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general engineering information.

The other chapters then discuss in detail questions relating to th
dimensioning of drives as well as the selection of suitable motors.

Note:
The manual is not available in hard copy form, but only as an
electronic file in PDF format.
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Highlights

SINAMICS G130 converter built-in units
75 kW to 800 kW

EE

Catalog D 11 - 2023

Supersedes:
Catalog D 11 - 2015

SINAMICS G150 converter cabinet units
75 kW to 2700 kW

Tools and configuration i

Refer to SiePortal for current updates of this catalog:
sieportal.siemens.com

Please contact your local Siemens branch.

© Siemens 2023

Services and documentation

Appendix

The products and systems described in this
catalog are manufactured/distributed under
application of a certified quality management
system in accordance with EN ISO 9001

and EN ISO 14001 (Certified Registration

No. 002241 QM UM). The certificate is recog-
nized by all IQNet countries.
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Digitalization in drive technology
From the digital world to the real world

siemens.com/digital-drives

Increase your transparency and productivity by digitalizing your drive technology

Many drives are used in the manufacturing and process industries. They produce lots of data anyway — why not use them
to increase the availability and productivity of machines and plants?

Drive technology offers the ideal entry point into the world of digitalization — for plant and machine builders as well as
for users.

The digitalization portfolio for the drive train spans over the complete life cycle — from the design phase to realization
and optimization — in the digital and the real world.

Our portfolio contains drive simulation solutions and efficient engineering tools, comprehensive connectivity that allows
drives to be easily linked to the relevant platforms as well as smart analytics (e.g. cloud and edge apps) and drive system
services.

These solutions enable you to gain a better understanding of processes, states and utilization. The health status of the
drive train can be monitored and analyzing drive data enables an early detection of anomalies and reduces downtimes.

This way, availability and productivity of machines and plants can be increased and the actual maintenance demand can
be identified. Furthermore, data-based business models and service offerings are facilitated.

Our digitalization portfolio covers all phases of the life cycle:
from the design phase to realization and optimization. It covers the digital and the real drive train.
Design: By creating a digital twin of the drives, machine
builders can shorten their time-to-market since they can
design, simulate and optimize their machine before
ordering any material or products. Together with other
tools from the engineering box, simulation can also speed
up the engineering phase of drives and entire machines,
for example by virtual commissioning of the PLC.
Realize: Once the machine is in operation, the drives can
eTrain connectiviy D€ connected to other platforms, for example to the cloud
and Industrial Edge. This creates transparency in terms of
what is going on inside the drive train, e.g. with regard to
the actual current, torque and speed.

5 Optimize: To understand the collected data, our drive
Drive Train An ' train analytics portfolio provides algorithms and analysis
tools to unlock the potential of the data and turn the
gained transparency into insights and valuable
knowledge. These insights can then again be used in the
design phase of the next life cycle, thus closing the loop.

2in Engineering

Drive Train Virtualiza
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Benefits of drive train digitalization

@

Increase the availability
of your machines

Machine
operators

Productivity

Increase the productivity of
your production

Benefits for machine and plant builders

* Increased availability of machines and plants — thanks to
digital options for checking and implementing design
improvements and comprehensive monitoring of drive
systems

 Shorter time-to-market and faster development times —
thanks to practical software tools and a continuous
database for concurrent development processes as well as
virtual simulations, tests, and commissioning of machines
and plants

* New options for future service and business models —
ranging from customized application solutions and digital
services to contractually guaranteed availabilities of
machines and plants

Increase the flexibility of

: )
O,
Shorten
time-to-market

s se
Develop new service and
business models

Flexibility

>4 il

Efficiency

Identify potential for

your production optimization

Benefits for machine and plant operators

¢ Increased availability and productivity of production, fewer
unscheduled downtimes — through the early detection of
deviations and emerging risks thanks to digital drive
monitoring

* More flexible production down to batch size 1 — through
more effective use of knowledge from existing production
lines thanks to transparent utilization, states, locations, and
capacities down to the drive level

* |dentification of potential for optimization to make
production faster, better, and more efficient thanks to
data-based transparency — for example, for faster
modifications, simpler quality control, and the early
prediction of maintenance demand as well as demand-
oriented maintenance

siemens.com/digital-drives
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TIA Selection Tool -
quick, easy, smart configuration

For you to get the most out of our portfolio quickly and easily.

Do you always need the optimum configuration for

planning your project?

For your application we offer the TIA Selection Tool to
support all project planners, beginners and experts alike.
No detailed portfolio knowledge is necessary.

TIA Selection Tool is available for download as a free

desktop version or a cloud variant.

Your Advantages

e Configure a complete project with
just a few entries —
without a manual, without special
knowledge

e Import and export of hardware
configuration to TIA Portal or other
systems

* Ideal visualization of the projects to
be configured

The TIA Selection Tool is a

completely paperless solution.

Download it now:
WWW.siemens.com/tst

¢ Tool download either as desktop

version or web-based cloud version

¢ Technically always up-to-date

about product portfolio and innova-

tive approaches

¢ Highly flexible, secure, cross-team
work in the cloud

¢ Direct ordering in SiePortal

Smart selection wizard for error-free
configuration and ordering
Configuration options can be tested
and simulated in advance

Library for archiving sample configu-
rations

For more
information,

scan the
QR code

n Siemens D 11 - 2023
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The SINAMICS converter family
Integration in automation

Applications

Innovative, energy-efficient and reliable
drive systems and applications as well as
services for the entire drive train
Energy efficiency

Variants

Platform concept

Quality management according to

EN ISO 9001

Integrated system configuration
Industry Online Support app
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Drive selection

SINAMICS selection guide —
typical applications
Overview

More information

1/7
1/7

SIMOTICS motors
Overview

SINAMICS G130/ SINAMICS G150

The universal drive solution for single-motor
drives with a high power rating

Overview

Benefits

Application

Design

Integration
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The SINAMICS converter family

. Overview

Integration in automation

Process control level Control center / control system:
SIMATIC PCS 7 / WINCC

Control level ; =T Automation systems / HMI:
: SIMATIC / SIMOTION / SINUMERIK

[ty

EHZI
LU
Fieldbus
SINAMICS V SINAMICS V
SINAMICS V SINAMICS G SINAMICS G
SINAMICS G SINAMICS S It SINAMICS S
T
NQ N
pumping | | %
ventilating i / i< :
compressing moving x processing machining x o
SINAMICS in automation
Totally Integrated Automation and communication Applications
SINAMICS is an integral component of the Siemens "Totally SINAMICS is the comprehensive converter family from Siemens
Integrated Automation" concept. Integrated SINAMICS systems designed for machine and plant engineering applications.
covering configuration, data storage, and communication at SINAMICS offers solutions for all drive tasks:
automation level ensure low-maintenance solutions with the .

SIMATIC, SIMOTION and SINUMERIK control systems. Simple pump and fan applications in the process industry
e Demanding single drives in centrifuges, presses, extruders,

Depending on the application, the appropriate variable elevators, as well as conveyor and transport systems
frequenc_:y converters can be _sele(;ted and incorporated in the Drive line-ups in textile, plastic film, and paper machines as
automation concept. With this in mind, the converters are clearly well as in rolling mill plants

subdivided into their different applications. A wide range of ) ) ) )
communication options (depending on the converter type) are Highly dynamic servo drives for machine tools, as well as

available for establishing a communication link to the automation packaging and printing machines
system:

e PROFINET

e PROFIBUS

e EtherNet/IP

e Modbus TCP
e Modbus RTU
e AS-Interface

e BACnet MS/TP

1/2 Siemens D 11 - 2023
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. Overview

SIMOTION SINUMERIK SIMATIC

SINAMICS

SINAMICS as part of the Siemens modular automation system

Innovative, energy-efficient and reliable drive systems and
applications as well as services for the entire drive train

The solutions for drive technology place great emphasis on the
highest productivity, energy efficiency and reliability for all
torque ranges, performance and voltage classes.

Siemens offers not only the right innovative variable frequency
converter for every drive application, but also a wide range of

energy-efficient low-voltage motors, geared motors, explosion-
protected motors and high-voltage motors for combination with
SINAMICS.

Furthermore, Siemens supports its customers with global pre-
sales and after-sales services, with over 295 service points in
130 countries — and with special services e.g. application
consulting or motion control solutions.

Energy efficiency
Energy management process

Efficient energy management consultancy identifies the energy
flows, determines the potential for making savings and
implements them with focused activities.

Almost two thirds of the industrial power requirement is from
electric motors. This makes it all the more important to use drive
technology permitting energy consumption to be reduced
effectively even in the configuration phase, and consequently to
optimize plant availability and process stability. With SINAMICS,
Siemens offers powerful energy efficient solutions which,
depending on the application, enable a significant reduction in
electricity costs.

G_D011_XX_00515¢c

Up to 70 % potential for savings using variable-speed operation

SINAMICS enables great potential for savings to be realized by
controlling the motor speed. In particular, huge potential savings
can be recovered from pumps, fans and compressors which are
operated with mechanical throttle and valves. Here, changing to
variable-speed drives brings enormous economic advantages.
In contrast to mechanical control systems, the power
consumption at partial load operation is always immediately
adjusted to the demand at that time. So energy is no longer
wasted, permitting savings of up to 60 % — in exceptional cases
even up to 70 %. Variable-speed drives also offer clear
advantages over mechanical control systems when it comes to
maintenance and repair. Current spikes when starting up the
motor and strong torque surges become things of the past—and
the same goes for pressure waves in pipelines, cavitation or
vibrations which cause sustainable damage to the plant. Smooth
starting and ramp-down relieve the load on the mechanical
system, ensuring a significantly longer service life of the entire
drive train.

Siemens D 11 - 2023 1/3
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Regenerative feedback of braking energy

In conventional drive systems, the energy produced during
braking is converted to heat using braking resistors. Energy
produced during braking is efficiently recovered to the supply
system by versions of SINAMICS G and SINAMICS S converters
with regenerative feedback capability and these devices do
therefore not need a braking resistor. This permits up to 60 % of
the energy requirement to be saved, e.qg. in lifting applications.
Energy which can be reused at other locations on a machine.
Furthermore, this reduced power loss simplifies the cooling of
the system, enabling a more compact design.

Variants

Energy transparency in all configuration phases

Early on, in the configuration phase, the SIZER for Siemens
Drives engineering tool provides information on the specific
energy requirement. The energy consumption across the entire
drive train is visualized and compared with different plant
concepts.

SINAMICS in combination with energy-saving motors

The consistency of the engineering extends beyond the
SINAMICS converter family to the higher-level automation
systems as well as to a wide range of energy-efficient motors in
a wide variety of performance classes, which are up to 10 %
more efficient than previous motors.

Depending on the area of application, the SINAMICS converter family offers an optimally tailored variant for any drive task.

} Performance

DO00000000000

SINAMICS V

SINAMICS V drives focus on

the essentials both in terms of hardware
and functionality.

This results in a high degree of ruggedness
combined with lower investment costs.

Platform concept

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

Quality management according to 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 EN ISO 9001.

SINAMICS G

SINAMICS G drives function perfectly for low
and medium demands on the dynamic
response of the control system.

BHeEFAAAAAAAARRERERE
|
i
i
i

SINAMICS S

SINAMICS S drives are predestined

for demanding single - and multi-axis
applications in machine and plant engineering
as well as for numerous motion control tasks.

G_DO011_EN_00449b

Integrated system configuration

Siemens offers perfectly matched drive components with which
you can meet your requirements. The drive components reveal
their true strengths over the full range from engineering and
commissioning through to operation: Integrated system
configuration is performed using the Siemens Product Configurator:
Just select a motor and a converter and design them with the
SIZER for Siemens Drives (integrated in the TIA Selection Tool)
engineering tool. The STARTER and SINAMICS Startdrive
commissioning tools integrate the motor data and at the same
time simplify efficient commissioning. All drive components are
incorporated in the TIA Portal — this simplifies engineering,
commissioning and diagnostics.

1/4 Siemens D 11 - 2023
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Industry Online Support app e Conveniently send inquiries to Technical Support. Detailed
information can be conveniently completed using the scan or
photo function

With the Industry Online Support app, you can access more than
300000 documents for Siemens Industry products — any time

and from anywhere. e Save the favorites on the device using the offline cache
. . function. These articles, products and conferences can then
Main functions at a glance: be called even without network access.

* Scanning of product codes and EAN codes to directly display ¢ Transfer of PDF documents to an external library
all of the technical and graphical data (e.g. CAx data) of the e The contents and interfaces are available in six languages
product (German, English, French, ltalian, Spanish and Chinese) -
¢ Sending of product information or entries via e-mail to further including a temporary switchover to English.

rocess the information at the workstation ) . . ) )
P You can find additional information on the internet at:

www.siemens.com/sinamics-assistant

Standard performance Distributed Industry-specific Servo converters High performance DC
frequency converters frequency frequency converters frequency converters converters
converters

gBE il = 1 L B

SINAMICS SINAMICS ~ SINAMICS  SINAMICS  SINAMICS SINAMICS  SINAMICS SINAMICS ~ SINAMICS  SINAMICS SINAMICS SINAMICS

V20 G130 G115D G120X G180 V90 S110 S210 G220 S120 S150 DCM
G120C G150 G120D $200 S210 (New) S120M DCP "
G120 SIMATIC
ET 200pro FC-2
0.12 kW to 75 kW to 0.37kWto  0.75kW to 2.2 kW to 0.05kWto  0.55 kW to 0.05 kW to 0.55 kW to 0.55 kW to 75 kW to 6 kW to
250 kW 2700 kW 7.5 kW 630 kW 6600 kW 7 kW 132 kW 7 kW 55 kW 5700 kW 1200 kW 30 MW
Pumps, Pumps, Conveyor Pumps, Pumps, Handling Single-axis Packaging Pumps, Production Test bays, Rolling mill
fans, fans, technology, fans, fans, machines, positioning machines, fans, machines  cross cutters, drives,
compressors, compressors,  single-axis compressors, compressors, packaging applications in handling compressors, (packaging, centrifuges wire-drawing
conveyor conveyor positioning building conveyor machines, machine and equipment, conveyor textile and machines,
belts, belts, applications management belts, automatic plant feed and belts, printing extruders and
mixers, mixers, (G120D) systems, extruders, assembly engineering  withdrawal mixers, machines, kneaders,
mills, mills, process mixers, machines, devices, mills, paper cableways
spinning extruders industry, mills, metal forming stacking units,  spinning machines, and lifts,
machines, HVAC, kneaders, machines, automatic machines, plastic test bay drives
textile water/waste  centrifuges, printing assembly textile processing
machines, water separators machines, machines, machines, machines),
refrigerated industries winding and laboratory refrigerated machine
display unwinding automation, display tools,
counters, units wood, glass counters, plants,
fitness and ceramics fitness process lines
equipment, industry, equipment, and rolling
ventilation digital printing  ventilation  mills, marine
systems, machines systems, drives,
single-axis single-axis test bays
positioning positioning
applications in applications in
machine and machine and
plant plant
engineering engineering
Catalog Catalog Catalog Catalog Catalog Catalog Catalog Catalog Catalog Catalogs Catalog Catalog
D 31.1 D 11 D 31.2 D 31.5 D 18.1 D33 D311 D 32 D 36.1 D213,D21.4 D213 D 23.1,
D 37.1 NC 62 SiePortal

. G_DO011_EN_004501
" DC/DC controllers, see SiePortal. ittt
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SINAMICS selection guide — typical applications

Requirements for torque accuracy/speed accuracy/position accuracy/coordination of axes/functionality

Continuous motion

Basic

Medium

High

Non-continuous motion

Basic

Medium

High

Pumping, Centrifugal pumps Centrifugal pumps Eccentric screw Hydraulic pumps Hydraulic pumps Descaling pumps
ventilating, |~acial/axial fans Radial/axial fans pumps Metering pumps Metering pumps Hydraulic pumps
compressing | Compressors Compressors
V20 G120X G220 G120/G220 S110 S120
G120C G130/G150 S120
G120X G180 "
DCM
Moving Conveyor belts Conveyor belts Elevators Acceleration conveyors Acceleration conveyors [Storage and retrieval
Roller conveyors Roller conveyors Container cranes Storage and retrieval Storage and retrieval imachines
Al==——=BN | Chain conveyors Chain conveyors Mining hoists machines machines Robotics
] Lifting/lowering devices xcavaiors for open- Cross-cutters Pick & place
b# Elevators cast mining Reel changers Rotary indexing tables
v Escalators/moving Test bays Cross-cutters
T<', walkways Roll feeds
Indoor cranes Engagers/disengag-
Marine drives ers
Cable railways
V20 G120/G220 G220 V90 S110 S120
G115D G120D S120 S200 S210 S210
G120C - G130/G150 S150 G120/G220 DCM DCM
ET 200pro FC-2 </ G180 " DCM G120D
Processing || \/lis Mills Extruders Tubular bagging Tubular bagging Servo presses
Mixers Mixers Winders/unwinders machines machines Rolling mill drives
N Kneaders Kneaders LLead/follower drives ]Single-axis motion Single-axis motion Multi-axis motion control
\ Crushers Crushers Calenders control control such as
Agitators Agitators Main press drives such as such as ® Multi-axis
/ Centrifuges Centrifuges Printing machines e Position profiles e Position profiles positioning
~ Extruders e Path profiles e Path profiles e Cyclic cams
Rotary furnaces * Interpolations
V20 G120/G220 G220 Vo0 S110 S120
G120C G130/G150 S120 S200 S210 S210
G180 " S150 G120/G220 DCM
DCM
Machining Main drives for Main drives for Main drives for Axis drives for Axis drives for Axis drives for
e Turning e Drilling e Turning e Turning e Drilling e Turning
* Milling e Sawing e Milling e Milling e Sawing e Milling
* Drilling e Drilling e Drilling e Drilling
I:l e Gear cutting e Lasering
y * Grinding e Gear cutting
E_" e Grinding
¢ Nibbling and
punching
S110 S110 S120 S110 S110 S120
S120 S120

Using the SINAMICS selection guide

The varying range of demands placed on modern variable
frequency converters requires a large number of different types.
Selecting the optimum converter is becoming a significantly
more complex process. The application matrix shown simplifies
this selection process considerably, by suggesting the ideal
SINAMICS converter for examples of typical applications and

requirements.

e The application type is selected from the vertical column

- Medium
- High

- Pumping, ventilating, compressing

- Moving

- Processing

- Machining
e The quality of the motion type is selected from the horizontal row

- Basic

. More information

More information about SINAMICS is available on the internet at
www.siemens.com/sinamics

Practical application examples and descriptions are available on the internet at
www.siemens.com/sinamics-applications

) Industry-specific converters.

