Control Unit Adapter

. Overview

SIEMENS

The CUAS32 Control Unit Adapter converts the PM-IF interface to
a DRIVE-CLIQ interface. The CUA32 Control Unit Adapter is also
equipped with an integral encoder evaluation device which can
be configured for an HTL/TTL or SSI encoder.

The CUA32 Control Unit Adapter allows Power Modules in block-

size format to operate on a CU320-2 or SIMOTION D Control
Unit, e.g. as a single axis next to a multi-axis drive.

In this case, the CUA32 Control Unit Adapter must be the last
device in the DRIVE-CLIQ link from the viewpoint of the CU320-2
or SIMOTION D Control Unit.

. Technical specifications

CUA32 Control Unit Adapter
6SL.3040-0PA01-0AAD

Current requirement

At 24 V DC without DRIVE-CLIQ supply

and encoder supply, max.
e Conductor cross-section, max.

0.15 A for CUA32
+ max. 0.5 A for PM340
Power Module

2.5 mm?

Encoder evaluation

® [nput impedance
- TTL
- HTL, max.

e Encoder supply

® Encoder frequency, max.

¢ SS| baud rate

¢ Resolution absolute position SSI
e Cable length, max.

¢ Incremental encoder
TTL/HTL

¢ SSl encoder without
incremental signals

570 Q
16 mA

24V DC/0.35 A or
5V DC/0.35 A

300 Hz
100 ... 250 kBaud
30 bit

- TTL encoder 100 m (328 ft) (only bipolar
signals permitted)
- HTL encoder 100 m (328 ft) for
unipolar signals
300 m (984 ft)
for bipolar signals”
- SSl encoder 100 m (328 ft)
Power loss <4W
PE connection M5 screw

. Design

The CUA32 Control Unit Adapter features the following
connections and interfaces:

e 1 temperature sensor input (KTY84-130 or PTC)

3 DRIVE-CLIQ sockets

e 1 connection for the electronics power supply via the
24 V DC power supply connector

1 safe standstill input (enable pulses)
* 1 encoder evaluation
The following encoder signals can be evaluated:

- Incremental encoder TTL/HTL
- SSI encoder without incremental signals

The status of the CUA32 Control Unit Adapter is indicated via
multi-color LEDs.

N Signal cables twisted in pairs and shielded.

Dimensions
* Width

® Height

* Depth

73 mm (2.87 in)
165.8 mm (6.53 in)
37.3 mm (1.47 in)

Weight, approx.

0.31kg (0.7 Ib)

Approvals, according to

cULus available soon

. Selection and ordering data

Description
CUA32 Control Unit Adapter
Without DRIVE-CLIQ cable

Order No.
6SL3040-0PA01-0AA0

Accessories for re-ordering

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ port

6SL3066-4CA00-0AAO
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C

UA32 Control Unit Adapter

. Integration

The CUA32 Control Unit Adapter is snapped onto the Power
Module in blocksize format and communicates with a CU320-2

or a SIMOTION D Control Unit by means of a DRIVE-CLIQ link. source.

The CUA32 Control Unit Adapter's power is supplied by the
Power Module via the PM-IF interface. If the CUA32 Control Unit

Adapter needs to communicate when the Power Module is
switched off, it must be supplied with 24 V DC from an external

Other DRIVE-CLIQ devices such as Sensor Modules or Terminal
Modules can be connected to the CUA32 Control Unit Adapter.

ext. M
24V
X200 X201 X202
+ |M . L1
o ~ N Il
X224 3 3 3 ‘
[5] [5} [5] ‘
o o o
+ ® » @ 7] :
S ¢] ¢] g
+ 5 5| |of |2 |
c w w w |
M = > >
4 4 4 |
o a [a]
M| (5] [=] ‘
‘ X50
|
X210 I PM-IF interface
1 P Modul
S Control Unit Adapter | 1o Power Module
f L) 2 :
— —J——Temp CUA32 ‘
3 e I
O —(4 S i EP +24 V | . “é
T —Q(=——EePM1 L g
1) - TTTs © E
i
1) Required for Safety T T s s s s s T -— -
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DMC20 DRIVE-CLiIQ Hub Module

. Overview . Technical specifications

DMC20 DRIVE-CLIQ Hub Module
6SL3055-0AA00-6AA0

Current requirement 0.15A

at 24 V DC without DRIVE-CLIQ supply,

max.