2) Information on the SIMATIC ET 200pro FC-2 frequency converter is
available in Catalog D 31.2 and at www.siemens.com/et200pro-fc

- Siemens D 11 - 2023
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SIMOTICS motors

[ Overview
Motors for motion control
SIMOTICS S servomotors SIMOTICS M main motors SIMOTICS L linear motors SIMOTICS T torque motors
Servomotors Servo geared motors
T e
i a = S
He
G_DO011_EN_00491b
SIMOTICS stands for An outstanding performance for any job

e 150 years of experience in building electric motors
e The most comprehensive range of motors worldwide

e Optimum solutions in all industries, regions and

power/performance classes

Innovative motor technologies of the highest quality and

reliability

e Highest dynamic performance, precision and efficiency
together with the optimum degree of compactness

e Our motors can be integrated into the drive train as part of the
overall system

e A global network of skill sets and worldwide service around
the clock

A clearly structured portfolio

The entire SIMOTICS product portfolio is transparently
organized according to application-specific criteria in order to
help users select the optimum motor for their application.

The product range extends from standard motors for pumps,
fans and compressors to highly dynamic, precise motion control
motors for positioning tasks and motion control in handling
applications, as well as production machinery and machine
tools, to DC motors and powerful high-voltage motors. Whatever
it is that you want to move — we can supply the right motor for the
task.

www.siemens.com/simotics

A key characteristic of all SIMOTICS motors is their quality. They
are robust, reliable, dynamic and precise to assure the requisite
performance level for any process and deliver exactly the
capabilities demanded by the application in hand. Thanks to
their compact design, they can be integrated as space-saving
units into installations. Furthermore, their impressive energy
efficiency makes them effective as a means of reducing
operating costs and protecting the environment.

A dense network of skill sets and servicing expertise around
the world

SIMOTICS offers not only a wealth of sound experience gleaned
from a development history which stretches back over around
150 years, but also the know-how of hundreds of engineers. This
knowledge and our worldwide presence form the basis for a
unique proximity to industries which feeds through in tangible
terms to the specific motor configuration which is tailored to suit
your application.

Our specialists are available to answer all your queries
regarding any aspect of motor technology. At any time —
wherever you are in the world. When you choose SIMOTICS,
therefore, you reap the benefits of a global service network
which is continuously accessible, thereby helping to optimize
response times and minimize downtimes.

Perfection of the complete drive train

SIMOTICS is perfectly coordinated with other Siemens product
families. In combination with the SINAMICS integrated converter
family and the SIRIUS complete portfolio of industrial controls,
SIMOTICS fits seamlessly as part of the complete drive train into
automation solutions which are based on the SIMATIC,
SIMOTION and SINUMERIK control systems.
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System overview
SINAMICS G130 / SINAMICS G150

SINAMICS G130/ SINAMICS G150

. Overview

SINAMICS G130 converter built-in unit and SINAMICS G150 converter
cabinet unit

SINAMICS G130 converter built-in units and SINAMICS G150
converter cabinet units are designed for variable-speed drives
in mechanical engineering and plant construction.

They have been specially designed to meet the requirements of
drives with square-wave and constant load characteristics, with
medium performance requirements, and without regenerative
feedback capability.

The control accuracy of the sensorless vector control is suitable
for most applications, which means that an additional actual
speed value encoder is not required.

However, SINAMICS G130/SINAMICS G150 converters are
optionally available with an encoder evaluation function in order
to handle applications that require an encoder for system-
specific reasons.

SINAMICS G130 and SINAMICS G150 offer an economic drive
solution that can be matched to customers' specific
requirements using the wide range of available components and
options.

. Benefits

e Particularly quiet and compact converters due to the use of
state-of-the-art IGBT power semiconductors and an
innovative cooling concept.

e All device modules are easily accessible, making them
extremely service-friendly.

e Can be easily integrated into automation solutions using a
PROFIBUS or PROFINET interface and various analog and
digital interfaces.

Individual modules and power components can be replaced
quickly and easily, which ensures a higher level of plant
availability.

® Simple commissioning and parameterization using interactive
menus on the AOP30 Advanced Operator Panel with graphic
LCD and plain-text display.

. Application

Variable-speed drives are ideal for all applications that involve
moving, conveying, pumping or compressing solids, liquids or
gases.

Key applications include:

e Pumps and fans

e Compressors

e Extruders and mixers

e Mills

. Design

SINAMICS G130

The SINAMICS G130 provides machine builders and plant
constructors with a modular drive system that can be tailored to
specific applications.

SINAMICS G130 essentially consists of two modular, stand-
alone components

e Power Module and
e Control Unit

They may be located separately from one another or combined
in a single unit. The Power Module contains a slot for the Control
Unit.

The AOP30 Advanced Operator Panel can be used for
commissioning and local operation.

Predefined interfaces, via terminal block or the CU320-2 Control
Unit with either PROFIBUS or PROFINET, make commissioning
and control of the drive much easier. The Control Unit interfaces
can be expanded with add-on modules.

SINAMICS G150

SINAMICS G150 is a ready-to-connect AC/AC converter in a
standard control cabinet.

It can be adapted to individual requirements by selecting from
an extensive range of options.

It is available in widths from 400 mm, which then increase in
intervals of 200 mm, and can be ordered with various degrees of
protection up to IP54 in two design versions.

e Version A
offers sufficient space for all the options available.
The different versions allow the line and motor connections to
be arranged at the top or bottom, as required. This results in
excellent flexibility in terms of location in the plant. This version
is also available with power units connected in parallel.

Version C

is a particularly space-saving version designed for
applications where the power supply components are
accommodated in a central low-voltage distribution unit and
need not be provided again in the control cabinet.

The AOP30 Advanced Operator Panel is fitted as standard in the
cabinet door for both versions.
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SINAMICS G130 / SINAMICS G150

SINAMICS G130/ SINAMICS G150

. Integration
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SINAMICS G130 and SINAMICS G150 configuration example with SIMATIC S7
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Safety Integrated

. Overview

Legal framework

Machine manufacturers and plant construction companies must
ensure that their machines or plants cannot cause danger due
to malfunctions in addition to the general risks of electric shock,
heat or radiation.

In Europe, for example, compliance with the Machinery Directive
2006/42/EC is legally stipulated by the EU framework directive
for occupational safety. In order to ensure compliance with this
directive, itis recommended that the corresponding harmonized
European standards are applied. This triggers the "assumption
of conformity" and gives manufacturers and operators the legal
security in terms of compliance with both national regulations
and EU directives. The machine manufacturer uses the CE
marking to document compliance with all relevant directives and
regulations in the free movement of goods.

Safety-related standards

Functional safety is specified in various standards. For example,
EN ISO 12100 specifies standards pertaining to machine safety
(risk assessment and risk reduction). IEC 61508 specifies basic
requirements for electronic and programmable safety-related

systems. EN 62061 (only applicable for electrical and electronic
control systems) and EN ISO 13849-1 define the functional and
safety-related requirements of safety-oriented control systems.

The above-mentioned standards define different safety
requirements that the machine has to satisfy in accordance with
the risk, frequency of a dangerous situation, probability of
occurrence and the opportunities for recognizing impending
danger.

e EN ISO 13849-1: Performance Level PL a ... e;
Category B, 1 ... 4

e EN 62061: Safety Integrity Level SIL 1 ... 3
Trend toward integrated safety systems

The trend toward greater complexity and higher modularity of
machines has seen a shift in safety functions away from the
classical central safety functions (for example, shutdown of the
complete machine using a main disconnecting means) and into
the machine control system and the drives. This is often
accompanied by a significant increase in productivity because
the setup times are shortened. Depending on the type of
machine, it may even be possible to continue manufacturing
other parts while the setup is in progress.

Safety Integrated Functions act much faster than those of a
conventional design. The safety of a machine is increased
further with Safety Integrated. Furthermore, thanks to the faster
method of operation, safety measures controlled by integrated
safety systems are perceived as less of a hindrance by the
machine operator, therefore significantly reducing the motivation
to consciously bypass safety functions.
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. Function

Safety functions integrated in SINAMICS drives

SINAMICS drives are characterized by a large number of Safety
Integrated Functions. In combination with the sensors and safety
control required for the safety functionality, they ensure that
highly-effective protection for persons and machines is
implemented in a practice-oriented manner.

They comply with the requirements of the following safety
categories:

e PL d and Category 3 according to EN ISO 13849-1
e SIL 2 according to IEC 61508 and IEC 61800-5-2

The Safety Integrated functions of SINAMICS drives are certified
by independent institutions. You can obtain the corresponding
test certificates and manufacturer's declarations from your
Siemens contacts.

Note:

The Safe Brake Test (SBT) diagnostic function meets the
requirements for Category 2 according to EN ISO 13849-1.
The PM240-2 Power Modules, frame sizes FSD to FSG
additionally offer STO acc. to IEC 61508 SIL 3 and

EN ISO 13489-1 PL e and Category 3.

The Safety Integrated functions are generally certified by
independent institutes. You can obtain the corresponding test
certificates and manufacturer's declarations from your Siemens
contacts.

The Safety Integrated Functions that are currently available are
described below. Their functional safety satisfies the requirements
defined in the international standard IEC 61800-5-2 for variable-
speed drive systems.

The safety functions integrated into the SINAMICS drive system
can be roughly divided into four categories:

¢ Functions for safely stopping a drive
- Safe Torque Off (STO)
- Safe Stop 1 (SS1)
- Safe Stop 2 (SS2)
- Safe Operating Stop (SOS)

¢ Functions for safe brake management
- Safe Brake Control (SBC)
- Safe Brake Test (SBT) (this diagnostic function exceeds the
scope of IEC 61800-5-2)

¢ Functions for safely monitoring the motion of a drive
- Safely-Limited Speed (SLS)
- Safe Speed Monitor (SSM)
- Safe Direction (SDI)
- Safely-Limited Acceleration (SLA)

¢ Functions for safely monitoring the position of a drive
- Safely-Limited Position (SLP)
- Safe Position (SP) (this function exceeds the scope of
IEC 61800-5-2)
- Safe Cam (SCA)

Safe Torque Off (STO)

The STO function is the most common and basic drive-
integrated safety function. It ensures that no torque-generating
energy can continue to affect a motor and prevents unintentional
start-ups.

Effect

This function is a mechanism that prevents the drive from
restarting unexpectedly, in accordance with EN 60204-1,
Section 5.4. The STO function suppresses the drive pulses
(corresponds to Stop Category 0 according to EN 60204-1).
The drive is reliably torque-free. This state is monitored internally
in the drive.

Application

STO has the immediate effect that the drive cannot supply any
torque-generating energy. STO can be used wherever the drive
will naturally reach a standstill due to load torque or friction in a
sufficiently short time or when "coasting down" of the drive will
not have any relevance for safety.

STO makes it possible for persons to work safely when the
protective door is open (restart interlock) and is used on
machines/installations with moving axes, e.g. on handling or
conveyor systems.

Customer benefits

Some of the advantages of the Safety Integrated Function STO
over conventional safety technology with electromechanical
switchgear include the elimination of separate components as
well as of the work that would be required to wire and service
them, i.e. no wearing parts as a result of the electronic shutdown.
Because of the fast electronic switching times, the function
provides a shorter reaction time than the conventional solution
comprising electromechanical components. When STO is
triggered, the converter remains connected to the network and
can be fully diagnosed.

* STO

G_D211_XX_00304
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Safe Stop 1 (SS1)

The SS1 function causes a motor to stop rapidly and safely and
switches the motor to torque-free mode after coming to a
standstill by activating STO.

Effect

The SS1 function can safely stop the drive in accordance with
EN 60204-1, Stop Category 1. When the SS1 function is
selected, the drive brakes autonomously along a quick-stop
ramp and automatically activates the Safe Torque Off and
Safe Brake Control functions (if configured) when the
parameterized safety delay time expires.

If the variant "SS1 with external stop (SS1E)" is parameterized,
the drive does not brake autonomously when the function is
selected. In this case, the higher-level control must bring the
drive to a standstill within a parameterized STO transition time.
The SBR (Safe Brake Ramp) and SAM (Safe Acceleration
Monitor) functions are not active. SS1E is a useful function for
drives that need to be stopped as a group by the Motion Control
system in order to prevent potential damage to the machine or
product.

Application

The SS1 function is used when, in the event of a safety-relevant
incident, the drive must stop as quickly as possible with a
subsequent transition into the STO state (e.g. EMERGENCY
STOP). Itis thus used to bring large centrifugal masses to a stop
as quickly as possible for the safety of the operating personnel,
or to brake motors at high speeds as quickly as possible.
Examples of typical applications are saws, grinding machine
spindles, centrifuges, winders and storage and retrieval
machines.

Customer benefits

The targeted stopping of a drive by means of SS1 reduces the
risk of danger, increases the productivity of a machine, and
allows the safety clearances in a machine to be reduced. The
principle is to bring the drive actively to a standstill, compared
with just using the STO function. Complex mechanical brakes
that are susceptible to wear are normally not required to brake
the motor.

STO

<

G_D211_XX_00305
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Safe Stop 2 (SS2)

The SS2 function brings the motor to a standstill quickly and
safely and then activates the SOS function once the motor has
stopped.

Effect

The Safe Stop 2 function can safely stop the drive in accordance
with EN 60204-1, Stop Category 2. When the SS2 function is
selected, the drive brakes autonomously along a quick stop
ramp. In contrast to SS1, the drive control remains operational
afterwards, i.e. the motor can supply the full torque required to
maintain zero speed. Standstill is safely monitored (Safe
Operating Stop function).

If the variant "SS2 with external stop (SS2E)" is parameterized,
the drive does not brake autonomously when the function is
selected. In this case, the higher-level control must bring the
drive to a standstill within a parameterized Safe Operating Stop
transition time. The SBR (Safe Brake Ramp) and SAM (Safe
Acceleration Monitor) functions are not active. SS2E is a useful
function for drives that need to be stopped as a group by the
Motion Control system in order to prevent potential damage to
the machine or product.

Application

As with SS1, the SS2 function ensures the quickest possible
deceleration of the motor. However, the motor power is not
switched off. Instead, a control system prevents it from leaving
the standstill position — even if it is affected by external forces.
Typical applications for SS2 include machine tools, for example.

Customer benefits

The SS2 function ensures a rapid axis stop. Because the control
remains active, after the safety function is deselected,
productive operation can continue without referencing. This
ensures short setup and standstill times and high productivity.

SOS

G_D211_XX_00306
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Safe Operating Stop (SOS)

With the SOS function, the stopped motor is held in position by
the drive control system and its position is monitored.

Effect

The SOS function constitutes safe standstill monitoring. The
drive control remains in operation. The motor can therefore
deliver the full torque to hold the current position. The actual
position is reliably monitored. In contrast to safety functions SS1
and SS2, the speed setpoint is not influenced autonomously.
After SOS has been activated, the higher-level control must
bring the drive to a standstill within a parameterized time and
then hold the position setpoint.

Application

SOS is an ideal solution for all those applications for which the
machine or parts of the machine must be at a safe standstill for
certain steps, but the drive must also supply a holding torque. It
is ensured that despite counter torque the drive remains in its
current position. In contrast to SS1 and SS2, the drive does not
brake autonomously in this case. It expects the higher-level
controller to ramp down the relevant axes as a coordinated
group within an adjustable delay time. This can be used to
prevent any damage to the machine or product. Typical
applications for SOS include winders, converting and
packaging machines and machine tools.

Customer benefits

No mechanical components are necessary to keep the axis in
position despite any counterforce that may occur. Due to the
short switching times and the fact that the drive control always
remains active, setup and downtimes are reduced.
Recalibration of the axis after exiting the SOS function is not
necessary. The axis can immediately be moved again after
deactivation of the SOS function.

G_D211_XX_00207

Safe Brake Control (SBC)

The SBC function permits the safe control of a holding brake.
SBC is always activated in parallel with STO.

Effect

A holding brake which is active in a de-energized state is
controlled and monitored using safe two-channel technology.
Due to the two-channel control, the brake may still be activated
in the event of an insulation fault in the control cable. Errors of
this kind are detected early by means of test pulses.

Note:

Safe Brake Control does not detect mechanical faults in the
brake itself, such as worn brake linings. For Motor Modules in
booksize format, the terminals for the motor brake are
integrated. An additional Safe Brake Relay is required for Power
Modules in blocksize format. An additional Safe Brake Adapter
is necessary for Power Modules in chassis format.

Application

The SBC function is used in conjunction with the functions STO
or SS1 to prevent the movement of an axis in the torque-free
state, e.g. because of gravity.

Customer benefits

Again, the function saves the use of external hardware and the
associated wiring.

STO
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Safe Brake Test (SBT)

The SBT diagnostic function carries out a brake function test at
regular intervals or before personnel enter the danger zone.

Effect

A good way to check the proper functioning of brakes that have
become worn is to apply a torque to the closed brake. Drive
systems that have two brakes, e.g. motor brake and external
brake, can be tested with different torque values.

Application

The SBT diagnostic function is suitable for implementing a safe
brake in combination with the SBC function.

Customer benefits

The function detects faults or wear in the brake mechanics.
Automatically testing the effectiveness of brakes reduces
maintenance costs and increases the safety and availability of
the machine or plant.

SBT

G_D211_XX_00311

E

Safely-Limited Speed (SLS)

The SLS function monitors the drive to ensure that it does not
exceed a preset speed or velocity limit.

Effect

The SLS function monitors the drive against a parameterized
speed limit. Four different limit values can be selected. As in the
case of SOS, the speed setpoint is not influenced independently.
After SLS has been selected, the higher-level control must bring
the drive down below the selected speed limit within a parame-
terizable time. If the speed limit is exceeded, a customizable
drive-integrated fault reaction occurs.

The SLS limit stage 1 can be multiplied by a factor that is
transferred in 16-bit resolution via PROFIsafe. This allows an
almost unlimited number of limits to be specified.

Application

The SLS function is used if people are in the danger zone of a
machine and their safety can only be guaranteed by reduced
speed. Typical application cases include those in which an
operator must enter the danger zone of the machine for the
purposes of maintenance or setting up, such as a winder in
which the material is manually threaded by the operator. To
prevent injury to the operator, the roller may only spin at a safely
reduced speed. SLS is often also used as part of a two-stage
safety concept. While a person is in a less critical zone, the SLS
function is activated, and the drives are only stopped safely in a
smaller area with higher potential risk. SLS can be used not only
for operator protection, but also for machinery protection, e.g. if
a maximum speed must not be exceeded.

Customer benefits

The SLS function can contribute to a significant reduction in
downtime, or greatly simplify or even accelerate setup. The
overall effect achieved is a higher availability of the machine.
Moreover, external components such as speed monitors can be
omitted.

G_D211_XX_00307
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Safe Speed Monitor (SSM)

The SSM function warns when a drive is working below an
adjustable speed limit. As long as it remains below the threshold,
the function issues a safety-related signal.

Effect

If a speed value drops below a parameterized limit, a safety-
related signal is generated. This can, for example, be processed
in a safety control unit to respond to the event by programming,
depending on the situation.

Application

With the SSM function, in the simplest case, a safety door can be
unlocked if the speed drops below a non-critical level. Another
typical example is that of a centrifuge that may be filled only
when it is operating below a configured speed limit.

Customer benefits

Unlike SLS, there is no drive-integrated fault reaction when the
speed limit is exceeded. The safe feedback can be evaluated in
a safety control unit, allowing the user to respond appropriately
to the situation.

-
1
1
G_D211_XX_00209

Safe Direction (SDI)

The SDI function ensures that the drive can only move in the
selected direction.