» Conductor cross-section, max. 2.5 mm?

Degree of protection IP20

Dimensions

* Width 50 mm (1.97 in)
* Height 150 mm (5.90 in)
® Depth 111 mm (4.37 in)
Weight, approx. 0.8 kg (1.8 Ib)
Approvals, according to cULus

. Selection and ordering data

DMC20 DRIVE-CLIQ Hub Module Description OraEr No.
The DMC20 DRIVE-CLIQ Hub Module is used to implement a DMC20 DRIVE-CLIQ Hub Module 6SL3055-0AA00-6AA0
star-shaped distribution of a DRIVE-CLIQ line. Two DMC20 - Ol
DRIVE-CLIQ Hub Modules can be connected in series Without DRIVE-CLIQ cable
(cascaded). Accessories for re-ordering
. SINAMICS/SINUMERIK/SIMOTION 6SL.3066-4CA00-0AAO
i dust-proof blanking plugs
Design (50 units)
The DMC20 DRIVE-CLiQ Hub Module in degree of protection For DRIVE-CLIQ port

IP20 is designed for mounting in control cabinets.

The following are located on the DMC20 DRIVE-CLIQ
Hub Module:
¢ 6 DRIVE-CLIQ sockets for connecting 5 DRIVE-CLiQ nodes
¢ 1 connection for the electronics power supply via the
24 \/ DC power supply connector

The status of the DMC20 DRIVE-CLIQ Hub Module is indicated
via a multi-color LED.
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DMC20 DRIVE-CLiIQ Hub Module

. Integration

Signals from more than one encoder can be collected with the
DRIVE-CLIQ Hub Module and forwarded to the Control Unit
through a single DRIVE-CLIQ cable.

Sensor
[]1 X100 ] X500 Module
[ x101
X102
- ] X500 X501 [ |
[] X103 O DRIVE-CLIQ Sensor
X502 [ ] X500 Module
X
CU320-2 DMC20 50303
D4x5-2 or X504 ]
CX32-2 DME20
Control DRIVE-CLIQ X505[ ] X500 Sensor
Units Hub Module & X5 Module

G_D211_EN_00067b

A DRIVE-CLiIQ Hub Module allows individual DRIVE-CLIQ
devices to be removed without interrupting the data exchange
with the remaining devices in the DRIVE-CLIQ line.

Drive 1 Drive 2 Drive 5
[] X100 ] X200 ] X200 ] X200
. x101 X201 X201 X201
. ] X500 X501 [ | 0 O N
X102
X502 [ Single Single Single
[Jx103 | Motor Motor Motor
X503 [
| Module Module Module
X504 [
CU320-2 DMC20 |
D4x5-2 or X505 [ [] X202 [] X202 [] X202
CX32-2 DME20
Control DRIVE-CLIQ
Units Hub Module
G_D211_EN_00068b I DRIVE-CLIQ
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DME20 DRIVE-CLIQ Hub Module

. Overview . Technical specifications

DME20 DRIVE-CLIQ Hub Module
6SL.3055-0AA00-6ABO

Current requirement, max. 0.15 A

at 24 V DC without DRIVE-CLIQ supply

¢ Conductor cross-section, max. 4%0.75 mm?
Degree of protection P67

Dimensions
* Width 99 mm (3.90 in)
® Height 149 mm (5.87 in)
® Depth 55.7. mm (2.19 in)
(without connector)
Weight, approx. 0.8 kg (1.8 Ib)
Approvals, according to cULus
. Selection and ordering data
DME20 DRIVE-CLiIQ Hub Module
. . ) Description Order No.