Effect

Deviation from the direction of motion currently being monitored
is detected reliably and the configured drive-integrated fault
reaction is initiated. It is possible to select which direction of
rotation is to be monitored.

Application

The SDI function is used when the drive may only move in one
direction. A typical application is to permit the operator access
to a danger zone, as long as the machine is rotating in the safe
direction, i.e. away from the operator. In this state, the operator
can feed material into the work zone or remove material from the
work zone without danger.

Customer benefits

The function saves the use of external components such as
speed monitors and the associated wiring. The release of a
danger zone while the machine is moving away from the
operator increases productivity. Without the SDI function, the
machine must be safely stopped during material loading and
removal.

G_D211_XX_00308a

|

SDI

Siemens D 11 - 2023



https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D211_XX_00209&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D211_XX_00308&showdetail=true&view=Search

© Siemens 2023

Highlights

Safety Integrated

. Function
Safely-Limited Acceleration (SLA)

The SLA function monitors that the drive does not exceed a
preset acceleration limit value.

Effect

The SLA function monitors that the motor does not violate the
defined acceleration limit (e.g. in setup mode). SLA detects
early on whether the speed is increasing at an inadmissible rate
(the drive accelerates uncontrollably) and initiates the stop
response.

Application

The SLA function is used, e.g., for SIMATIC Safe Kinematics.
SLA can only be used in safety systems with an encoder.

Customer benefits

The function monitors for maximum permissible acceleration in
setup mode and safe monitoring of the tool center point with
different kinematics.

O—m

|

G_D211_XX_00363

Safely-Limited Position (SLP)

The SLP function monitors the axis to ensure that it remains
within the permissible traversing range.

Effect

When SLP is activated, the traversing range limited by the
configured software limit switches is safely monitored. If the
permitted traversing range is exited, a configurable fault
reaction occurs. It is possible to toggle between two traversing
ranges, even when the machine is in operation.

Application

SLP is used for applications in which machine operators have to
enter a protection area, e.qg. for feeding in and removing
material. Safe monitoring of the axis position ensures that the
axis cannot move into the protection area released for operators
and so place them in danger, for example, on storage and
retrieval machines, gantry cranes or machining centers.

Customer benefits

SLP can be used for highly-effective protection area monitoring.
The function does away with the use of external components
such as hardware limit switches and the associated wiring
expense. Due to the short reaction time following a limit
overshoot, safety clearances can be reduced.

O —

SLP
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Safe Position (SP)

The SP function transfers the actual position values determined
safely in the drive over safe PROFIsafe communication to a
safety control.

Effect

In contrast to the SLP function that monitors the current actual
position value against a limit and, in the case of an overshoot,
activates a drive-integrated fault reaction, SP transfers the
current actual position values to the safety control. Position
monitoring is implemented in the safety program of the control.
Extended PROFIsafe telegrams are available for transferring the
position values. The position values can be transferred in 16-bit
or 32-bit resolution, as required. A time stamp is also transferred
with the position values.

Application

Tailor-made safety concepts can be created using the SP
function. It is ideal for use on machines that require flexible
safety functions. It is extremely versatile and can be used, for
example, to implement safe, axis-specific range detection by
means of safe cams. The SP function can also be used to
implement multi-axis safety concepts, multi-dimensional
protection areas and zone concepts.

Customer benefits

Position monitoring or speed monitoring is implemented in the
safety program of the control, so the user has the flexibility for
implementing tailor-made safety functions. The reaction to a limit
overshoot must also be specified in the safety program. This
means a higher initial programming outlay, but it does offer the
opportunity for initiating different fault reactions depending on
the situation.

SP

— o —

Bl

G_D211_XX_00309a

Safe Cam (SCA)

The SCA function enables safety-related monitoring of the
position.

Effect

The SCA function outputs a safe signal if the drive is within a
specified position range. It facilitates the realization of safe
axis-specific range detection. Up to 30 safe cams can be
parameterized per axis.

Application

Itis only permissible that a protective door is opened if a drive is
in a certain position range. The drive may only be traversed with
reduced speed when it is located in a certain position range.

Customer benefits

The function enables safety-related switchover of safety
functions. With SCA, safe electronic cam controllers can be
implemented without additional hardware. With SCA, work and
protection zone delimitations are reliably detected.

~
G_D211_XX_00360
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Basic Functions, Extended Functions, and
Advanced Functions

With SINAMICS G converters, the safety functions are basically
implemented without encoders.

With SINAMICS S drives, the safety functions are implemented
with encoders — individual safety functions can also be operated
without encoders.

The Safety Integrated Functions are grouped into Basic
Functions, Extended Functions, and Advanced Functions.

The Basic Functions are included in the standard scope of
supply.

The Extended Functions must be activated by a license. The
Advanced Functions for SINAMICS S120 must also be activated
via a license.

The electronic Certificate of License is the paperless delivery
form for runtime options for SINAMICS and contains information
about the type of rights of use purchased for the software.

e Basic Functions
- Safe Torque Off (STO)
- Safe Brake Control (SBC)
- Safe Stop 1 (SS1)

* Extended Functions
- Safe Stop 1 with external stop (SS1E)
- Safe Stop 1 (SS1) with SBR or SAM
- Safe Stop 2 with external stop (SS2E)
- Safe Stop 2 (SS2) with SBR or SAM
- Safe Operating Stop (SOS)
- Safely-Limited Speed (SLS)
- Safe Speed Monitor (SSM)
- Safe Direction (SDI)
- Safely-Limited Acceleration (SLA)
- Safe Brake Test (SBT) diagnostic function

e Advanced Functions
- Safely-Limited Position (SLP)
- Safe Position (SP)
- Safe Cam (SCA)

The license for Safety Integrated Advanced Functions also
includes the license for Safety Integrated Extended Functions.

For the Extended Functions SS1 and SS2 with SAM, Safe
Acceleration Monitor (SAM) is performed during braking to
identify any faults already during the braking phase.

With SS1 and SS2, a Safe Brake Ramp (SBR) can be configured
as an alternative.

The Basic Functions — activated via on-board terminals on the
device, TM54F Terminal Module (only for SINAMICS S) or via
PROFIsafe — do not require an encoder.

Activation of the Safety Integrated Functions

The safety functions for SINAMICS drives can be activated via
terminals, e.g. for use of a conventional safety circuit.

For standalone safety solutions for small to medium-sized
applications, it is frequently sufficient that the various sensing
components are directly hardwired to the drive.

For integrated safety solutions, the safety-relevant sequences
are generally processed and coordinated in the fail-safe
SIMATIC controller. Here, the system components communicate
via the PROFINET or PROFIBUS fieldbus. The safety functions
are controlled via the safe PROFIsafe communication protocol.

SINAMICS drives can be easily integrated into the plant or
system topology.

PROFIsafe

SINAMICS drives support the PROFIsafe profile based on
PROFINET as well as on PROFIBUS.

PROFlsafe is an open communications standard that supports
standard and safety-related communication over the same
communication path (wired or wireless). A second, separate bus
system is therefore not necessary. The telegrams that are sent
are continually monitored to ensure safety-relevant
communication.

Possible errors such as telegrams that have been lost, repeated
or received in the incorrect sequence are avoided. This is done
by consecutively numbering the telegrams in a safety-relevant
fashion, monitoring their reception within a defined time and
transferring an ID for transmitter and receiver of a telegram.

A CRC (cyclic redundancy check) data security mechanism is
also used.

The operating principle of Safety Integrated
Two independent switch-off signal paths

Two independent switch-off signal paths are available. All
switch-off signal paths are low active. This ensures that the
system is always switched to a safe state if a component fails or
in the event of cable breakage. If a fault is discovered in the
switch-off signal paths, the STO or SS1 function (depending on
parameter settings) is activated and a system restart inhibited.

Two-channel monitoring structure

All the main hardware and software functions for Safety
Integrated are implemented in two independent monitoring
channels (e.g. switch-off signal paths, data management, data
comparison). A cyclic crosswise comparison of the safety-
relevant data in the two monitoring channels is carried out.

The monitoring functions in each monitoring channel work on the
principle that a defined state must prevail before each action is
carried out and a specific acknowledgement must be made after
each action. If these expectations of a monitoring channel are
not fulfilled, the drive coasts to a standstill (two channel) and an
appropriate message is output.

Forced dormant error detection using test stop

The functions and switch-off signal paths must be tested at least
once within a defined time in order to meet requirements as per
EN ISO 13849-1 and IEC 61508 in terms of timely fault
detection. This must be implemented either in cyclic manual
mode or the test stop must be automatically initiated as part of
the process. The test stop cycle is monitored, and after a
specific time has been exceeded, an alarm is output. A test stop
does not require a POWER ON. The acknowledgment is set by
canceling the test stop request.

Examples of when forced dormant error detection must be
performed:

e When the drives are at a standstill after the system has been
switched on

e Before the protective door is opened
e At defined intervals (e.g. every 8 hours)
¢ |n automatic mode, time and event-driven
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Safe speed/position sensing without/with encoder
Safe actual value sensing without encoder

A drive monitor with encoder is necessary for operation of a
series of safety functions.

For applications with encoderless mode or with encoders that
have no safety capability, the safety functions can also be
implemented without encoder. It is not possible to use all safety
functions in this case.

For devices in Chassis format, encoderless safety functions can
only be implemented when certain boundary conditions apply
(see SINAMICS S120 Safety Integrated and SINAMICS G130,
G150, S120 Chassis, S120 Cabinet Modules, S150;

Safety Integrated Function Manuals).

In operation without encoder, the actual speed values are
calculated from the measured electrical actual values. This
means that speed monitoring is also possible during operation
without an encoder.

Safety Integrated Extended Functions "without encoder" must
not be used if the motor, after it has been switched off, can still
be accelerated by the mechanical elements of the connected
machine component.

Safe actual value sensing with encoder

Incremental encoders or absolute encoders can be used for
safe sensing of the position values on a drive.

Safe actual value sensing relies on redundant evaluation of the
incremental tracks A/B that supply sin/cos signals of 1 V. Only
encoders of the type whose A/B track signals are created and
processed using purely analog techniques can be used.

HTL/TTL incremental encoders may also be used. In this case,
safe actual value sensing is achieved by using two independent
encoders. The minimum possible speed resolution must also be
taken into account. The encoder signals are input via the
Sensor Module Cabinet-Mounted SMC30 (for cabinet options
K50, K52).

The encoder signals are input via Sensor Modules.

As an alternative, motors with an integrated DRIVE-CLIQ
interface can be used. The speed or position actual values are
generated directly in the motor as safe values and are
transferred to the Control Unit over safe communication via
DRIVE-CLIQ.

Certified built-on rotary encoders with DRIVE-CLIQ interface
may also be used (see
https://support.industry.siemens.com/cs/document/65402168).

The encoder must be mechanically attached in such a manner
that the encoder shaft is unable to unplug or slide off. For notes
on this, see IEC 61800-5-2: 2016, Table D.16.

A list of Siemens motors that fulfill the electrical and mechanical
requirements is available at:
https://support.industry.siemens.com/cs/document/33512621
The following can be used for safe speed/position sensing:

e Single-encoder systems or

e Dual-encoder systems

Single-encoder system

M= T T R e
] 000000000 | 000000000 | 0000
E = Encoder
M = Motor
== 1]
[a]
o oo 9o
] Machine table

Backlash

Sensor Module
(not applicable for motor with
DRIVE-CLIQ interface)

G_D211_EN_00216b

Example: Single-encoder system

In a single-encoder system, the motor encoder is used
exclusively for safe actual value sensing.

Dual-encoder system

[ DRIVE-CLIQ

TIO0A00 | TO000aaan [ B0on
100000000 | 100000000 | 5000

i

B

M = Motor

Sensor Module
(not applicable for motor with
DRIVE-CLIQ interface)

G_D211_EN_00217b

Example: Dual-encoder system

In the case of the dual-encoder system, the safe actual values
for a drive are provided by two separate encoders. The actual
values are transferred to the Control Unit over DRIVE-CLIQ.
When motors without a DRIVE-CLIQ connection are used, a
Sensor Module must be provided.

HTL/TTL incremental encoders can be used as an alternative
with a dual-encoder system. Either two HTL/TTL encoders, one
dual-HTL/TTL encoder or one HTL/TTL encoder and one sin/cos
encoder can be used.
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The safety functions are listed below with criteria for actual value sensing:

Functions Abbreviation With encoder Without encoder Description
Basic Functions Safe Torque Off STO Yes Yes Safe Torque Off

Safe Stop 1 SSH Yes Yes V) Safe stopping process in
accordance with stop
category 1

Safe Brake Control SBC Yes Yes Safe Brake Control

Extended Functions Safe Torque Off STO Yes Yes Safe Torque Off

Safe Stop 1 SSH Yes Yes 1) Safe stopping process in
accordance with stop
category 1

Safe Brake Control SBC Yes Yes Safe Brake Control

Safe Operating Stop SOS Yes No Safe monitoring of the
standstill position

Safe Stop 2 SS2 Yes No Safe stopping process in
accordance with stop
category 2

Safely-Limited Speed SLS Yes Yes V) Safe monitoring of the
maximum speed

Safe Speed Monitor SSM Yes Yes V) Safe monitoring of the
minimum speed

Safe Direction SDI Yes Yes 1) Safe monitoring of the
direction of motion

Safely-Limited Accelera- SLA Yes No Safely-Limited

tion Acceleration

Safe Brake Test SBT Yes No Diagnostic function for

safe testing of the
required holding torque

of a brake
Advanced Functions Safely-Limited Position ~ SLP Yes No Safely-Limited Position
Safe Position SP Yes Yes 2 Safe transfer of position
values
Safe Cam SCA Yes No Safe cams
" The use of this safety function without encoder is permitted with 2) Only for the transmission of relative position values. An encoder is required

asynchronous (induction) motors, synchronous motors from the SIEEMOSYN to transmit absolute position values.
series, or with SIMOTICS reluctance motors.
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The safety functions integrated in SINAMICS drives are listed below.

Safety Low voltage
Integrated  Standard Performance frequency converters Distributed frequency converters
SINAMICS SINAMICS
V20 G120C G120 G130 G115D wall G120D
G150 and motor-
mounted
CU230P-2 CU240E-2 CU250S-2 CU320-2 CuU240D-2 Cu250D-2
STO - v - v v v v v v
SS1 — = = v v v = v v D
Ss2 - - - - - V2 - - -
SOS = = = = = V2 - - -
SBC = = = = v v - - -
SBT v'2
SLS B - - v v 2 v 2 v 2 v v
SSM v v 2 v 2 v )
SDI - - - v v V2 - v v
SLA v 2
SLP - - - - - - - - -
SP - - - - = = = - -
SCA - - - - - - - - -
Control
PROFlsafe - v - v v v v v
F-DI - v - v v v v v v

. More information

The Safety Integrated Function Manual contains detailed
information about the safety functions
https://support.industry.siemens.com/cs/document/109781722

Further manuals pertaining to Safety Integrated in drive systems
can be found on the internet at
https://support.industry.siemens.com/cs/ww/en/ps/13206/man

More information about Safety Integrated in SINAMICS can be
found on the internet at
www.siemens.com/safety-drives

) With fail-safe Control Unit.
2) With Safety Extended license.
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The safety functions integrated into the drive can greatly reduce
the effort required to implement safety concepts.

The Safety Integrated functions are implemented electronically
and therefore offer short response times in comparison to
solutions with externally implemented monitoring functions.

As an alternative to controlling via terminals and/or PROFIsafe,
there is also the option to parameterize several Safety Integrated
functions without selection. In this mode, after parameterization
and a POWER ON, these functions are permanently selected.

Example

"SLS without selection" can be used, for example, to monitor the
maximum velocity to prevent the drive from exceeding a
mechanical speed limit. For this purpose, use of the "SLS without
selection" function means that an F-Dl is not needed.

Safety Integrated with and without encoder

The Safety Integrated Basic Functions STO, SBC and SS1 can
be operated without encoder: two safety-capable incremental
encoders (HTL or TTL) are required for utilization of the Safety
Integrated Extended Functions SLS, SDI and SSM. Each of
these is connected to an SMC30 Sensor Module Cabinet (with
SINAMICS G150: first SMC30 option K50, second SMC30
option K52). The minimum possible velocity resolution for an
HTL/TTL encoder system must be taken into account.

Further information can be found in the Safety Integrated
Function Manual.

Licensing
No license is required for the Basic Functions.

The Extended Functions require one license for each axis with
safety functions. It is of no consequence here which Safety
Integrated functions are used and how many.

The license for SINAMICS G130 devices can be ordered as
option FO1 at the same time as the memory card. An upgrade
license for the Control Unit Kit is available.

The license required for SINAMICS G150 can be ordered as
option K01 at the same time.

Safe Brake Adapter

The SBC function requires a Safe Brake Adapter (option K88 for
SINAMICS G150).

The Safe Brake Adapter allows safe control of electro-mechanical
motor brakes.

The Safe Brake Adapter controls 230 V AC brakes. The SBC
function monitors the control of the brake, however, not its
mechanical functioning.

The converter controls the connected brake using the motor
holding brake function.

External surge suppressors are not required. The cable
harnesses for connection to the Power Module are included in
the scope of supply.

The brake is controlled in accordance with IEC 61508 SIL 2 and
EN ISO 13849-1 PL d and Category 3.

i '
oyaer oy L

= 15

Motor holding
brake

diagnostics™ |

|
|
|
Brake i
[
M 'n,
X

G_D213_EN_00090a

Safe Brake Control (SBC)
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Function Control Underlying function Reaction to limit ~ External Encoder License
overshoot setpoint input required ) required
effective
Basic Functions
STO * EP terminals on SBC - No No 2 No 3
Power Module (if activated)
e Terminal module
(option K82)
e PROFIsafe
SBC ¢ Via Safe Brake Adapter - - - No No
SS1 e EP terminals on STO following expiry of the STO Can be No No
Power Module parameterized delay time, SBC parameterized

e Terminal module
(option K82)

(if activated)

* PROFlsafe
Extended Functions
sTO * F-Dl on TM54F SBC - No Yes 2 Yes 9
o PROFlsafe (if activated)
SS1 with e F-DI on TM54F Safe Acceleration Monitor (SAM) or  STO Can be No Yes
SBR/SAM « PROFlsafe Safe Brake Ramp (SBR) during parameterized
braking. STO and SBC (if
activated) following expiry of the
parameterized delay time or if the
speed falls below the minimum
speed limit
S§S2 e F-DI on TM54F Safe Acceleration Monitor (SAM) or SS1 — STO No Yes Yes
« PROFlsafe Safe Brake Ramp (SBR) during
braking. Following expiry of the
parameterized SOS delay time
SLS e F-DI on TM54F - STO, SS1 (can be Yes No Yes
encoderless , pROF|safe parameterized)
e Continuously activated
SLS e F-DI on TM54F - STO, SS1 (can be Yes Yes Yes
* PROFIsafe parameterized)
e Continuously activated
SOS e F-DI on TM54F - SS1 — STO Yes Yes Yes
* PROFlIsafe
SSM * Always active, if configured - Signals thatthe  Yes No Yes
speed has fallen
below a specified
value
SDI e F-DI on TM54F - STO, SS1 (can be Yes No Yes
* PROFlsafe parameterized)
e Continuously activated
SLA e F-DIl on TM54F - STO, SS1, SS2 Yes Yes Yes
* PROFIsafe (canbe
parameterized)
SBT e F-DI on TM54F - Signals testresult. Yes Yes Yes

" Encoderless Safety Extended Functions can be implemented only on

request.

* PROFlsafe

Warning if test
failed

2) Activation using terminals on the TM54F requires an encoder.

3) Activation using terminals on the TM54F requires a license.
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Step by step to more efficiency

One of the core objectives of the European Union is a
sustainable power industry. In industrial plants today, around
70 % of the power demand is from electrically driven systems.
This high percentage contains huge potential for saving energy
in electrical drives. For that reason, the European Union
introduced minimum requirements for the energy efficiency of
electric motors in the form of a statutory motor regulation as early
as 2011.

These activities are expanded by EU Directive 2019/1781, which
deals with more stringent requirements for DOL motors (Direct
On Line) and defines the efficiency limits for frequency
converters. The directive offers a legal basis for technical
content in terms of the efficiency of specific products and
services. However, standardization plays a leading role in
determining the range and available market technology.

Improving energy efficiency is supported by a systematic
selection of the most efficient converter and drive system
technologies on the IEC 61800-9 series of standards. Part 1
specifies the methodology to determine the energy efficiency
index of an application on the basis of the expanded product
approach (EPA) and semi-analytical models (SAMs), whereas
part 2 entails indicators for the evaluation of the energy
efficiency performance and classification of converters and
drive systems.

First of all, the consideration of eight application-relevant
operating points is introduced as mandatory, in order to take the
different applications into account in a targeted manner.
Determination of loss values at these eight points and definition
of efficiency classes are laid down by the standard in a uniform
way. This enables data relevant to operation, such as
application-specific load profiles, to now be taken into account
more easily in the energy efficiency analysis.

The standard is especially important for variable-speed drives of
the following types:

e for AC/AC converters without energy recovery functionality
e for motors with integrated converters

e for supply voltages of 100 V to 1000 V

e for power ratings of 0.12 kW to 1000 kW

To cover all applications of driven machines, the IEC 61800-9-2
standard defines operating points in full-load and partial-load
operation, at which the losses of the motor and drive systems
have to be determined. Based on the loss data at the operating
points in partial-load operation, variable-speed drives can be
explicitly considered in more detail. This makes their
advantages especially clear.

Centrifugal pumps, fans
Rl e Load torque M ~ n2
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Duty cycles for different driven machines

Moreover, frequency converters and motor systems are
classified in efficiency classes, which permit an initial rough
estimate of the potential saving. Definition of reference systems
is a key aspect of this because they provide standard reference
values. The positioning of these reference systems defines the
efficiency class. The relative distance from the reference system
can be used as an absolute measure of the efficiency at the
operating point in question.
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Advantages of the detailed loss consideration of
IEC 61800-9-2 over the previous consideration of
efficiencies and maximum loss values

For motors, the efficiency consideration was previously only
defined for operation without a converter at 50/60 Hz. It provides
a good way of comparing the energy efficiency of motors from
different manufacturers for this use case.

The more detailed loss analysis of IEC 61800-9-2, on the other
hand, is aimed at speed-controlled operation and therefore now
also includes motors especially designed for converter
operation in the energy analysis. These were previously not
covered by the applicable standards.

Moreover, a loss analysis over the entire setting and load range
of the motor is possible. This is done in accordance with the
standard IEC 61800-9-2 with typical values.

For holistic consideration, itis essential to include all the relevant
components of a drive system. The IEC 61800-9-2 standard
defines this in detail. The standardized expression of power loss
data as a percentage makes comparison considerably easier
and more transparent.

The method also makes it possible to consider a motor that
produces a holding torque at speed zero, for example. In this
case, the efficiency is zero, but a power loss from current
producing magnetization and holding torque does occur. In
summary, the key advantage of standard IEC 61800-9-2 is the
ability to perform the energy analysis of an electrical drive
system based on standardized load profiles in all operating
ranges due to uniform general conditions. This provides the user
with complete transparency irrespective of the manufacturer.

Establishing efficiency classes of frequency converters
(Complete Drive Modules CDM)

To avoid overmodulation and to ensure comparability between
makes, which cannot be achieved otherwise, the efficiency
classes of CDMs refer to the 90/100 operating point (90 % motor
stator frequency, 100 % torque current).

Standard IEC 61800-9-2 defines the relative losses of a CDM in
efficiency classes IEO to IE2. With reference to the value of a
CDM of efficiency class IE1 (reference converter), a CDM of
efficiency class IE2 has 25 % lower losses and a CDM of
efficiency class IEO has 25 % higher losses.

The publication of EU Directive 2019/1781 makes compliance
with the eco-design requirements for the product declaration of
conformity mandatory.

AC/AC transformers, that belong to the aforementioned
categories (specific voltage and performance level without
regenerative feedback capability), must meet efficiency class
IE2, in order to be authorized for installation/use within the EU.

Operating points for CDMs

Determination of the
efficiency classes IEO to IE2
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75%
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50% IE2 reference value

Complete Drive Module (CDM) — determining the efficiency class

Establishing the efficiency classes of drive systems
(Power Drive Systems PDS)

What is possible for the individual systems, of course, also
applies to the entire electrical PDS (frequency converter plus
motor). Detailed comparisons are now possible at this level, too.
The reference values for the reference system provide clear
indications of the energy performance of the PDS.

Because targeted matching of the motor and CDM provides
additional potential for optimization in electrical drive systems, it
is especially important for the user to consider the entire drive
system.

For the efficiency class of a PDS, too, a specific load point is
defined. In this case, the reference point used is the 100/100
operating point (100 % motor stator frequency, 100 % torque).

Standard IEC 61800-9-2 defines the relative losses of a PDS in
efficiency classes IESO to IES2. With reference to the value of a
PDS of efficiency class IES1 (reference drive), a PDS of
efficiency class IES2 has 20 % lower losses and a PDS of
efficiency class IESO has 20 % higher losses.
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Operating points for PDS
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Power Drive System (PDS) — determining the efficiency class

. More information

An example of a highly efficient drive system with efficiency Power loss data of SINAMICS converters for single-axis drives
class IES2 is the new synchronous inductance drive system with are available on the internet at
SIMOTICS reluctance motors and SINAMICS drives. More https://support.industry.siemens.com/cs/document/9405931 1

information is available on the internet at
www.siemens.com/drivesystem-reluctance
www.siemens.com/simotics-gp
www.siemens.com/simotics-sd
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Communication overview

Digital bus systems are commonly used in industrial automation
today. These handle communication between the control level,
the machine control, the sensors and actuators. The SINAMICS
product family offers integrated communication interfaces in all
product groups — which can be used to connect the most
important fieldbus systems in the simplest possible way.

The CU320-2 Control Unit offers the following options:

¢ PROFIBUS DP
- PROFIBUS DP equidistance and isochronous mode
- PROFIBUS DP device-to-device communication

e PROFINET
- PROFINET RT
- PROFINET IRT isochronous
- PROFINET IRT non-isochronous
- PROFINET Shared Device
- PROFINET media redundancy MRP (surge prone)
- PROFINET media redundancy MRPD (surge free)
- PROFlsafe
- PROFlenergy
- PROFIdrive application class 1
- PROFIdrive application class 3
- PROFIdrive application class 4

e USS
EtherNet/IP
e Modbus TCP
e Web server
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PROFIBUS - the proven, rugged bus system for automation
engineering applications

The requirements of users for an open, non-proprietary
communication system have resulted in the specification and
standardization of the PROFIBUS protocol.

PROFIBUS defines the technical and functional features of a
serial fieldbus system, with which the distributed field
automation devices in the lower area (sensor/actuator level) can
be networked up to the mid performance range (cell level).

Standardization according to IEC 61158/EN 50170 secures your
investments for the future.

Using the conformity and interoperability test performed by the
test laboratories authorized by PROFIBUS & PROFINET
International (Pl) and the certification of the devices by PI, users
have the security of knowing that the quality and functionality is
guaranteed, even in multi-vendor installations.

PROFIBUS versions

Two different PROFIBUS versions have been defined in order to
comply with the widely varying requirements at field level:

PROFIBUS FMS (Fieldbus Message Specification) — the
universal solution for communication tasks at the field and cell
levels in the industrial communication hierarchy.

PROFIBUS PA (Process Automation) — the version for
applications in process automation. PROFIBUS PA uses the
intrinsically safe transmission technology specified in

IEC 61158-2.

PROFIBUS DP (Distributed Periphery) — this version, which is
optimized for speed, is specifically tailored to the
communication of automation systems with distributed 1/O
stations and drives. PROFIBUS DP sets itself apart as a result of
very short response times and high noise immunity, and
replaces cost-intensive, parallel signal transfer with 24 V and
measured value transfer utilizing 0/4 ... 20 mA technology.

Communication > PROFIBUS

DP master class 2

Devices of this type (programming, configuring or operator
control devices) are used during commissioning, for configuring
the DP system, for diagnostics or for operating the active plant
or system. A DP master class 2 can, for example, read input,
output, diagnostic and configuration data of the devices.

DP device

A DP device is an |/O device which receives output information
or setpoints from the DP master, and as response, returns input
information, measured values and actual values to the DP
master. A DP device never sends data automatically, but only
when requested by the DP master.

The quantity of input and output information depends on the
device, and for each DP device in each send direction can be a
maximum of 244 bytes.

. Design

Bus participants on PROFIBUS DP

PROFIBUS DP makes a distinction between two different master
classes and one device class:

DP master class 1

For PROFIBUS DP, DP master class 1 is the central component.
In a defined and continually repeating message cycle the
central master station exchanges information with distributed
stations (DP devices).

. Function

Functional scope in DP masters and DP devices

The functional scope can differ between DP masters and
DP devices. The different functional scopes are classified as
DP-V0O, DP-V1 and DP-V2.

DP-V0 communication functions

The DP-VO master functions consist of "Configuration”,
"Parameter Assignment" and "Reading 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 device must be supplied with
extensive parameterization data during start-up and during
normal operation. These acyclically transferred parameterization
data are only rarely changed in comparison to the cyclic
setpoints, 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
functions for isochronous operation and device-to-device
communication between DP devices.

® |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
Control Telegram. Master and devices can then synchronize
their applications with this signal. The signal jitter between
cycles is less than 1 us.

Device-to-device communication:

The "publisher/subscriber' model is used to implement
device-to-device communication. Devices declared as
publishers make their input data/actual values and measured
values available to other devices, the subscribers, for reading.
This is performed by sending the response frame to the
master as a broadcast. Device-to-device communication is
therefore a cyclic process.

PROFIBUS with SINAMICS
SINAMICS uses the PROFIBUS DP protocol.
SINAMICS drives can only be used as DP devices.
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Your advantages at a glance

Flexibility

Tailor-made plant concepts

Optimal use of resources

PROFINET - the Ethernet standard for automation

PROFINET is the world's leading Industrial Ethernet standard for
automation with more than 40 million nodes installed worldwide.

PROFINET makes companies more successful, because it
speeds up processes and raises both productivity and plant
availability.

Performance

Increased productivity

} Industrial Wireless LAN

}> One cable for everything

> Speed

> Safety

) Device/network diagnostics

> High precision

) Flexible topologies > Energy efficiency

> Large quantity structures

) Open standard ) Simple wiring

) High transmission rate

) Web tools

) Fast device replacement

) Redundancy

) Expandability

) Ruggedness/stability

) Fast start-up

G_IK10_XX_10304

Flexibility

Short response times and optimized processes are the basic
requirements for competitiveness in global markets because the
product lifecycles are becoming shorter and shorter.

PROFINET ensures maximum flexibility in plant structures and
production processes, and it enables you to implement
innovative machine and plant concepts. For example, mobile
devices can also be integrated at locations that are difficult to
access.

Flexible topologies

In addition to the linear structure characterized by the
established fieldbuses, PROFINET also enables the use of star,
tree and ring structures. This is made possible by switching
technology via active network components, such as

Industrial Ethernet switches and media converters, or by
integrating switch functionality into the field devices. This results
in increased flexibility in the planning of machines and plants, as
well as savings in cabling.

The PROFINET network can be installed without any specialist
knowledge at all and meets all requirements that are relevant to
the industrial environment. The "PROFINET Installations
Guidelines" assist manufacturers and users with network
planning, installation and commissioning. Symmetrical copper
cables or RFl-resistant fiber-optic cables are used, depending
on the application. Devices from different manufacturers are
easily connected via standardized and rugged plug-in
connectors (up to IP65/IP67 degree of protection).

By integrating switch functionality into the devices, linear
topologies can be created that are directly oriented toward an
existing machine or plant structure. This reduces cabling
overhead and cuts down on components such as external
switches.

IWLAN

PROFINET also supports wireless communication with Industrial
Wireless LAN, thus opening up new fields of application. For
example, technologies subject to wear, such as trailing cables,
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 necessary
for fail-safe communication, which means that standard switches
and standard network transitions can continue to be used without
any restrictions. In addition, fail-safe communication is equally
possible via Industrial Wireless LAN (IWLAN).

Open standard

PROFINET, the open multi-vendor standard

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

Thanks to its openness, PROFINET provides the basis for a
standardized automation network in the plant, to which all other
machines and devices can be connected. Even the integration
of existing plant components, for example using PROFIBUS,
presents no problems due to the use of network transitions.

Use of web tools

Thanks to the unrestricted support of TCP/IP, PROFINET permits
the use of standard web services such as web servers.
Irrespective of the tool used, information from the automation
level can be accessed from virtually any location using a
commercially available internet browser. This considerably
simplifies commissioning and diagnostics. Users can then
decide for themselves how much openness to the IT world they
want to allow for their machine or plant. This means that
PROFINET can be used simply as an isolated plant network or
connected via appropriate Security Modules, such as the
SCALANCE S modules, to the office network or the internet. In
this way, new remote maintenance concepts or the high-speed
exchange of production data become possible.

Expandability

Onthe one hand, PROFINET facilitates the integration of existing
systems and networks without any great effort. In this way,
PROFINET safeguards investments in existing plant
components that communicate via PROFIBUS and other
fieldbuses such as AS-Interface. On the other hand, additional
PROFINET nodes can be added at any time. By using additional
network components, network infrastructures can be expanded
using cabling or wireless methods — even while the plant is
operating.

Efficiency

Greater global competition means that companies must use
their resources economically and efficiently. This applies in
particular to production. This is where PROFINET ensures
greater efficiency. Simple engineering guarantees fast
commissioning, while reliable devices ensure a high level of
plant availability. Comprehensive diagnostic and maintenance
concepts help to reduce plant downtimes and keep
maintenance costs to a minimum.

One cable for everything

PROFINET permits simultaneous fieldbus communication with
isochronous mode and standard IT communication (TCP/IP) on
one cable. This real-time communication for the transmission of
user/process data and diagnostic data takes place on a single
cable. Specific profile communication (PROFIsafe, PROFIdrive
and PROFlenergy) can be integrated without any additional
cabling. This solution offers a wide scope of functions at a low
level of complexity.

Device and network diagnostics

By retaining the tried and tested PROFIBUS device model, the
same diagnostics information is available with PROFINET. In
addition, module-specific and channel-specific data can also be
read out from the devices during device diagnostics, enabling
faults to be located quickly and easily. Apart from the availability
of device information, the reliability of network operation has top
priority in the network management.

In existing networks the Simple Network Management Protocol
(SNMP) has established itself as the de facto standard for the
maintenance and monitoring of the network components and
their functions. PROFINET uses this standard and gives users
the opportunity to maintain their networks with tools that are
familiar to them, such as the SINEMA Server network
management software.

For easier maintenance of PROFINET devices, both on-site and
remotely via a secure VPN connection, application-specific
websites can be set up on the web server of the field devices
using the familiar HTML standard.

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 profile, which is defined by the PNO and is independent of
any manufacturers or devices, enables energy demand and
costs to be significantly reduced: Using PROFlenergy, any
specific loads that are not currently being used can be switched
off. This achieves a noticeable reduction in energy costs during
breaks in production. PROFlenergy permits the simple,
automated activation and deactivation of technologically related
plant components. It is coordinated centrally by means of a
higher-level controller and is networked via PROFINET. This
ensures that as much energy as possible is saved during long
breaks. Temporarily switching off plant components contributes
to the even distribution and most efficient use of energy.

The use of PROFlenergy is made easy for the machine builder
by its integration into familiar series of products. In addition,
PROFlenergy is defined in such a way that the necessary
function blocks can easily be integrated into existing automation
systems at a later stage.

Simple wiring

Particularly stringent demands are made on the installation of
cables in the industrial environment. In addition, there is a
requirement to set up industry-standard networks in the shortest
possible time without any special knowledge.

With FastConnect, Siemens offers a high-speed installation
system that meets all of these requirements. FastConnect is the
standard-compliant, industry-standard cabling system
consisting of cables, connectors and assembly tools for
PROFINET networks. The time required for connecting terminals
is minimized by the simple installation method using just a single
tool, while installation errors are prevented by the practical color-
coding. Both copper cables and glass fiber optic cables can be
easily assembled on site in this way.

Fast device replacement

PROFINET devices are identified by means of a name assigned
during configuration. When replacing a defective device, a new
device can be recognized from its topology information by the
IO controller and a new name can be assigned to it
automatically. This means that no engineering tool is necessary
for the replacement of equipment.

This mechanism can even be used for the initial commissioning
of a complete system. This speeds up commissioning,
particularly in the case of 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 affecting the entire plant
network. For areas that are particularly prone to radio frequency
interference (RFI), PROFINET allows the use of fiber optic
cables.
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Performance

Productivity and product quality determine the level of success
in the market. Precise motion control, dynamic drives, high-
speed controllers and the deterministic synchronization of
devices are therefore key factors in achieving superior
production. They facilitate high production rates and optimum
product quality at the same time.

Speed and precision

Fast motion control applications demand precise and
deterministic exchange of data. This is implemented by means
of drive controllers using isochronous real time (IRT).

With IRT and isochronous mode, PROFINET permits fast and
deterministic communication. This synchronizes the various
cycles of a system (input, network, CPU processing and output),
even in the case of parallel TCP/IP traffic. The short cycle times
of PROFINET make it possible to raise the productivity of
machines and plants and to guarantee the product quality and
high level of precision.

The standardized PROFIdrive profile permits vendor-
independent communication between CPUs and drives.

Large quantity structures

The use of PROFINET makes it possible to overcome the existing
restrictions regarding the scope of machines and systems that
can be implemented. In one network, several different
controllers can interact with their assigned field devices. The
number of field devices per PROFINET network is virtually
unlimited — the entire range of IP addresses is available.

High data rate

By using 100 Mbit/s in full duplex mode, PROFINET achieves a
significantly higher data rate than previous fieldbuses. This
means that other plant data can be transmitted over TCP/IP
without any problems, in addition to the process data.
PROFINET therefore meets the combined industrial demands for
simultaneously transmitting high-speed 10 data and large
volumes of data for additional sections of the application. Even
the transmission of large volumes of data, such as that from
cameras, has no adverse effect on the speed and precision of
the |0 data transmission, thanks to PROFINET mechanisms.