The DME20 DRIVE-CLIQ Hub Module is used to implement -

star-shaped distribution of a DRIVE-CLIQ line. Two DME20 DMEZ20 DRIVE-CLIQ Hub Module 6SL3055-0AA00-6ABO

DRIVE-CLIQ Hub Modules can be connected in series Without DRIVE-CLIQ cable;

(cascaded). without electronics power supply cable
and circular connector for 24 V DC

. Design Accessories

The DME20 DRIVE-CLIQ Hub Module in degree of protection 24V DC power supply cable

IP67 is designed for mounting outside control cabinets.

The following are located on the DME20 DRIVE-CLIQ * Shielded connector, 5-pole,
Hub Module: user-assembled
¢ 6 DRIVE-CLIQ sockets for connecting 5 DRIVE-CLiIQ nodes * 4-pole non-shielded connector,

user-assembled,

e 1 connection for the electronics power supply via the Speedcon quick-lock

Ordering and delivery
Phoenix Contact
www.phoenixcontact.com

Type No. 1508365

Type No. 1521601

24V DC circular supéoly connector with conductor cross-
section 4 x 0.75 mm= (pins 1+2 internally bridged; pins 3+4 Accessories for re-ordering

internally bridged) Dust-proof blanking plugs IP67
The scope of supply of the DRIVE-CLIQ module includes: (6 units) .
* 6 blanking plugs for sealing unused DRIVE-CLiQ sockets. For DRIVE-CLIQ port

6SL3066-4CA01-0AA0

. Integration

Refer to DMC20 DRIVE-CLIQ Hub Module.
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. Overview . Technical specifications

TB30 Terminal Board
6SL3055-0AA00-2TAO

Current requirement 0.05A
At 24V DC

via the CU320-2 Control Unit without

taking into account the digital outputs,

max.
¢ Conductor cross-section, max. 2.5 mm?
® Fuse protection, max. 20 A
Digital inputs
in accordance with IEC 61131-2 Type 1
. . L * \olt. -3...+30V
The TB30 Terminal Board supports the addition of digital inputs/ otage *
digital outputs and analog inputs/analog outputs to the *lowlevel o 3...+5V
CU320-2 and SIMOTION D4x5-2 Control Units. gi”n.%‘;’ﬁ;‘ digital input is interpreted
. Design * High level 15...30V
. . e Current consumption 10 mA
The following are located on the TB30 Terminal Board: at 24 V DC, typ'p
¢ Power supply for digital inputs/digital outputs « Delay time of
e 4 digital inputs digital inputs !, approx.
¢ 4 digital outputs -L—>H 50 us
e 2 analog inputs -H->L 100 us
e 2 analog outputs * Conductor cross-section, max. 0.5 mm?
The TB30 Terminal Board plugs into the option slot on a Digital outputs
Control Unit. (sustained short-circuit strength)
¢ \/oltage 24V DC

A shield connection for the signal cable shield is located on the
Control Unit. e | oad current 500 mA
per digital output, max.

¢ Delay time of 150 us
digital outputs ", approx.

e Conductor cross-section, max. 0.5 mm2

Analog inputs
(difference)

* \oltage range -10...+10V
(an open analog input is interpreted
as0V)
e Internal resistance R, 65 kQ
« Resolution 2) 13 bit + sign
® Conductor cross-section, max. 0.5 mm?

Analog outputs
(sustained short-circuit strength)

® \/oltage range -10...+10V
® Max. load current -3...+3mA
® Resolution 11 bit + sign
® Settling time, approx. 200 us

e Conductor cross-section, max. 0.5 mm?
Power loss <3W
Weight, approx. 0.1 kg (0.2 Ib)
Approvals, according to cULus

. Selection and ordering data

Description Order No.
TB30 Terminal Board 6SL3055-0AA00-2TAO

" The specified delay times refer to the hardware. The actual reaction time
depends on the time slice in which the digital input is processed.