Media redundancy

A higher plant availability can be achieved with a redundant
installation (ring topology). The media redundancy can be
implemented not only with the aid of external switches, but also
by means of integrated PROFINET interfaces. Using the media
redundancy protocol (MRP), reconfiguration times of 200 ms
can be achieved. If the communication is interrupted in just one
part of the ring installation this means that a plant standstill is
prevented and any necessary maintenance or repair work can
be performed without any time pressure.

For motion control applications, PROFINET with IRT in ring
topologies offers extended media redundancy for planned
duplication (MRPD) which operates in a bumpless mode without
any reconfiguration time. If communication is interrupted (e.g. a
cable break) the process can continue operating without
interruption.

= SIMOTION —
D4x5-2 !

|
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= | o
o e | PROFINET [l |
\:- : D
e SINAMICS
SCALANCE i 5120
X200IRT :
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Bumpless media redundancy illustrated by example of SINAMICS S120
with SIMOTION and SCALANCE X200IRT

. Benefits

e PROFINET is the open Industrial Ethernet standard for
automation

e PROFINET is based on Industrial Ethernet

e PROFINET uses TCP/IP and IT standards

e PROFINET is real-time Ethernet

e PROFINET enables seamless integration of fieldbus systems

e PROFINET supports fail-safe communication via PROFIsafe
and also via IWLAN

. More information

More information is available on the internet at:
www.siemens.com/profinet
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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 basis for communication tasks in the
industrial field. With a share of over 90 %, Ethernet is the number

g one network worldwide and offers important features which have
2 essential advantages:
|ndustria|"” e Fast commissioning thanks to the simplest connection method
. o . ¢ High availability since existing networks can be extended
Ethernet is the basic internet technology for worldwide without any adverse effects

networking. 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.

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

Apart from the use of information technology, the deploymentof o Networking of different application areas such as office and
distributed automation systems is also on the increase. This production areas

entails breaking up complex control tasks into smaller,
manageable and drive-based control systems. This increases
the demand for communication and consequently a
comprehensive and powerful communication system.

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

Investment protection due to continuous compatibility with
further developments

Wireless communication using Industrial Wireless LAN

Industrial Ethernet provides a powerful area and cell network for
the industrial field, compliant with the IEEE 802.3 (ETHERNET)

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

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

¢ Fail-safety through redundancy

e Expanded diagnostics and message concept

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

SIMATIC NET offers corresponding network components and
products.
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PROFIdrive

PROFIdrive - the standardized drive interface for PROFINET
and PROFIBUS

PROFIdrive defines the device behavior and technique to
access internal device data for electric drives connected to
PROFINET and PROFIBUS - from basic frequency converters
up to high-performance servo controllers.

It describes in detail the practical use of communication
functions — device-to-device communication, equidistance and
clock cycle synchronization (isochronous mode) in drive
applications. In addition, it specifies all device characteristics
which influence interfaces connected to a controller over
PROFINET or PROFIBUS. This also includes the state machine
(sequence control), the encoder interface, scaling of values,
definition of standard telegrams, access to drive parameters,
etc.

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

What are profiles?

For devices and systems used in automation technology, profiles
define properties and modes of behavior. This allows
manufacturers and users to define common standards. Devices
and systems that comply with such a cross-manufacturer profile,
are interoperable on a fieldbus and, to a certain degree, can be
interchanged.

Are there different types of profiles?

A distinction is made between what are known as application
profiles (general or specific) and system profiles:

e Application profiles (also device profiles) predominantly refer
to devices (e.g. drives) and include an agreed selection
regarding bus communication as well as specific device
applications.

e System profiles describe classes of systems, including master
functionality, program interfaces and integration resources.

Is PROFIdrive fit for the future?

PROFIdrive has been specified by the PROFIBUS and
PROFINET International (Pl) user organization, and is specified
as a standard that is fit for the future through standard

IEC 61800-7.

The basic philosophy: Keep it simple

The PROFIdrive profile tries to keep the drive interface as simple
as possible and free from technology functions. As a result,
referencing models as well as the functionality and performance
of the PROFINET/PROFIBUS master have either no or only little
influence on the drive interface.

Highlights

Communication > PROFIdrive

One drive profile — different application classes

The integration of drives into automation solutions depends very
strongly on the particular drive application. In order to be able to
address the complete, huge bandwidth of drive applications —
from basic frequency converters up to synchronized multi-axis
systems with a high dynamic performance — using just one
profile, PROFIdrive defines six application classes, to which
most drive applications can be assigned:

e Class 1 - standard drives (pumps, fans, agitators, etc.)
¢ Class 2 — standard drives with technological functions
e Class 3 - positioning drives

¢ Class 4 — motion control drives with central, higher-level
motion control intelligence and the patented "Dynamic Servo
Control" positioning concept

¢ Class 5 —motion control drives with central, higher-level
motion control intelligence and position setpoint interface

e Class 6 — motion control drives with distributed motion control
intelligence integrated in the drives

. Design

The device model of PROFIdrive

PROFIdrive defines a device model comprising function
modules, which interoperate inside the device and which reflect
the intelligence of the drive system. These modules have objects
assigned to them which are described in the profile and are
defined with respect 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 subset of
profile parameters (approx. 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
"Device-to-Device Communication” and "Isochronous

Operation", or PROFINET 10 with real-time classes RT and IRT.

Application Class 4

Automation

Technology
Interpolation

Pos. Control

A
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| Control Word + Speed Setpoint + ... | Status Word + Actual Position ...

4;_

Clock synchronism

Drive Drive Drive

Closed Loop Speed Ctrl |

M
Encoder Encoder Encoder

Closed Loop Speed Ctrl |

Closed Loop Speed Ctl. |

. More information

More information on PROFINET and PROFIBUS is available at:
www.profibus.com

See under Download / Technical description & books /
PROFIdrive — Technology and Application - System Description.
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Ethernet Industrial Protocol (EtherNet/IP) is an open standard for
industrial networks. EtherNet/IP is used to transmit cyclic /O
‘ data and acyclic parameter data. EtherNet/IP was developed by
f ‘ the ODVA (Open DeviceNet Vendor Association) and belongs to

/_ - the international standard series IEC 61158.
i EtherNet/IP:

Communication > Modbus TCP

. Overview

The Ethernet protocol Modbus TCP is an open standard for
industrial networks. Modbus TCP is used to transmit acyclic

register data. Modbus TCP has been standardized in the
' ! international series of standards IEC 61158 since 2007.
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SINAMICS G130
Converter built-in units

75 kW to 800 kW

. Overview

The SINAMICS G130 is a converter that can be combined very
flexibly with the associated system components and installed
into customer-specific control cabinets or directly into machines.

SINAMICS G130 converter built-in units are available for the
following voltages and power ratings:

Line voltage Power

380...480V 3 AC 110 ... 560 kW
500 ... 600 V3 AC 110 ... 560 kW
660 ... 690 V3 AC 75 ... 800 kW

A wide range of add-on electrical components allow the drive
system to be optimized for specific requirements. Configuration
and commissioning are greatly simplified by predefined
interfaces.

The control accuracy of the sensorless vector control is suitable
for most applications, which means that an additional actual
speed value encoder is not required.

However, encoder evaluation units are available for the
SINAMICS G130 converters so that they can address
applications that require an encoder for plant-specific reasons.

Communication between the Control Unit, the Power Module
and other active SINAMICS components is performed via
DRIVE-CLIQ, the drive's internal interface. The DRIVE-CLIQ
connections, which are available as pre-assembled cables of
different lengths, allow a complete converter system to be put
together quickly.

For communication with the process control system, with the
CUB320-2 Control Unit either a PROFIBUS or a PROFINET
interface is available as standard. The interface can also be
expanded with digital and analog inputs and outputs. The TM31
Terminal Module and TB30 Terminal Board are provided for this
purpose. Additional expansion cards can also be installed to
allow communication via EtherNet/IP and Modbus TCP.

SINAMICS G130 converter built-in units, frame sizes FX and HX
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SINAMICS G130
Converter built-in units

75 kW to 800 kW

. Benefits

e Particularly quiet and compact converters due to the use of
state-of-the-art IGBT power semiconductors and an
innovative cooling concept.

¢ |ndividual modules and power components can be replaced
quickly and easily, which ensures a higher level of plant
availability. Replaceable components have been designed so
that they can be quickly and easily replaced. In addition, the
"Spares On Web" Internet tool makes it easy to view the spare
parts that are available for the particular order
(www.siemens.com/sow).

e Easy integration in automation solutions by means of a
standard communications interface as well as a range of
analog and digital interfaces.

e Simple commissioning and parameterization using interactive
menus on the AOP30 Advanced Operator Panel with graphic
LCD and plain-text display, or PC-supported using the
STARTER commissioning tool (www.siemens.com/starter).

e Preset software functions make it easier to adapt the converter
to the individual plant.

e All components, from individual parts to the ready-to-connect
cabinet, undergo rigorous testing throughout the entire
production process. This guarantees a high level of functional
reliability during installation and commissioning, as well as in
operation.

. Application

Variable-speed drives are ideal for all applications that involve
moving, conveying, pumping or compressing solids, liquids or
gases.

Key applications include:

¢ Pumps and fans

e Compressors

e Extruders and mixers

e Mills

. Design

The SINAMICS G130 converter built-in units provide machine
builders and plant constructors with a modular drive system that
can be tailored to specific applications.

SINAMICS G130 converter built-in units mainly consist of the
following modular, stand-alone components:

e Power Module
e Control Unit

They may be located separately from one another or combined in
a single unit. The Power Module contains a slot for the Control Unit.

The Power Modules are supplied with a DRIVE-CLIQ cable for
communication and a cable for the 24 V supply to the Control
Unit. These cables are pre-assembled for installing the Control
Unit in the Power Module. If the two units are installed in separate
locations, the cables must be ordered in the appropriate lengths.

The AOP30 Advanced Operator Panel and the numeric BOP20
Basic Operator Panel can be used for commissioning and local
operation.

Predefined interfaces, via terminal block or the CU320-2 Control
Unit with either PROFIBUS or PROFINET, make commissioning and
control of the drive much easier. The interfaces of the CU320-2
Control Unit can be supplemented with add-on modules, such as
the plug-in TB30 Terminal Board or the TM31 Terminal Module.

If further customer interfaces are required for the communication
with the drive, an external 24 V supply must be provided.

The following two figures provide assistance when assembling
the required converter components. The first figure shows the
design and individual components of a SINAMICS G130 drive.
The second figure is a flowchart containing the decision and
selection criteria required for the individual components.
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SINAMICS G130
Converter built-in units

75 kW to 800 kW

. Design
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Line-side power components
e.g.

Te—, Signal cables

Switch disconnectors
Line contactors
Line filters

Line reactors
Line harmonics
filters

Control Unit Kit

CU320-2 Control Unit
with CompactFlash card

Power Modules

Supplementary system components
e.g.

Terminal Board
Terminal Module
Sensor Module

Advanced
Operator Panel

PROFINET board

DC link components

e Braking Modules

a, r with braking resistors

S
rd
-

Motor-side power components
Motor reactors

Sine-wave filters

dv/dt-filter plus VPL
dv/dt-filter compact plus VPL

G_D011_EN_00163b
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. Design

C Configuration start )

®
No Tempeza;::ltltjjarztaios:nsor >‘E’| TM150* | l 3/68 ‘

v -
Large reduction of low- Yes [ Line Harmonics ‘ DRIVE-CLIQ cable ‘
frequency line harmonic distortions pre-assemblled X meters 375

’ Power Module 6SL3310-1G...-.AA3 ‘

L2
No Slight reduction of low- Yes O Speed measurement >ei>| SMC30 * | l 3/74 ‘
rQquency line harmonic distortions # v
DRIVE-CLIQ cable
v ‘ pre-assembled  x meters ‘
T

lNi< Current > 800 A ES v
No i Yes
No Measurement of the line or>_’{ VSM10 * | l 370 ‘

Switching/disconnecting "\ Yes No Switching/disconnecting “\ Yes motor voltage, flying restart 3
element element DRIVE-CLIQ cable
‘ pre-assembled  x meters
T
| Fuse-switch disconnector H Page 3/30 ‘ v
Power Control of the Safet Yes
q 3/30 No Ly
| Fuses | l Page 3/31 ‘ switch Integrated extended functions TM54F * | l 3/65 ‘
ia F-DI/F-DO v
—— via
DRIVE-CLIQ cable
| Contactor | l Page 3/30 ‘ ‘ pre-assembled x meters ‘
4 * T
Installation acc. to EN 61800-3 Yes »[ Linefiter | [on1] No HTE/?‘I’feLaCtualdval?e as,cquit?iTotn Viat S\Yes [2na SWC30 Ea
e S > encoder for Safety Integrate n *
| Extended functions
DRIVE-CLiQ cable ‘
3/76
Control Unit and Control Unit Kit CU320-2 3/52 ‘ pre-assembled  x meters
CompactFIash card 355 ¥ !
No Safe Yes
l’::]eg?/‘s%e’(p:’;fl'&no >Y£s>| TB30 Terminal Board l 3/60 ‘ Brake Control (SBC)
wi an
| SBA Safe Brake Adapter, 230 VAC | [ 3/72 |
PROFINET 0 connection Yes 5 Connecting cable between SBA
r< SINAMICS Link, EtherNet/IP | CBE20 l 3759 ‘ ‘ and Control Interface Module
¥ T
Yes Slight reduction Yes
Operator panel for Control Unit »> BOP20 | l 3/56 ‘ of the voltage load on the Motor reactor |~ l 3/37 ‘
[ motor winding
v
Yes .
Operator panel for cabinet mourw/ >| AOP30 | l 3/57 ‘ O Large reduction of the voltage NES dv/dt filter plus VPL |_ l 3/41 ‘
7 load on the motor winding

Serial plug-in cable
pre-assembled x meters
T

3/75 v Ve
N Large reduction of the voltage dv/dt filter 3/46
load on the motor winding compact plus VPL

v
- VJE;egia/cDeoe:Egrﬂ/ino Yes#| e | l — ‘ Infeed of almost Y
‘ DRIVE-C$LiQ Cable Mo« sinusoidal voltage at the mot>e—s" Sine-wave fiter || [ 3/50 |
pre-assembI?d X meters -
No InterfaCeixpansion >{e_s>| Addiioral Va1 | l e ‘ No Braking operation required>e_s>{ Braking Module | l 3/32 ‘
with DI/DO and AI/AO v

: |
‘ DRIVE-CLIQ cable Py
J i

pre-assembled x meters
G_D011_EN_00129 n .
T @ C Configuration end )

Braking resistor H 3/35 ‘
T

Note:
The use of an external 24 V supply must be checked for the components marked with *.
For further information, please refer to the SINAMICS Low Voltage Engineering Manual.
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SINAMICS G130
Converter built-in units

75 kW to 800 kW

. Design
Coated modules

The following converter components are equipped as standard
with coated modules:

* Power Modules

e Control Units

e Sensor Modules

® Terminal Modules

e Advanced Operator Panel (AOP30)

The coating on the modules protects the sensitive SMD

components against corrosive gases, chemically active dust
and moisture.

Nickel-plated busbars

All copper busbars of the Power Modules are nickel-plated in
order to achieve the best possible immunity to environmental
effects. The bare copper connections also do not have to be
cleaned for customer connections.

. Function

Communication with higher-level controller and customer
terminal block

A PROFIBUS or PROFINET communication interface is provided
as standard on the CU320-2 Control Unit for use as a customer
interface to the controller; there are also expansions such as the
TM31 Terminal Module, the TB30 Terminal Board and modules
to support EtherNet/IP, Modbus TCP or SINAMICS Link
communication.

These interfaces can be used to connect the system to the
higher-level controller using analog and digital signals, or to
connect additional devices.

To simplify configuration and commissioning of the drive, the
TM31 Terminal Module can be preset with a variety of factory
settings.

For further information, please refer to the SINAMICS Low
Voltage Engineering Manual.

Open-loop and closed-loop control functions

The converter control contains a high-quality vector control with
speed and current control as well as motor and converter
protection.
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SINAMICS G130
Converter built-in units

75 kW to 800 kW

. Function

Software and protective functions
The software functions available as standard are described below:

Software and protective functions Description

Setpoint specification The setpoint can be specified both internally and externally; internally as a fixed setpoint, motorized potentiometer
setpoint or jog setpoint, externally via the communication interface or an analog input on the customer terminal block.
The internal fixed setpoint and the motorized potentiometer setpoint can be switched or adjusted via control
commands from any interface.

Motor identification The automatic motor identification function makes commissioning faster and easier and optimizes closed-loop control
of the drive.
Ramp-function generator A user-friendly ramp-function generator with separately adjustable ramp-up and ramp-down times, together with

adjustable rounding times in the lower and upper speed ranges, allows the drive to be smoothly accelerated and
braked. As a consequence, this avoids the drive train from being overloaded and reduces the stress on mechanical
components. The down ramps can be parameterized separately for quick stop.

Vdc max controller The Vg max controller automatically prevents overvoltages in the DC link, if the set down ramp is too short, for
example. This may also extend the set ramp-down time.

Vdc_min control For brief line supply failures, the kinetic energy of the rotating drive is used to buffer the DC link and therefore
prevents fault trips. The converter remains operational as long as the drive can provide regenerative energy as a
result of its motion and the DC-link voltage does not drop below the shutdown threshold. When the line supply
recovers within this time, the drive is again accelerated up to its speed setpoint.

Automatic restart The automatic restart switches the drive on again when the power is restored after a power failure, and ramps up to
the current speed setpoint.

Flying restart N The flying restart function allows the converter to be switched to a motor that is still turning. With the voltage sensing
capability provided by the optional VSM10 Voltage Sensing Module, the flying restart time for large induction motors
can be significantly reduced because the motor does not need to be de-magnetized.

Technology controller The technology controller function module allows simple control functions to be implemented, e.g. level control or
volumetric flow control. The technology controller is designed as a PID controller. The differentiator can be switched to
the control deviation channel or to the actual value channel (factory setting). The P, I, and D components can be set

separately.

Free function blocks Using the freely programmable function blocks, it is easy to implement logic and arithmetic functions for controlling
the SINAMICS G 130. The blocks can be programmed by means of an operator panel or the STARTER commissioning
tool.

Drive Control Chart (DCC) Drive Control Chart (DCC) is an additional tool for the easy configuration of technology functions for the

SINAMICS G130. The block library contains a large selection of control, arithmetic and logic blocks as well as
extensive open-loop and closed-loop control functions. The user-friendly DCC editor enables easy graphics-based
configuration, allows control loop structures to be clearly represented and provides a high degree of reusability of
charts that have already been created. DCC is an add-on to the STARTER commissioning tool.

Pt detection for motor protection A motor model stored in the converter software calculates the motor temperature based on the current speed and
load. More exact sensing of the temperature, which also takes into account the influence of the ambient temperature,
is possible by means of direct temperature sensing using Pt1000/KTY84 sensors in the motor winding.

Motor temperature evaluation Motor protection by evaluating a type KTY84, PTC, Pt100 or Pt1000 temperature sensor. When a KTY84 sensor is
connected, the limit values can be set for alarm or shutdown. When a PTC thermistor is connected, the system
reaction to triggering of the thermistor (alarm or trip) can be defined.

Motor blocking protection A blocked motor is detected and protected against thermal overloading by a fault trip.

Essential service mode Special converter operating mode that increases the availability of the drive system, e.g. in the event of a fire.
Bypass This circuit allows the motor to be operated via the converter or directly on the line supply.

Brake control "Simple brake control" for control of holding brakes:

The holding brake is used to secure drives against unwanted motion when deactivated.

"Extended brake control" function module for complex brake control, e.g. for motor holding brakes and operational
brakes:
When braking with a feedback signal, the brake control reacts to the feedback signal contacts of the brake.

Write protection Write protection to prevent unintentional changing of the setting parameters (without password function).

Know-how protection Know-how protection for encrypting stored data, e.g. to protect configuration know-how, and to protect against
changes and duplication (with password function).

Web server The integrated web server provides information about the drive unit via its web pages. The web server is accessed
using an internet browser via unsecured (http) or secured transmission (https).

Power unit protection Description

Ground fault monitoring at the output A ground fault at the output is detected by a total current monitor and results in shutdown in grounded systems.

Electronic short-circuit protection at A short-circuit at the output (e.g. at the converter output terminals, in the motor cable or in the motor terminal box) is
the output detected and the converter shuts down with a "fault".

Thermal overload protection An alarm is issued first when the overtemperature threshold responds. If the temperature rises further, the device
either shuts down or independently adjusts the pulse frequency or output current so that a reduction in the thermal
load is achieved. Once the cause of the fault has been eliminated (e.g. cooling has been improved), the original
operating values are automatically resumed.

D Factory setting: Not activated (can be parameterized)
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. Technical specifications

The most important directives and standards are listed below.
These are used as basis for the SINAMICS G130 converter
built-in units and they must be carefully observed to achieve an
EMC-compliant configuration that is safe both functionally and in
operation.

European directives

2006/42/EC Machinery directive:
Directive of the European Parliament and Council of May 17, 2006 on machinery and for changing Directive 95/16/EC
(amendment)

2014/35/EU Low-voltage directive:

Directive of the European Parliament and Council of February 26, 2014 for the harmonization of the laws of the
member states relating to the provision of electrical equipment designed for use within certain voltage limits on the
market (amended version)

2014/30/EU EMC directive:
Directive of the European Parliament and Council of February 26, 2014 for the harmonization of the laws of the
member states relating to electromagnetic compatibility (amended version)

2011/65/EU RoHS directive

Directive of the European Parliament and Council of June 8, 2014 on the restriction of the use of certain hazardous
substances in electrical and electronic equipment

(EU) 2019/1781 Ecodesign Regulation — requirements in accordance with the Ecodesign Directive

Commission Regulation of October 1, 2019 laying down ecodesign requirements for electric motors and variable
speed drives pursuant to Directive 2009/125/EC of the European Parliament and of the Council

European standards

EN ISO 3744 Acoustics — Determination of the sound power level and sound energy level for noise sources that result from sound
pressure measurements — envelope surface procedure of the accuracy class 2 for a largely free sound field over a
reflecting plane

EN ISO 13849-1 Safety of machinery — Safety-related parts of control systems
Part 1: General design principles (ISO 13849-1:2006) (replaced EN 954-1)
EN 60146-1-1 Semiconductor converters — General requirements and line-commutated converters
Part 1-1: Specification of basic requirements
EN 60204-1 Electrical equipment of machines
Part 1: General definitions
EN 60529 Degrees of protection provided by enclosures (IP code)
IEC 61508-1 Functional safety of electrical/electronic/programmable electronic safety-related systems

Part 1: General requirements

IEC 61508-2 Functional safety of electrical/electronic/programmable electronic safety-related systems
Part 2: Requirements for electrical/electronic/programmable electronic safety-related systems

IEC 61508-3 Functional safety of electrical/electronic/programmable electronic safety-related systems
Part 3: Software requirements

IEC 61800-2 Adjustable speed electrical power drive systems

Part 2: General requirements — Rating specifications for the measurement of low-voltage adjustable frequency AC
power drive systems

EN 61800-3 Adjustable speed electrical power drive systems
Part 3: EMC product standard including special test procedure

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

EN 61800-5-2 Adjustable speed electrical power drive systems
Part 5-2: Safety requirements — Functional safety (IEC 61800-5-2:2007)

North American standards

UL508A Industrial Control Panels

uL508C Power Conversion Equipment

UL 61800-5-1 Adjustable Speed Electrical Power Drive Systems
CSA C22.2 No. 14 Industrial Control Equipment

Certificates of suitability
cULus, cURus Testing by UL (Underwriters Laboratories, www.ul.com) according to UL and CSA standards

Certification marks: (see Approvals)
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. Technical specifications

General technical specifications

Electrical specifications

® 380 ...480 V3 AC £10% (-15% <1 min) 110 ... 560 kW
® 500 ... 600 V3 AC £10% (-15% <1 min) 110 ... 560 kW
® 660 ... 690 V3 AC £10% (-15% <1 min) 75 ... 800 kW

Line voltages and power ranges

Line system configurations

Grounded TN/TT systems or ungrounded IT systems (a grounded line conductor is not permissible in 690 V line supplies)

Line frequency 47 ... 63 Hz
Output frequency 0...550 Hz"
Line power factor

® Fundamental > 0.96
 Total 0.75...0.93
Efficiency > 98%

Overvoltage category

Il according to EN 61800-5-1

Rated short-circuit current
according to |IEC, in conjunction with
the specified fuses

o 1.1.. 447 kW 65 kA
® 448 ... 671 kW 84 kA
® 672 ... 1193 kW 170 KA
® >1194 KW 200 kA
Rated short-circuit current SCCR

(Short Circuit Current Rating) according

to UL508C (up to 600 V), in conjunction

with the specified fuses or circuit

breakers

o 1.1.. 447 kW 65 kA
® 448 ... 671 kW 84 kA
® 672 ... 1193 kW 170 KA
® >1194 kW 200 kA

Control method

Vector control with and without encoder or V/f control

Fixed speeds

15 fixed speeds plus 1 minimum speed, parameterizable
(in the default setting, 3 fixed setpoints plus 1 minimum speed are selectable using terminal strip/PROFIBUS/PROFINET)

Speed ranges that can be skipped

4, parameterizable

Setpoint resolution

0.001 rpm digital
12-bit analog

Braking operation

Degree of protection

By means of additional Braking Modules and braking resistors

Mechanical specifications

IPQO or IP20 depending on type

Protection class

I according to EN 61800-5-1

Touch protection

EN 50274 / DGUV regulation 3 when used as intended

Cooling method

Ambient temperature

Forced air cooling AF according to EN 60146

Ambient conditions Storage U

25 ... +55 °C (-13 ... 131 °F)

Transport '
25 ... +70 °C (-13 ... 158 °F)

as of -40 °C (-40 °F) for 24 hours

Operation
0... +40 °C (32 ... 104 °F)

up to +55 °C (131 °F), see derating

data

Relative humidity 5..95% 5..95% 5..95%
(condensation not permissible) at 40 °C (104 °F)

Class 1K4 Class 2K3 Class 3K3

acc. to IEC 60721-3-1 (1997) acc. to IEC 60721-3-2 (1997) acc. to IEC 60721-3-3 (2002)
Environmental class / Class 1C2 Class 2C2 Class 3C2
harmful chemical substances acc. to IEC 60721-3-1 (1997) acc. to IEC 60721-3-2 (1997) acc. to IEC 60721-3-3 (2002)
Organic/biological influences Class 1B1 Class 2B1 Class 3B1

acc. to IEC 60721-3-1 (1997) acc. to IEC 60721-3-2 (1997) acc. to IEC 60721-3-3 (2002)
Mechanically active substances Class 151 Class 251 Class 351

acc. to [EC 60721-3-1 (1997)

acc. to [EC 60721-3-1 (1997)

acc. to [EC 60721-3-1 (2002)

Degree of pollution

2 according to EN 61800-5-1

Installation altitude

Mechanical stability Storage i)

Vibratory load

e Deflection
e Acceleration

Up to 2000 m (6562 ft) above sea level without derating; > 2000 m (6562 ft) see derating data

1.5mm (0.06in)at5... 9 Hz

5m/s® (16.4 ft/s?) at > 9 ... 200 Hz

Class 1M2
acc. to IEC 60721-3-1 (1997)

Transport i)

3.1mm (0.12in)at5 ... 9 Hz

10 m/s? (32.8 ft/s?) at > 9 ... 200 Hz

Class 2M2
acc. to IEC 60721-3-2 (1997)

Operation

0.075 mm (0.00 in) at 10 ... 58 Hz
10 m/s? (32.8 ft/s) at > 58 ... 200 Hz

Shock load
® Acceleration

For footnotes, see page 3/10

40 m/s® (131 ft/s?) for 22 ms
Class 1M2
acc. to IEC 60721-3-1 (1997)

100 m/s? (328 ft/s?) for 11 ms
Class 2M2
acc. to IEC 60721-3-2 (1997)

100 m/s? (328 ft/s?) for 11 ms
Class 3M4
acc. to |EC 60721-3-3 (2002)
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Compliance with standards

Conformances/certificates of
suitability, according to for functional safety)
RCM, RoHS I, UKCA

SEMI F47

CE (EMC Directive No. 2014/30/EU, Low Voltage Directive No. 2014/35/EU and Machinery Directive No. 2006/42/EC

cULus (only for devices connected to line supply voltages 380 ... 480 V 3 AC and 500 ... 600 V 3 AC)

Radio interference suppression

The SINAMICS G130 converter systems are not designed for connection to the public power network (*first environment").

Radio interference suppression is compliant with the EMC product standard for variable-speed drives EN 61800-3,
"Second environment" (industrial networks). EMC disturbances can occur when connected to the public power networks.
However, if additional measures are taken (e.g. line filter), it can also be operated in the "first environment".

Deviations from the specified classes are underlined.

. Characteristic curves

Derating data

SINAMICS G130 built-in units and the associated system
components are rated for an ambient temperature of 40 °C and
installation altitudes up to 2000 m above sea level.

At ambient temperatures > 40 °C, the output current must be

reduced. Ambient temperatures above 55 °C are not permissible.

At installation altitudes > 2000 m above sea level, it must be
taken into account that the air pressure, and therefore air density,
decreases as the height increases. As a consequence, the
cooling efficiency and the insulation capacity of the air also
decrease.

Due to the reduced cooling efficiency, it is necessary, on the one
hand, to reduce the ambient temperature and on the other hand,
to reduce the heat loss in the built-in unit by reducing the output
current, whereby ambient temperatures lower than 40 °C may
be offset to compensate.

The following table lists the permissible output currents
depending on the installation altitude and ambient temperature.
The specified values already include a permitted compensation
in respect of installation altitude and ambient temperatures

< 40 °C (temperature at the air intake of the built-in unit).

The values apply under the precondition that a cooling air flow
through the devices is guaranteed as specified in the technical
specifications.

As additional measure for installation altitudes from 2000 m up
to 5000 m, an isolating transformer is required in order to reduce
transient overvoltages according to EN 60664-1.

For further information, please refer to the SINAMICS Low
Voltage Engineering Manual.

Current derating factors for built-in units depending on the ambient / air intake temperature and the installation altitude

Installation altitude

above sea level for an ambient / air intake temperature of

m 20°C 25°C 30°C
0... 2000

2001 ... 2500

2501 ... 3000 100%
3001..3500

3501 ... 4000 96.3%
4001 ... 4500 97.5%

4501 ... 5000 98.2%

) The output frequency is also affected by the selected control method and
the pulse frequency. For further information, please refer to the SINAMICS
Low Voltage Engineering Manual.

35°C

98.7%

Current derating factor (as a percentage of the rated current)

40°C 45°C

93.3%

50 °C
86.7%

55°C
80%
96.3%

2) Applies to motor cable lengths < 100 m (328 ft).
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. Characteristic curves

Current derating depending on the pulse frequency For further information, please refer to the SINAMICS Low
Voltage Engineering Manual.

To reduce motor noise or to increase output frequency, the pulse
frequency can be increased relative to the factory setting

(1.25 kHz or 2 kHz). 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 specifications.

Derating factor of the output current depending on the pulse frequency for devices with a rated pulse frequency of 2 kHz

Article No. Type rating Output current Derating factor
at 2 kHz for pulse frequency

6SL3310-... kW A 2.5 kHz 4 kHz 5 kHz 7.5 kHz 8 kHz
1GE32-1AA3 110 210 95% 82% 74% 54% 50%
1GE32-6AA3 132 260 95% 83% 74% 54% 50%
1GE33-1AA3 160 310 97% 88% 78% 54% 50%
1GE33-8AA3 200 380 96% 87% 77% 54% 50%
1GE35-0AA3 250 490 94% 78% 71% 53% 50%

Derating factor of the output current depending on the pulse frequency for devices with a rated pulse frequency of 1.25 kHz

Article No. Type rating Output current Derating factor
at 1.25 kHz for pulse frequency
6SL3310-... kW A 2 kHz 2.5 kHz 4 kHz 5 kHz 7.5 kHz
1GE36-1AA3 3115 605 83% 72% 64% 60% 40%
1GE37-5AA3 400 745 83% 72% 64% 60% 40%
1GE38-4AA3 450 840 87% 79% 64% 55% 40%
1GE41-0AA3 560 985 92% 87% 70% 60% 50%
1GF31-8AA3 110 175 92% 87% 70% 60% 40%
1GF32-2AA3 132 215 92% 87% 70% 60% 40%
1GF32-6AA3 160 260 92% 88% 71% 60% 40%
1GF33-3AA3 200 330 89% 82% 65% 55% 40%
1GF34-1AA3 250 410 89% 82% 65% 55% 35%
1GF34-7AA3 315 465 92% 87% 67% 55% 35%
1GF35-8AA3 400 5716 91% 85% 64% 50% 30%
1GF37-4AA3 500 735 87% 79% 64% 55% 35%
1GF38-1AA3 560 810 83% 72% 61% 55% 35%
1GH28-5AA3 75 85 93% 89% 71% 60% 40%
1GH31-0AA3 90 100 92% 88% 71% 60% 40%
1GH31-2AA3 110 120 92% 88% 71% 60% 40%
1GH31-5AA3 132 150 90% 84% 66% 55% 35%
1GH31-8AA3 160 175 92% 87% 70% 60% 40%
1GH32-2AA3 200 215 92% 87% 70% 60% 40%
1GH32-6AA3 250 260 92% 88% 71% 60% 40%
1GH33-3AA3 315 330 89% 82% 65% 55% 40%
1GH34-1AA3 400 410 89% 82% 65% 55% 35%
1GH34-7AA3 450 465 92% 87% 67% 55% 35%
1GH35-8AA3 560 575 91% 85% 64% 50% 35%
1GH37-4AA3 710 735 87% 79% 64% 55% 35%
1GH38-1AA3 800 810 83% 72% 61% 55% 35%
Note:

The derating factors for pulse frequencies in the range between the specified fixed values can be determined by linear interpolation.
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. Characteristic curves . More information
Overload capability Documentation
The SINAMICS G130 converters have an overload reserve in The device documentation consists of the following parts:

order to overcome breakaway torques, for example. If larger
surge loads occur, this must be taken into account in the
configuration. For drives with overload requirements, the The documentation is available in English, Chinese, French,
appropriate base load current must, therefore, be used as German, ltalian, Russian and Spanish.

a basis for the required load.

e Operating instructions

The criterion for overload is that the drive is operated with its
base load current before and after the overload occurs on the
basis of a duty cycle duration of 300 s.

The base load current for a low overload | is based on a duty
cycle of 110% for 60 s or 150% for 10 s.

The base load current for a high overload / is based on a duty
cycle of 150% for 60 s or 160% for 10 s.
Converter current
10s
1.5x I 4— L

<— Short-time current 150 %

Short-time current 110 %

' ' Rated current (continuous)
ty Base-load current /
1A L
1 / for low overload

WL I
i "§’
60 s S
300s g
§
il :
T
t —=
Low overload
Converter current
10s
1.6 x Iy +— H ——  Short-time current 160 %
5%y | it Short-time current 150 %
- Rated current (continuous)
: / Base-load current /, for high overload
NA=77-—-—-F ---7‘ ------------- I
[ 8
60 s g
300s &
]
o

]

High overload
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. Overview . Selection and ordering data
Type rating Rated output Power Module
i at 50 Hz atéoHz UM
1z 400V,500V 460V or
| or 690 V 575V
| kW hp A Article No.
380 ...480 V3 AC
110 150 210 6SL3310-1GE32-1AA3
132 200 260 6SL3310-1GE32-6AA3
160 250 310 6SL3310-1GE33-1AA3
200 300 380 6SL3310-1GE33-8AA3
250 400 490 6SL3310-1GE35-0AA3
315 500 605 6SL3310-1GE36-1AA3
400 600 745 6SL3310-1GE37-5AA3
450 700 840 6SL3310-1GE38-4AA3
560 800 985 6SL3310-1GE41-0AA3
500 ... 600 V 3 AC
110 150 175 6SL3310-1GF31-8AA3
132 200 215 6SL3310-1GF32-2AA3
160 250 260 6SL3310-1GF32-6AA3
200 300 330 6SL3310-1GF33-3AA3
250 400 410 6SL3310-1GF34-1AA3
315 450 465 6SL3310-1GF34-7AA3
400 600 575 6SL3310-1GF35-8AA3
500 700 735 6SL3310-1GF37-4AA3
The Power Module contains: 560 800 810 6SL3310-1GF38-1AA3
e The line-side 6-pulse rectifier
e The DC-link capacitors 75 85 Al s
e The inverter in IGBT technology 90 100 6SL3310-1GH31-0AA3
e The associated control and monitoring electronics 110 120 6SL3310-1GH31-2AA3
e The precharging circuit for the DC link . 132 150 65L3310-1GH31-5AA3
e The control and power supply for the fans in the Power Module
160 175 6SL3310-1GH31-8AA3
. Design 200 215 6SL3310-1GH32-2AA3
As standard, the Power Module has the following interfaces: 250 260 6SL3310-1GH32 6AAS
« 1 line supply connection 315 330 6SL3310-1GH33-3AA3
e 1 motor connection 400 410 6SL3310-1GH34-1AA3
e 1 connection for Braking Module 450 465 6SL3310-1GH34-7AA3
e 1 connection for dv/dt filter or dv/dt filter compact plus VPL 560 575 6SL3310-1GH35-8AA3
e 1 connection for external 24 V DC supply 710 735 6SL3310-1GH37-4AA3
* ?é&gf&gggﬁ%’&?ﬁx' 2.5 A) for 800 810 6SL3310-1GH38-1AA3
- AOP30 Advanced Operator Panel Note: The power data in hp units is based on the NEC/CEC
- Further DRIVE-CLIQ components standards for the North American market.