2 If the analog input is to be operated in the signal processing sense with
continuously variable input voltage, the sampling frequency f, = 1/time siice
must be at least twice the value of the highest signal frequency f,a¢
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. Integration
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Connection example of a TB30 Terminal Board
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. Overview . Technical specifications

TM15 Terminal Module
6SL3055-0AA00-3FA0

Current requirement 0.15A
at 24 V DC without load, max.
e Conductor cross-section, max. 2.5 mm?
® Fuse protection, max. 20 A
Number of DRIVE-CLIQ sockets 2
l{e]
 Digital inputs/outputs Can be parameterized
channel-by-channel as
Dl or DO
¢ Number of digital inputs/outputs 24
* [solation Yes, in groups of 8
e Cables and connections Plug-in screw-type terminals
e Conductor cross-section, max. 1.5 mm?
The number of available digital inputs and outputs within adrive ~ Digital inputs
system can be expanded with the TM15 Terminal Module. « Voltage 3,430V
- * Low level -3...4+5V
. Design (an open digital input is interpreted
as "low"
The following are located on the TM15 Terminal Module: ] )
" : L . . ¢ High level 15...30V
e 24 bidirectional digital inputs/outputs (isolation in 3 groups )
with 8 channels each) e Current consumption at 24 V DC 5. 11mA
e 24 green status LEDs for indicating the logical signal status of * Delay times "
the relevant terminal of digital inputs, typ.
¢ 2 DRIVE-CLIQ sockets -L-H 50 ps
e 1 connection for the electronics power supply via the -H->L 100 ps
24V DC power supply connector Digital outputs
¢ 1 PE (protective earth) connection (sustained short-circuit strength)
The TM15 Terminal Module can be snapped onto a TH 35 * Voltage 24V DC
top-hat rail in accordance with EN 60715 (IEC 60715). e | oad current 05A

The signal cable shield can be connected to the TM15 Terminal per digital output, max.

Module via a shield connection terminal, e.g. Phoenix Contact * Delay times
type SK8 or Weidmdiller type KLBU CO 1. The shield connection (resistive load)
terminal must not be used for strain relief. - L—>H, typ. 50 us
The status of the TM15 Terminal Module is indicated via a L= H, max. 100us
multi-color LED. -H-L typ. 150 ps
H — L, max. 225 us
W scicction and ordering data * Aggregate current of outputs
(per group), max.
Description Order No. - Up to 60 °C 2A
;IFVM;.S TeDrrF:\:\r;? é\)/llf)gule y 6SL3055-0AA00-3FA0 - Upto50°C 3A
ithout A
thou Heabe - Up1t040°C 4
Accessories
Power loss <3W
SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAQ -
dust-proof blanking plugs PE connection M4 screw
(50 units) Dimensions
For DRIVE-CLIQ ports « Width 50 mm (1.97 in)
* Height 150 mm (5.90 in)
e Depth 111 mm (4.37 in)
Weight, approx. 0.86 kg (2 Ib)
Approvals, according to cULus

" The specified delay times refer to the hardware. The actual reaction time
depends on the time slice in which the digital input/output is processed.
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. Integration
The TM15 Terminal Module communicates with a CU310-2, CU320-2 or SIMOTION D Control Unit via DRIVE-CLIQ.
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1) Can be parameterized individually as input or output.

Connection example of a TM15 Terminal Module
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. Overview . Design

The following are located on the TM31 Terminal Module:
e 8 digital inputs

e 4 bidirectional digital inputs/outputs

® 2 relay outputs with changeover contact

e 2 analog inputs

e 2 analog outputs

e 1 temperature sensor input (KTY84-130 or PTC)

e 2 DRIVE-CLIQ sockets

¢ 1 connection for the electronics power supply via the
24V DC power supply connector

e 1 PE (protective earth) connection

The TM31 Terminal Module can be snapped onto a TH 35
top-hat rail in accordance with EN 60715 (IEC 60715).