3 DRIVE-CLIQ sockets

e 1 temperature sensor input (KTY84-130, PTC, Pt100 or
Pt1000)

e 1 connection for Safe Brake Adapter

e 1 connection for Safety Integrated

2 PE/protective conductor connections

DRIVE-CLIQ cables for connections to further DRIVE-CLIQ
devices can be ordered pre-assembled and cut to length as
required (see Section Supplementary system components —
Signal cables).

The scope of supply of the Power Modules includes:

¢ 1 DRIVE-CLIQ cable for connection to the Control Unit

e 1 set of warning labels in 30 languages (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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Converter built-in units

Power Modules

. Integration

The Power Module communicates with the CU320-2 Control Unit
via DRIVE-CLIQ and receives its control information via this
route.

Connection for an external

Power Module 24V supply

Reserved
—— DCPS

DCNS

Connection for the control

PE1 i
of a main contactor

PE2

®» @O O

u1 u2 Connection for a temperature
sensor, KTY84-130, PTC, Pt100 or Pt1000

for motor monitoring

V1 V2

Connection for the safety functions

—F—

W1 W2

@ @

24 V outputs for the voltage

supply of the CU320-2 Control Unit
as well as any existing

AOP30, Terminal Modules and
Sensor Modules

—— DCPA
DCNA

Connection for Safe Brake Adapter

-X100

DRIVE-CLIQ socket

—

- T

(7]
| o
o

P24_1
es

HS1

HS2

CIM Control Interface Module

DRIVE-CLIQ socket 1

] -X401

-X500

Control Unit
CU320-2

Serial interface
RS232

-X140

-X540

Operator Panel
AOP30

Serial interface

|

DRIVE-CLIQ socket 2 [

| -X402

-X500

DRIVE-CLiQ sockets

-X501

-X500

RS232

1st Terminal Module
TM31

{ BR output +

PR X
1220 30 4@ 5@ 6@

-X9

N

._®
O
O
O

-X46

—+BR output -

—+FB input +

w

—FB input -

ONONG©)

Connection example of a Power Module

Q

DRIVE-CLIQ socket

Sensor Module
SMC30

DRIVE-CLIQ socket

2nd Terminal Module
TM31

G_DO011_EN_00464a
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Power Modules

. Technical specifications

Line voltage Power Modules
380 . 480 V3 AC 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310-
1GE32-1AA3 1GE32-6AA3 1GE33-1AA3 1GE33-8AA3 1GE35-0AA3

Type rating
e For J_at 50 Hz 400 V D kW 110 132 160 200 250
e For /|y at 50 Hz 400 V N kW 90 110 132 160 200
« For /_at 60 Hz 460V ? hp 150 200 250 300 400
« For /iy at 60 Hz 460 V 2 hp 150 200 200 250 350
Output current
* Rated current Iy A 210 260 310 380 490
® Base-load current IL3) A 205 250 302 370 477
® Base-load current /H4) A 178 233 277 340 438
Input current
* Rated input current A 229 284 338 395 509
® Input current, max. A 335 410 495 606 781
e Current requirement, A 0.8 0.8 0.9 0.9 0.9

24V DC auxiliary power supply 2
Minimum short-circuit current A 3000 3600 4400 4400 8000
Power loss, max. 7)
* At 50 Hz 400 V kW 2.4 3.2 3.9 4.3 5.6
* At 60 Hz 460 V kW 2.6 8.3 4.4 4.9 6.1
Cooling air requirement m3/s (ft3/s) 0.17 (6.00) 0.23(8.12) 0.36 (12.7) 0.36 (12.7) 0.36 (12.7)
Cable length, max.
between Power Module and motor &
 Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
e« Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection P20 P20 IP20 IP20 P20
Sound pressure level L dB 64/67 71/71 69/73 69/73 69/73
(1 m) at 50/60 Hz
Line connection M10 screw M10 screw M10 screw M10 screw M10 screw
U1, Vi, w1
» Conductor cross section, max. (IEC) mm? 2 x 185 2 x 185 2 x 240 2 x 240 2 x 240
Motor connection M10 screw M10 screw M10 screw M10 screw M10 screw
U2/T1, V2/T2, W2/T3
e Conductor cross section, max. (IEC) mm? 2 x 185 2 x 185 2 x 240 2 x 240 2 x 240
PE1/GND connection M10 screw M10 screw M10 screw M10 screw M10 screw
« Conductor cross section, max. (IEC) MM° 2% 185 2x 185 2 x 240 2 x 240 2 x 240
PE2/GND connection M10 screw M10 screw M10 screw M10 screw M10 screw
e« Conductor cross section, max. (IEC) mm? 2 x 185 2 x 185 2 x 240 2 x 240 2 x 240
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 (60.4) 1533 (60.4) 1533 (60.4)
 Depth mm (in) 356 (14.0) 356 (14.0) 545 (21.5) 545 (21.5) 545 (21.5)
Weight, approx. kg (Ib) 104 (229) 104 (229) 176 (388) 176 (388) 176 (388)
Frame size FX FX GX GX GX

Note: The power data in hp units is based on the NEC/CEC
standards for the North American market.

5)

) Rated output of a typical 6-pole standard induction motor based on /_or Iy If the auxiliary supply is to be fed in separately from the load supply,

for 3 AC 50 Hz 400 V. e.g. if the _control should be able to continue communication when the line
2) Rated output of a typical 6-pole standard induction motor based on /_or fy voltage fails.

for 3 AC 60 Hz 460 V. 6) The minimum current required to reliably trigger 3NE1 protective devices.
3) The base-load current I is based on a load cycle of 110% for 60 s or ) The specified power losses are the maximum values for a utilization of

150% for 10 s with a load cycle duration of 300 s 100%. The values are lower under normal operating conditions.

(see Technical specifications — Overload capability). 8)

Longer cable lengths for specific configurations are available on request.

Siemens D 11 - 2023 3/15

The base-load current /_is based on a load cycle of 150% for 60 s or
160% for 10 s with a load cycle duration of 300 s
(see Technical specifications — Overload capability).




SINAMICS G130
Converter built-in units

© Siemens 2023

Power Modules

. Technical specifications

Line voltage
380...480 V3 AC

Power Modules
6SL3310-1GE36-1AA3

6SL3310-1GE37-5AA3

6SL3310-1GE38-4AA3

6SL3310-1GE41-0AA3

Type rating
e For /_at 50 Hz 400 V M kW 315 400 450 560
e For jyat 50 Hz 400 v 1) KW 250 315 400 450
e For /_at 60 Hz 460 V 2) hp 500 600 700 800
o For f at 60 Hz 460 V 2 hp 350 450 600 700
Output current
® Rated current Iy A 605 745 840 985
e Base-load current /% A 590 725 820 960
® Base-load current IHA) A 460 570 700 860
Input current
* Rated input current A 629 775 873 1024
e [nput current, max. A 967 1188 1344 1573
e Current requirement, 1 1 1 1.25

24V DC auxiliary power supply ®
Minimum short-circuit current 9 A 10000 10500 16000 18400
Power loss, max. )
® At 50 Hz 400 V kW 7.2 8.5 9.1 12.7
* At 60 Hz 460 V kW 8.1 9.4 10.2 14.5
Cooling air requirement md/s (ft3/s)  0.78 (27.5) 0.78 (27.5) 0.78 (27.5) 1.48 (52.3)
Cable length, max.
between Power Module and motor &
e 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
Sound pressure level Lpp dB 70/73 70/73 70/73 72/75
(1 m) at 50/60 Hz
Line connection 2 x M12 screws 2 x M12 screws 2 x M12 screws 3 x M12 screws
U1, V1, w1
e Conductor cross section, max. (IEC) mm? 4 x 240 4 x 240 4 x 240 6 x 240
Motor connection 2 x M12 screws 2 x M12 screws 2 x M12 screws 3 x M12 screws
U2/T1, ve/T2, W2/T3
e« Conductor cross section, max. (IEC) mm? 4 x 240 4 x 240 4 x 240 6 x 240
PE1/GND connection M12 screw M12 screw M12 screw 2 x M12 screws
o Conductor cross section, max. (IEC) mm? 2 x 240 2 x 240 2 x 240 4 x 240
PE2/GND connection 2 x M12 screws 2 x M12 screws 2 x M12 screws 3 x M12 screws
e Conductor cross section, max. (IEC) mm? 4 x 240 4 x 240 4 x 240 6 x 240
Dimensions
o Width mm (in) 503 (19.8) 503 (19.8) 503 (19.8) 909 (35.8)
 Height mm (in) 1506 (59.3) 1506 (59.3) 1506 (59.3) 1510 (59.4)
e Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3)
Weight, approx. kg (Ib) 294 (648) 294 (648) 294 (648) 530 (1168)
Frame size HX HX HX JX

Note: The power data in hp units is based on the NEC/CEC
standards for the North American market.

for 3 AC 50 Hz 400 V.

n

for 3 AC 60 Hz 460 V.

Rated output of a typical 6-pole standard induction motor based on /_or Iy

Rated output of a typical 6-pole standard induction motor based on /_or Iy

3) The base-load current I is based on a load cycle of 110% for 60 s or
150% for 10 s with a load cycle duration of 300 s
(see Technical specifications — Overload capability).

4 The base-load current I is based on a load cycle of 150% for 60 s or
160% for 10 s with a load cycle duration of 300 s
(see Technical specifications — Overload capability).

5)

If the auxiliary supply is to be fed in separately from the load supply,

e.g. if the control should be able to continue communication when the line

voltage fails.
6)

7

The minimum current required to reliably trigger SNE1 protective devices.
The specified power losses are the maximum values for a utilization of

100%. The values are lower under normal operating conditions.

8)

Longer cable lengths for specific configurations are available on request.
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. Technical specifications

Line voltage Power Modules
500.. 600 V'3 AC 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310-
1GF31-8AA3 1GF32-2AA3 1GF32-6AA3 1GF33-3AA3 1GF34-1AA3

Type rating
e For /_at 50 Hz 500 V D kW 110 132 160 200 250
e For /|y at 50 Hz 500 V D kW 90 110 132 160 200
e For [ at 60 Hz 575V 2) hp 150 200 250 300 400
e For jyat60 Hz 575V 2 hp 150 200 200 250 350
Output current
* Rated current ly A 175 215 260 330 410
® Base-load current ILS) A 171 208 250 320 400
® Base-load current IH‘” A 157 192 233 280 367
Input current
* Rated input current A 191 224 270 343 426
® Input current, max. A 279 341 410 525 655
e Current requirement, A 0.9 0.9 0.9 0.9 1

24V DC auxiliary power supply
Minimum short-circuit current © A 2400 3000 3600 5200 5200
Power loss, max. 7
* At 50 Hz 500 V kW 2.8 3.2 3.7 4.6 6.1
* At60 Hz 575V kW 3.2 3.6 41 51 71
Cooling air requirement md/s (f%/s)  0.36 (12.7) 0.36 (12.7) 0.36 (12.7) 0.36 (12.7) 0.78 (27.5)
Cable length, max.
between Power Module and motor &)
« Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
e Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection P20 IP20 IP20 P20 IPOO
Sound pressure level Lpp dB 69/73 69/73 69/73 69/73 70/73
(1'm) at 50/60 Hz
Line connection M10 screw M10 screw M10 screw M10 screw 2 x M12 screws
U1, V1, W1
e Conductor cross section, max. (IEC) mm? 2 x 240 2 x 240 2 x 240 2 x 240 4 x 240
Motor connection M10 screw M10 screw M10 screw M10 screw 2 x M12 screws
U2/T1, ve/t2, w2/13
® Conductor cross section, max. (IEC) mm? 2 x 240 2 x 240 2 x 240 2 x 240 4 x 240
PE1/GND connection M10 screw M10 screw M10 screw M10 screw M12 screw
e Conductor cross section, max. (IEC) mm? 2 x 240 2 x 240 2 x 240 2 x 240 2 x 240
PE2/GND connection M10 screw M10 screw M10 screw M10 screw 2 x M12 screws
e Conductor cross section, max. (IEC) mm? 2 x 240 2 x 240 2 x 240 2 x 240 4 x 240
Dimensions
* Width mm (in) 326 (12.8) 326 (12.8) 326 (12.8) 326 (12.8) 503 (19.8)
« Height mm (in) 1533 (60.4) 1533 (60.4) 1533 (60.4) 1533 (60.4) 1506 (59.3)
* Depth mm (in) 545 (21.5) 545 (21.5) 545 (21.5) 545 (21.5) 540 (21.3)
Weight, approx. kg (Ib) 176 (388) 176 (388) 176 (388) 176 (388) 294 (648)
Frame size GX GX GX GX HX

Note: The power data in hp units is based on the NEC/CEC
standards for the North American market.

o

) Rated output of a typical 6-pole standard induction motor based on /_or Iy If the auxiliary supply is to be fed in separately from the load supply,

for 3 AC 50 Hz 500 V. e.g. if the control should be able to continue communication when the line
2) Rated output of a typical 6-pole standard induction motor based on /_or J voltage fails.

for 3 AC 60 Hz 575 V. 8 The minimum current required to reliably trigger 3NE1 protective devices.
3) The base-load current I_is based on aload cycle of 110% for 60 s or 7) The specified power losses are the maximum values for a utilization of

150% for 10 s with a load cycle duration of 300 s 100%. The values are lower under normal operating conditions.

(see Technical specifications — Overload capability). 8)

Longer cable lengths for specific configurations are available on request.
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4 The base-load current I_is based on aload cycle of 150% for 60 s or
160% for 10 s with a load cycle duration of 300 s
(see Technical specifications — Overload capability).
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Power Modules

. Technical specifications

Line voltage
500 ... 600 V3 AC

Power Modules
6SL3310-1GF34-7AA3

6SL3310-1GF35-8AA3

6SL3310-1GF37-4AA3

6SL3310-1GF38-1AA3

Type rating
e For | at50 Hz 500V kw 315 400 500 560
e For Iy at 50 Hz 500 V 1) kw 250 315 450 500
e For /_at60 Hz 575V hp 450 600 700 800
o For Jyat 60 Hz 575 v @ hp 450 500 700 700
Output current
* Rated current ly A 465 575 735 810
® Base-load current IL3) A 452 560 710 790
® Base-load current IH‘” A 416 514 657 724
Input current
* Rated input current A 483 598 764 842
e Input current, max. A 740 918 1164 1295
e Current requirement, 1 1 1.25 1.25

24V DC auxiliary power supply
Minimum short-circuit current © A 6200 8400 10500 10400
Power loss, max. 7
* At 50 Hz 500 V kW 6.7 7.9 11 12.1
¢ At60 Hz 575V kw 7.7 8.9 12.9 14
Cooling air requirement m3/s (f%/s)  0.78 (27.5) 0.78 (27.5) 1.48 (52.3) 1.48 (52.3)
Cable length, max.
between Power Module and motor 8
e 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 130]0]
Sound pressure level Lpp dB 70/73 70/73 73/75 73/75
(1 m) at 50/60 Hz
Line connection 2 x M12 screws 2 x M12 screws 3 x M12 screws 3 x M12 screws
Ut, V1, W1
e Conductor cross section, max. (IEC) mm? 4 x 240 4 x 240 6 x 240 6 x 240
Motor connection 2 x M12 screws 2 x M12 screws 3 x M12 screws 3 x M12 screws
U2/T1, V2[T2, W2/T3
e Conductor cross section, max. (IEC) mm? 4 x 240 4 x 240 6 x 240 6 x 240
PE1/GND connection M12 screw M12 screw 2 x M12 screws 2 x M12 screws
e Conductor cross section, max. (IEC) mm? 2 x 240 2 x 240 4 x 240 4 x 240
PE2/GND connection 2 x M12 screws 2 x M12 screws 3 x M12 screws 3 x M12 screws
e Conductor cross section, max. (IEC) mm? 4 x 240 4 x 240 6 x 240 6 x 240
Dimensions
* Width mm (in) 503 (19.8) 503 (19.8) 909 (35.8) 909 (35.8)
® Height mm (in) 1506 (59.3) 1506 (59.3) 1510 (59.4) 1510 (59.4)
* Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3)
Weight, approx. kg (Ib) 294 (648) 294 (648) 530 (1168) 530 (1168)
Frame size HX HX JX JX

Note: The power data in hp units is based on the NEC/CEC
standards for the North American market.

for 3 AC 50 Hz 500 V.

Rated output of a typical 6-pole standard induction motor based on /| or Iy

2) Rated output of a typical 6-pole standard induction motor based on /_or Iy

for 3 AC 60 Hz 575 V.

3) The base-load current |, is based on aload cycle of 110% for 60 s or
150% for 10 s with a load cycle duration of 300 s
(see Technical specifications — Overload capability).

160% for 10 s with a load cycle duration of 300 s
(see Technical specifications — Overload capability).

The base-load current /_is based on a load cycle of 150% for 60 s or

o

If the auxiliary supply is to be fed in separately from the load supply,

e.g. if the control should be able to continue communication when the line

voltage fails.

2

The minimum current required to reliably trigger 3NE1 protective devices.
The specified power losses are the maximum values for a utilization of

100%. The values are lower under normal operating conditions.

*

Longer cable lengths for specific configurations are available on request.
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SINAMICS G130
Converter built-in units

Power Modules

. Technical specifications

Line voltage Power Modules
660 ... 690 V'3 AC 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310-
1GH28-5AA3  1GH31-0AA3  1GH31-2AA3  1GH31-5AA3  1GH31-8AA3  1GH32-2AA3

Type rating
e For [ at50 Hz 690 V 1) kW 75 90 110 132 160 200
e For fyat 50 Hz 690 V 1) kw 56 75 90 110 132 160
Output current
* Rated current Iy A 85 100 120 150 175 215
® Base-load current /| 2 A 80 95 115 142 171 208
® Base-load current Iy 3) A 76 89 107 134 157 192
Input current
e Rated input current A 93 109 131 164 191 224
® [nput current, max. A 131 155 188 232 279 341
e Current requirement, 0.8 0.8 0.8 0.8 0.9 0.9

24V DC auxiliary power supply %)
Minimum short-circuit current 5 A 1050 1050 1200 1600 2400 3000
Heat loss, max. 6) kW 1.3 1.6 1.8 2.3 3 85
at 50 Hz 690 V
Cooling air requirement m3/s (ft3/s)  0.17 (6.00) 0.17 (6.00) 0.17 (6.00) 0.17 (6.00) 0.36 (12.7) 0.36 (12.7)
Cable length, max.
between Power Module and motor 7)
® Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
e Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection 1P20 IP20 1P20 IP20 1P20 IP20
Sound pressure level Lpp dB 64/67 64/67 64/67 64/67 69/73 69/73
(1 m) at 50/60 Hz
Line connection M10 screw M10 screw M10 screw M10 screw M10 screw M10 screw
ut, V1, w1
e Conductor cross section, max. (IEC) mm? 2 x 185 2 x 185 2 x 185 2 x 185 2 x 240 2 x 240
Motor connection M10 screw M10 screw M10 screw M10 screw M10 screw M10 screw
U2/T1, V2/T2, W2/T3
e Conductor cross section, max. (IEC) mm? 2 x 185 2 x 185 2 x 185 2 x 185 2 x 240 2 x 240
PE1/GND connection M10 screw M10 screw M10 screw M10 screw M10 screw M10 screw
e Conductor cross section, max. (IEC) mm? 2 x 185 2 x 185 2 x 185 2 x 185 2 x 240 2 x 240
PE2/GND connection M10 screw M10 screw M10 screw M10 screw M10 screw M10 screw
e Conductor cross section, max. (IEC) mm? 2 x 185 2 x 185 2 x 185 2 x 185 2 x 240 2 x 240
Dimensions
o Width mm (in) 326 (12.8) 326 (12.8) 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) 1533 (60.4) 1533 (60.4)
¢ Depth mm (in) 356 (14.0) 356 (14.0) 356 (14.0) 356 (14.0) 545 (21.5) 545 (21.5)
Weight, approx. kg (Ib) 104 (229) 104 (229) 104 (229) 104 (229) 176 (388) 176 (388)
Frame size FX FX FX FX GX GX

Note: The power data in hp units is based on the NEC/CEC

standards for the North American market.