The signal cable shield can be connected to the TM31 Terminal
Module via a shield connection terminal, e.g. Phoenix Contact
type SK8 or Weidmduller type KLBU CO 1. The shield connection
terminal must not be used for strain relief.

The TM31 Terminal Module can be used to increase the number
of available digital inputs and outputs and the number of analog
inputs and outputs within a drive system. The status of the TM31 Terminal Module is indicated via a

The TM31 Terminal Module also features relay outputs with multi-color LED.
changeover contact and a temperature sensor input.

. Selection and ordering data

Description Order No.

TM31 Terminal Module 6SL3055-0AA00-3AA1
Without DRIVE-CLIQ cable

Accessories

SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAO
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ ports
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. Integration
The TM31 Terminal Module communicates with a CU310-2, CU320-2 or SIMOTION D Control Unit via DRIVE-CLIQ.
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1) The jumpers must be inserted ‘

in this circuit example. @
2) Can be parameterized individually L

as current source. ©6_D212_EN_00029 T
3) Can be parameterized individually as output. =
4) Current limitation can be parameterized (0.1 Aor 1 A)

Connection example of a TM31 Terminal Module
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. Technical specifications

TM31 Terminal Module
6SL3055-0AA00-3AA1

TM31 Terminal Module
6SL3055-0AA00-3AA1

Analog outputs
(sustained short-circuit strength)

* \/oltage range
® Max. load current
e Current range

e | oad resistance, max.

-10... +10V

-3 ... +3mA

4...20 mA, -20 ... +20 mA,
0...20mA

500 Q for outputs in the
range -20 ... +20 mA

Current requirement 0.2A
at 24 vV DC
without taking account of digital outputs
and DRIVE-CLIQ supply, max.
e Conductor cross-section, max. 2.5 mm?
® Fuse protection, max. 20 A
Digital inputs
in accordance with IEC 61131-2 Type 1
* \oltage -3...+30V
o Low level 3...+5V
(an open digital input is interpreted
as "low")
* High level 15...30V
e Current consumption 10 mA
at 24 V DC, typ.
* Delay times of
digital inputs ", approx.
-L->H 50 us
-H->L 100 us
e Conductor cross-section, max. 1.5 mm?
Digital outputs
(sustained short-circuit strength)
* \oltage 24V DC
e Load current 100 mA
per digital output, max.
* Aggregate current 400 mA

of digital outputs, max.

* Delay times of
digital outputs D)

® Resolution 11 bit + sign
« Conductor cross-section, max. 1.5 mm?
Relay outputs

(changeover contacts)

® Max. load current 8A

® Operating voltage, max.
e Switching capacity, max.
- at250 VAC

250 V AC, 30 VDC

2000 VA (cos ¢ = 1)
750 VA (cos ¢ = 0.4)

-at30VDC 240 W (resistive load)
® Required minimum current 100 mA
e Conductor cross-section, max. 2.5 mm?
Power loss <10W
PE connection M4 screw

- Typ. 150 us at 0.5 A resistive load
- Max. 500 us
e Conductor cross-section, max. 1.5 mm?
Analog inputs
(a switch is used to toggle between
voltage and current input)
* As voltage input
- Voltage range -10... +10V
- Internal resistance R, 100 kQ

e As current input
- Current range

- Internal resistance £
- Resolution 2

e Conductor cross-section, max.

4...20mA, -20 ... +20 mA,
0...20mA

250 Q
11 bit + sign
1.5 mm?

" The specified delay times refer to the hardware. The actual reaction time
depends on the time slice in which the digital input is processed.

2)

If the analog input is to be operated in the signal processing sense with

continuously variable input voltage, the sampling frequency f, = 1/time slice
must be at least twice the value of the highest signal frequency fray.

Dimensions

* Width 50 mm (1.97 in)
® Height 150 mm (5.90 in)
® Depth 111 mm (4.37 in)
Weight, approx. 0.87 kg (2 Ib)
Approvals, according to cULus
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. Overview . Design

The following are located on the TM41 Terminal Module:

e 4 bidirectional digital inputs/outputs

e 4 digital inputs (with electrical isolation)

* 1 analog input

¢ 1 interface for emulation of TTL incremental encoder (RS422)
e 1 LED for signaling zero mark detection for encoder interface
e 2 DRIVE-CLIQ sockets

¢ 1 connection for the 24 V DC supply of the digital outputs

¢ 1 connection for the electronics power supply via the
24V DC power supply connector

e 1 PE (protective earth) connection

The TM41 Terminal Module can be snapped onto a TH 35
top-hat rail in accordance with EN 60715 (IEC 60715).

The signal cable shield can be connected to the TM41 Terminal
Module via a shield connection terminal, e.g. Phoenix Contact
The TM41 Terminal Module supplies TTL signals which emulate iype.SKIS or V¥e|<jtnguller %pf KLtBL.J CO|.1 %The shield connection
an incremental encoder, e.g. to a higher-level control. The en- erminal must not be used for strain reliet.

coder interface (incremental encoder emulation) can be linked The status of the TM41 Terminal Module is indicated via a
to an encoder signal from the Control Unit, e.g. incremental multi-color LED.
encoder sin/cos, by parameter assignment.

An LED next to the interface for TTL pulse encoder emulation is
The TM41 Terminal Module increases the number of digital illuminated as soon as a zero mark is detected.

inputs/outputs and analog inputs that are available in the drive
system.

. Selection and ordering data

Description Order No.

TM41 Terminal Module 6SL3055-0AA00-3PA1
Without DRIVE-CLIQ cable

Accessories

SINAMICS/SINUMERIK/SIMOTION 6SL3066-4CA00-0AAD
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ ports
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. Integration
The TM41 Terminal Module communicates with a CU310-2, CU320-2 or SIMOTION D Control Unit via DRIVE-CLIQ.
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in this example. ‘ ‘ 8,
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Connection example of a TM41 Terminal Module
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. Technical specifications

TM41 Terminal Module
6SL3055-0AA00-3PA1

Current requirement

(X524 at 24 V DC)

without DRIVE-CLIQ supply or
digital outputs

(X514)

e Conductor cross-section, max.
® Fuse protection, max.

05A

2.5 mm?

20 A

TM41 Terminal Module
6SL3055-0AA00-3PA1

Pulse encoder emulation
e evel

o Limit frequency fnax.

TTL (RS422), A+, A-, B+, B-,

zero track N+, N-
512 kHz

/10
e Digital inputs/outputs

e Number of digital inputs/outputs

¢ Number of digital inputs/outputs
(with isolation)

e Cables and connections

Individually parameterizable
as Dl or DO

4
4

Plug-in screw-type terminals

e Conductor cross-section, max. 1.5 mm?2
Digital inputs
* \oltage
- Without isolation -3...+30V
- With isolation -30 ... 430V
e Low level
(an open digital input is interpreted
as "low")
- Without isolation 3...+5V
- With isolation -30 ... 45V
* High level 15...30V
e Current consumption <9mA
at 24 V DC, typ.
® Delay times
of digital inputs, max.
-L—>H 3 ms
-H->L 3 ms
Digital outputs
(sustained short-circuit strength)
* \oltage 24V DC
e Load current 05A
per digital output, max.
¢ Delay times
(resistive load)
- L->H, typ. 50 us
L — H, max. 100 us
-H-L, typ. 75 us
H— L, max. 150 us
Analog input
(difference)
* \/oltage range -10... +10V
e Internal resistance > 100 kQ
* Resolution 2) 12 bit + sign

) The specified delay times refer to the hardware. The actual reaction time
depends on the time slice in which the digital input/output is processed.

2) If the analog input is to be operated in the signal processing sense with
continuously variable input voltage, the sampling frequency f; = 1/time siice
must be at least twice the value of the highest signal frequency f,ay.

® Ratio Any pulse ratio possible
Encoder pulses: encoder emulation

PE connection M4 screw

Dimensions

o Width 50 mm (1.97 in)

® Height 150 mm (5.90 in)

e Depth 111 mm (4.37 in)

Weight, approx. 0.85 kg (2 Ib)

Approvals, according to cULus
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. Overview

The TM54F Terminal Module is a dual-processor /O interface
with 4 fail-safe digital outputs and 10 fail-safe digital inputs
for utilization of the Safety Integrated functions of the
SINAMICS S120 drive system over external actuators and
Sensors.

Every available safety function integrated in the drive can be
controlled via the fail-safe digital inputs of the TM54F Terminal
Module. In cases where the parameterized safety functions of
multiple drives operated on a CU320-2, SIMOTION D4x5-2 or
Controller Extension CX32-2 are to be executed on a group
basis, the relevant drives can be combined into groups in the
TM54F Terminal Module. This has the advantage that only one
fail-safe digital input needs to be connected for these drives.

The fail-safe digital outputs and inputs have two channels with
internal cross-over data comparison using the two processors.
A fail-safe digital output consists of one current sourcing and
one current sinking output as well as a digital input for reading
back the switching state. A fail-safe digital input consists of two
digital inputs.

Safety sensors can be connected over two switchable 24 V
sensor supplies and can be evaluated over the fail-safe digital
inputs. The switchable 24 V sensor supply ensures that the fail-
safe digital inputs can be dynamized for error discovery (fault
checking procedure). An unswitchable 24 V sensor supply is
additionally provided by the TM54F Terminal Module for
connecting undynamizable safety sensors.

The TM54F Terminal Module must be connected to a CU310-2,
CU320-2 or SIMOTION D Control Unit via a DRIVE-CLIQ cable.
Only one TM54F Terminal Module can be assigned to each
Control Unit. It is not permissible to make the TM54F connection
via another DRIVE-CLIiQ device, e.g. a Motor Module or Line
Module.

. Design

The following are located on the TM54F Terminal Module:
¢ 4 fail-safe digital outputs
¢ 10 fail-safe digital inputs

e 4 | EDs, single color for indicating the status of the read back
channel of the fail-safe digital outputs

e 4 | EDs, dual-color for indicating the status of the fail-safe
digital outputs

e 20 LEDs, dual-color for indicating the status of the fail-safe
digital inputs

e 3LEDs, single color for indicating the status of the 24 V sensor
supplies

e 2 DRIVE-CLIQ sockets

e 2 connections for 24 V sensor supply, switchable

e 1 connection for 24 V sensor supply, not switchable

e 1 connection for the electronics power supply via the
24 V DC power supply connector

e 1 connection for the 24 V power supply to digital outputs and
sensors
e 1 PE (protective earth) connection

The TM54F Terminal Module can be snapped onto a TH 35
top-hat rail in accordance with EN 60715 (IEC 60715).

The signal cable shield can be connected to the TM54F Terminal
Module via a shield connection terminal, e.g. Phoenix Contact
type SK8 or Weidmulller type KLBU CO 1. The shield connection
terminal must not be used for strain relief.

The status of the TM54F Terminal Module is indicated via a
multi-color LED.

Pins for connector coding are supplied with the TM54F Terminal
Module.

. Selection and ordering data

Order No.
6SL3055-0AA00-3BA0

Description

TM54F Terminal Module
Without DRIVE-CLIQ cable
Accessories

SINAMICS/SINUMERIK/SIMOTION
dust-proof blanking plugs
(50 units)

For DRIVE-CLIQ ports

6SL3066-4CA00-0AAQ
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. Integration

The TM54F Terminal Module communicates with a CU310-2, CU320-2, SIMOTION D or SIMOTION CX32-2 Control Unit via

DRIVE-CLIQ.
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1) Inversion can be parameterized

2) Sensor with NC/NO contacts (inversion for digital input 1 can be parameterized)

3) Sensor with NC/NC contacts

7) Positively-driven auxiliary contacts

4) Sensor is a fail-safe digital output of a safety relay/F control

Connection example of a TM54F Terminal Module

5) Sensor consists of 2 standard digital outputs of a safety relay/F control
6) Control of an actuator via fail-safe digital output
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TM54F Terminal Module

. Technical specifications

TM54F Terminal Module
6SL3055-0AA00-3BA0

TM54F Terminal Module
6SL3055-0AA00-3BA0

Current requirement 02A PE connection M4 screw
(X524 at 24 V DC) DI -
without DRIVE-CLIQ supply imensions
e Conductor cross-section, max. 2.5 mm? * Width 50 mm (1.97 in)
* Fuse protection, max. 20 A * Height 150 mm (5.90 in)
Max. current demand ext. 24 V 4A * Depth 111 mm (4.37 in)
For supplying the digital outputs Weight, approx. 0.9 kg (2 Ib)
and 24 V sensor supply -

Approvals, according to cULus

(X514 at 24 V DC)

» Conductor cross-section, max. 2.5 mm? Safety Integrated
® Fuse protection, max. 20 A
110
* Number of 10
fail-safe digital inputs
* Number of 4

fail-safe digital outputs
e 24\ sensor supply

e Cables and connections
¢ Conductor cross-section, max.

3, of which 2 can be
internally shut down
temporarily for dynamizing
fail-safe digital inputs,
current carrying capacity
of eachis 0.5 A

Plug-in screw-type terminals
1.5 mm?

Digital inputs
According to IEC 61131-2 Type 1,
with isolation

* \loltage

e Low level
(an open digital input is interpreted
as "low")

* High level

e Current consumption
at 24 V DC, typ.

® Delay time of
digital inputs, approx. 1

-L—>H, typ.
-H->L, typ.
e Safe state

-3...+30V
3...+5V

15...30V
>2mA

30 us
60 us
Low level

(for inputs that can be
inverted: without inversion)

Digital outputs
(sustained short-circuit strength)

* \loltage

® Load current per fail-safe digital output,
max.

e Delay times
(resistive load)

-L—>H, typ.
-H->L, typ.

1)

e Safe state

24V DC
05A

300 us
350 us
Output switched off

Scanning cycle g
for fail-safe digital inputs or fail-safe digi-
tal outputs

4 ... 25 ms (adjustable)

" The specified delay times refer to the hardware. The actual reaction time
depends on the time slice in which the digital input/output is processed.

2)

The total current of all fail-safe digital outputs must not exceed 5.33 A.

Safety Integrity Level 2
(SIL2) acc. to IEC 61508,
Performance Level d (PLd)
acc. to ISO 13849-1 and
Control Category 3 acc. to
ISO 13849-1 or EN 954-1.
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. Overview

#
&1

The TM120 Terminal Module is capable of evaluating up to

4 temperature sensors (KTY84-130 or PTC). The temperature
sensor inputs are safely electrically separated from the evalua-
tion electronics in the TM120 Temperature Module and are
suitable for evaluating the temperature of special motors, e.g.
1FN linear motors and 1FW6 built-in torque motors.

The TM120 Terminal Module can be operated on a CU320-2 or
SIMOTION D4x5-2 Control Unit or Controller Extension CX32-2
from SINAMICS firmware version 4.3 and higher.

. Technical specifications

TM120 Terminal Module
6SL.3055-0AA00-3KA0

Current requirement, max. 05A

at 24 vV DC

¢ Conductor cross-section, max. 2.5 mm?

® Fuse protection, max. 20 A

Temperature sensor inputs

The inputs can be parameterized

separately for the evaluation of

KTY84-130 or PTC sensors or

temperature switches.

e Conductor cross-section 0.2..6 mm?

e Constant current per sensor, approx. 2mA

¢ Safe electrical separation up to the 480 V AC
line voltage, max.

PE connection M4 screw

TM120 Terminal Module
Without DRIVE-CLIQ cable

Dimensions

* Width 30 mm (1.18in)

® Height 150 mm (5.90 in)

® Depth 111 mm (4.37 in)

Weigh