) Rated output of a typical 6-pole standard induction motor based on /_or Iy

2)

3)

4)

for 3 AC 50 Hz 690 V.

5)
6)

The minimum current required to reliably trigger SNE1 protective devices.
The specified power losses are the maximum values for a utilization of

The base-load current /_is based on a load cycle of 110% for 60 s or 150% 100%. The values are lower under normal operating conditions.

for 10 s with a load cycle duration of 300 s.

7 Longer cable lengths for specific configurations are available on request.

The base-load current /_is based on a load cycle of 150% for 60 s or 160%

for 10 s with a load cycle duration of 300 s

(see Technical specifications — Overload capability).

If the auxiliary supply is to be fed in separately from the load supply,
e.g. if the control should be able to continue communication when the line

voltage fails.
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SINAMICS G130
Converter built-in units

Power Modules

. Technical specifications

Line voltage Power Modules
e 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310-
1GH32-6AA3 1GH33-3AA3 1GHB34-1AA3 1GH34-7AA3 1GH35-8AA3 1GH37-4AA3 1GH38-1AA3

Type rating

e For [_at50 Hz 690 V 1) kW 250 315 400 450 560 710 800

e For fyat 50 Hz 690 V ") kw 200 250 315 400 500 560 710

Output current

® Rated current Iy A 260 330 410 465 575 735 810

* Base-load current 2 A 250 320 400 452 560 710 790

« Base-load current /% A 233 280 367 416 514 657 724

Input current

* Rated input current A 270 343 426 483 598 764 842

 Input current, max. A 410 525 655 740 918 1164 1295

e Current requirement, 0.9 0.9 1 1 1 1.25 1.25

24V DC auxiliary power supply %

Minimum short-circuit current 5 A 3600 5200 5200 6200 8400 10500 10400

Heat loss, max. & KW 4 5 6.7 7.3 8.6 12.1 13.4

at 50 Hz 690 V

Cooling air requirement m¥s (ft%/s) 0.36(12.7) 0.36(12.7) 0.78(27.5) 0.78(27.5) 0.78(27.5) 1.48(52.3) 1.48(52.3)

Cable length, max.

between Power Module and motor 7)

® Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)

¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476)

Degree of protection 1P20 1P20 IPOO IPOO IPOO IPOO IPOO

Sound pressure level Lpp dB 69/73 69/73 70/73 70/73 70/73 73/75 73/75

(1 m) at 50/60 Hz

Line connection M10 screw ~ M10 screw 2xM12 2xM12 2xM12 3 x M12 3 x M12

U1, Vi, w1 screws screws screws sScrews screws

e Conductor cross section, max. (IEC) mm? 2 x 240 2 x 240 4 x 240 4 x 240 4 x 240 6 x 240 6 x 240

Motor connection M10 screw ~ M10 screw 2xM12 2xM12 2xM12 3 xM12 3 xM12

U2/T1, V2[T2, W2/T3 screws screws screws screws screws

* Conductor cross section, max. (IEC) mm? 2 x 240 2 x 240 4 x 240 4 x 240 4 x 240 6 x 240 6 x 240

PE1/GND connection M10 screw ~ M10 screw M12 screw M12 screw M12screw 2 x M12 2xM12

screws screws

e Conductor cross section, max. (IEC) mm? 2 x 240 2 x 240 2 x 240 2 x 240 2 x 240 4 x 240 4 x 240

PE2/GND connection M10 screw ~ M10 screw 2xM12 2xM12 2xM12 3 xM12 3 xM12
screws screws screws screws screws

e Conductor cross section, max. (IEC) mm?2 2 x 240 2 x 240 4 x 240 4 x 240 4 x 240 6 x 240 6 x 240

Dimensions

o Width mm (in) 326 (12.8) 326 (12.8) 503 (19.8) 503 (19.8) 503 (19.8) 909 (35.8) 909 (35.8)

® Height mm (in) 1533 (60.4) 1533 (60.4) 1506 (59.3) 1506 (59.3) 1506 (59.3) 1510(59.4) 1510 (59.4)

¢ Depth mm (in) 545 (21.5) 545 (21.5) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3)

Weight, approx. kg (Ib) 176 (388) 176 (388) 294 (648) 294 (648) 294 (648) 530 (1168) 530 (1168)

Frame size GX GX HX HX HX JX JX

Note: The power data in hp units is based on the NEC/CEC
standards for the North American market.

) Rated output of a typical 6-pole standard induction motor based on ILorly 5) The minimum current required to reliably trigger SNE1 protective devices.

for 3 AC 50 Hz 690 V. 6) The specified power losses are the maximum values for a utilization of
The base-load current /_is based on a load cycle of 110% for 60 s or 150% 100%. The values are lower under normal operating conditions.

for 10's with a load cycle duration of 300 s. 7) Longer cable lengths for specific configurations are available on request.
The base-load current /_is based on a load cycle of 150% for 60 s or 160%

for 10 s with a load cycle duration of 300 s

(see Technical specifications — Overload capability).

4 If the auxiliary supply is to be fed in separately from the load supply,
e.g. if the control should be able to continue communication when the line
voltage fails.
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SINAMICS G130
Converter built-in units

Line-side power components > Line filters

. Overview

Line-side power components protect the connected
components against transient or continuous overvoltages and
ensure that specified limit values are maintained.
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To limit the emitted interference, the converters are equipped as
standard with a radio interference suppression filter that conforms
to the limits defined in Category C3. SINAMICS G130 converters
equipped with a line filter also meet the limits for use in the first
environment (Category C2) according to EN 61800-3 ",

SINAMICS G130 converters comply with the noise immunity
requirements defined in this standard for the first and second
environments.

In conjunction with line reactors, line filters limit the conducted
interference emitted by the Power Modules to the limit values of
Category C2 defined in product standard EN 61800-3. Provided
that the system has been set up in accordance with the EMC
installation guidelines, the limit values at the installation location
will be in accordance with the requirements for environment 1.

The line filters are suitable for grounded systems (TN or TT
systems with grounded neutral point).

D Applies to motor cable lengths < 100 m.

. Selection and ordering data

Suitable for
Power Module

Typerating of the Line filter
Power Module
at 400V, 500 V

or 690 V

kW Article No.
6SL3310-1GE32-1AA3 110 6SL3000-0BE32-5AA0
6SL3310-1GE32-6AA3 132 6SL3000-0BE34-4AA0
6SL3310-1GE33-1AA3 160
6SL3310-1GE33-8AA3 200
6SL3310-1GE35-0AA3 250 6SL3000-0BE36-0AA0

6SL3310-1GE36-1AA3 315 6SL3000-0BE41-2AA0
6SL3310-1GE37-5AA3 400
6SL3310-1GE38-4AA3 450

6SL3310-1GE41-0AA3 560
500...600V 3 AC

6SL3310-1GF31-8AA3 110 6SL3000-0BG32-5AA0
6SL3310-1GF32-2AA3 132
6SL3310-1GF32-6AA3 160 6SL3000-0BG34-4AA0
6SL3310-1GF33-3AA3 200
6SL3310-1GF34-1AA3 250
6SL3310-1GF34-7AA3 315 6SL3000-0BG36-0AA0

6SL3310-1GF35-8AA3 400 6SL3000-0BG41-2AA0
6SL3310-1GF37-4AA3 500

6SL3310-1GF38-1AA3 560

660 ...690 V3 AC

6SL3310-1GH28-5AA3 75 6SL3000-0BG32-5AA0
6SL3310-1GH31-0AA3 90

6SL3310-1GH31-2AA3 110

6SL3310-1GH31-5AA3 132

6SL3310-1GH31-8AA3 160

6SL3310-1GH32-2AA3 200

6SL3310-1GH32-6AA3 250 6SL3000-0BG34-4AA0
6SL3310-1GH33-3AA3 315

6SL3310-1GH34-1AA3 400

6SL3310-1GH34-7AA3 450 6SL3000-0BG36-0AA0

6SL3310-1GH35-8AA3 560 6SL3000-0BG41-2AA0
6SL3310-1GH37-4AA3 710

6SL3310-1GH38-1AA3 800

For further information about EMC-compliant plant construction,
please refer to the SINAMICS Low Voltage Engineering Manual.

Siemens D 11 - 2023

3/21



https://support.industry.siemens.com/cs/document/83180185
https://support.industry.siemens.com/cs/document/83180185
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BE32-5AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BE32-5AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BE34-4AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BE34-4AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BE36-0AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BE36-0AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BE41-2AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BE41-2AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG32-5AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG32-5AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG34-4AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG34-4AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG36-0AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG36-0AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG41-2AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG41-2AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG32-5AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG32-5AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG34-4AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG34-4AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG36-0AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG36-0AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG41-2AA0
https://www.siemens.com/product_catalog_DIMC?6SL3000-0BG41-2AA0
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=P_D211_XX_00008&showdetail=true&view=Search

SINAMICS G130
Converter built-in units

Line-side power components > Line filters
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. Technical specifications

Line voltage Line filter

380.. 480 V3 AC 6SL3000-0BE32-5AA0  6SL3000-0BE34-4AA0  6SL3000-0BE36-0AA0  6SL3000-0BE41-2AA0

Rated current A 250 440 600 1200

Power loss kW 0.015 0.047 0.053 0.119

Line/load connection 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M12

e Conductor cross section, max. (IEC) mm? Provided for busbar Providec_j for busbar Provided for busbar Provideq for busbar
connection connection connection connection

PE connection Hole for M8 Hole for M8 Hole for M10 Hole for M10

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 360 (14.17) 360 (14.17) 400 (15.75) 425 (16.73)

® Height mm (in) 240 (9.45) 240 (9.45) 265 (10.43) 265 (10.43)

* Depth mm (in) 116 (4.57) 116 (4.57) 140 (5.51) 145 (5.71)

Weight, approx. kg (Ib) 12.3 (27.1) 12.3 (27.1) 19 (41.9) 25.8 (56.9)

Certificates of suitability, according to cURus cURus cURus cURus

Suitable for
Power Module

Line voltage
500 ... 600 V3 AC

6SL3310-1GE32-1AA3
(110 kW)

Line filter
6SL3000-0BG32-5AA0

6SL.3310-1GE32-6AA3
(132 kW)

6SL.3310-1GE33-1AA3
(160 kW)

6SL.3310-1GE33-8AA3
(200 kW)

6SL.3000-0BG34-4AA0

6SL.3310-1GE35-0AA3
(250 kW)

6SL3000-0BG36-0AA0

6SL3310-1GE36-1AA3
(315 kW)

6SL3310-1GE37-5AA3
(400 kW)

6SL3310-1GE38-4AA3
(450 kW)

6SL3310-1GE41-0AA3
(560 kW)

6SL3000-0BG41-2AA0

Rated current A 250 440 600 1200

Power loss kw 0.015 0.047 0.053 0.119

Line/load connection 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M12

e Conductor cross section, max. (IEC) mm? Provided for busbar Provided for busbar Provided for busbar Provided for busbar
connection connection connection connection

PE connection Hole for M8 Hole for M8 Hole for M10 Hole for M10

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

o Width mm (in) 360 (14.17) 360 (14.17) 400 (15.75) 425 (16.73)

* Height mm (in) 240 (9.45) 240 (9.45) 265 (10.43) 265 (10.43)

® Depth mm (in) 116 (4.57) 116 (4.57) 140 (5.51) 145 (5.71)

Weight, approx. kg (Ib) 12.3 (27.1) 12.3 (27.1) 19 (41.9) 25.8 (56.9)

Certificates of suitability, according to cURus cURus cURus cURus

Suitable for
Power Module

6SL3310-1GF31-8AA3
(110 kW)

6SL3310-1GF32-2AA3
(132 kW)

6SL3310-1GF32-6AA3
(160 kW)

6SL3310-1GF33-3AA3
(200 kW)

6SL3310-1GF34-1AA3
(250 kW)

6SL3310-1GF34-7AA3
(315 kW)

6SL3310-1GF35-8AA3
(400 KW)

6SL3310-1GF37-4AA3
(500 kW)

6SL3310-1GF38-1AA3
(560 kW)
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SINAMICS G130

Converter built-in units

Line-side power components > Line filters

. Technical specifications

Line voltage
660 ... 690 V3 AC

Line filter
6SL3000-0BG32-5AA0

6SL.3000-0BG34-4AA0

6SL3000-0BG36-0AA0

6SL3000-0BG41-2AA0

Rated current A 250 440 600 1200

Power loss kw 0.015 0.047 0.053 0.119

Line/load connection 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M12

e Conductor cross section, max. (IEC) mm? Provideq for busbar Provideq for busbar Provideq for busbar Provideq for busbar
connection connection connection connection

PE connection Hole for M8 Hole for M8 Hole for M10 Hole for M10

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

o Width mm (in) 360 (14.17) 360 (14.17) 400 (15.75) 425 (16.73)

* Height mm (in) 240 (9.45) 240 (9.45) 265 (10.43) 265 (10.43)

® Depth mm (in) 116 (4.57) 116 (4.57) 140 (5.51) 145 (5.71)

Weight, approx. kg (Ib) 12.3 (27.1) 12.3 (27.1) 19 (41.9) 25.2 (55.6)

Certificates of suitability, according to cURus cURus cURus cURus

Suitable for 6SL3310-1GH28-5AA3  6SL3310-1GH32-6AA3  6SL3310-1GH34-7AA3  6SL3310-1GH35-8AA3

Power Module (75 kW) (250 kW) (450 kW) (560 kW)
6SL3310-1GH31-0AA3  6SL3310-1GH33-3AA3 6SL3310-1GH37-4AA3
(90 kW) (315 kW) (710 kW)
6SL3310-1GH31-2AA3  6SL3310-1GH34-1AA3 6SL3310-1GH38-1AA3
(110 kW) (400 kW) (800 kW)

6SL.3310-1GH31-5AA3
(132 kW)

6SL3310-1GH31-8AA3
(160 kW)

6SL3310-1GH32-2AA3
(200 kW)
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SINAMICS G130
Converter built-in units

Line-side power components > Line Harmonics Filters

. Overview . Selection and ordering data
Suitable for Type rating of the Line Harmonics Filter
ﬁ Power Module Power Module
] IlIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIV‘ : at 400 V. 500 V
[ 0 or 690 V

kW Article No.

380...480V3AC

i 6SL3310-1GE33-1AA3 160 6SL3000-0JE36-1AAQ
] ‘ 6SL.3310-1GE33-8AA3 200

6SL.3310-1GE35-0AA3 250
6SL3310-1GE36-1AA3 315

L ] 6SL3310-1GE37-5AA3 400 6SL3000-0JE38-4AA0
¢ g | 6SL3310-1GE38-4AA3 450
: J 6SL3310-1GE41-0AA3 560 6SL3000-0JE41-0AAQ
X ) 500 ... 600 V 3 AC
| J/ 6SL3310-1GF31-8AA3 110 6SL3000-0JH33-3AA0
6SL3310-1GF32-2AA3 132
Line Harmonics Filters reduce the low-frequency harmonic 6SL3310-1GF32-6AA3 160
effects of converters to a level that can otherwise only be 6SL3310-1GF33-3AA3 200
achieved using 12-pulse rectifiers. 6SL3310-1GF34-1AA3 250 6SL3000-0JH34-7AAD
The stringent limit values of IEEE 519: 2014 are complied with 6SL3310-1GF34-7AA3 315
without any exceptions (precondition: u, <5 % or RSC = 20). 65L3310-1GF35-8AA3 400 6SL3000-0JH35-8AA0
6SL3310-1GF37-4AA3 500 6SL3000-0JH38-1AA0

H Design 6SL3310-1GF38-1AA3 560
Line Harmonics Filters are supplied as stand-alone components 660 ... 690 V 3 AC
in a rugged housing. They are installed between the customer's

low-voltage distribution panel and the converter. The voltage is 6SL3310-1GH31-8AA3 160 6SL.3000-0JH33-3AA0

disconnected and fused in the customer's low-voltage 6SL3310-1GH32-2AA3 200
switchgear, as is the power supply cable. 6SL3310-1GH32-6AA3 250
The Line Harmonics Filters have no fans (natural convection 65L3310-1GH33-3AA3 315
cooling). This means that no external auxiliary power supply is 6SL3310-1GH34-1AA3 400 6SL3000-0JH34-7AA0
required. 6SL3310-1GH34-7AA3 450
The Line Harmonics Filters are equipped with a floating 6SL3310-1GH35-8AA3 560 6SL3000-0JH35-8AA0
thermostatic switch, which can be monitored externally, for the 6SL3310-1GH37-4AA3 710 6SL3000-0JH38-1AAQ

monitoring thermal overloads, e.g. as a result of insufficient 6SL3310-1GH38-1AA3 800
cooling air being supplied.

Note: For further information on Line Harmonics Filters, please refer to
—_— the SINAMICS Low Voltage Engineering Manual.
The converter must have a line reactor in order to use

a Line Harmonics Filter.
Notice:

To ensure the converter will function, the Rgc (Relative Short-
Circuit Power) of the infeed grid must have a value of
RSC > 10 or u £ 10%.
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Converter built-in units

Line-side power components > Line Harmonics Filters

. Technical specifications

Line voltage
380 ... 415V 3 AC (50 Hz)
440 ... 480 V 3 AC (60 Hz)

Line Harmonics Filter

6SL.3000-0JE36-1AA0

6SL.3000-0JE38-4AA0

6SL.3000-0JE41-0AA0

Rated current ") A 500 700 900

Power loss kW 3.09 4.54 5.6

Line/load connection

e Conductor cross section, max. (IEC) mm? 4 x 240 4 x 240 4 x 240

PE connection 3 x M12 studs 3 x M12 studs 3 x M12 studs

Degree of protection P21 P21 P21

Dimensions

o Width mm (in) 600 (23.6) 800 (31.5) 1000 (39.4)

« Height mm (in) 1700 (66.9) 1700 (66.9) 1700 (66.9)

e Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3)

Weight, approx. kg (Ib) 460 (1014) 600 (1323) 900 (1984)

Paint finish RAL 7035 RAL 7035 RAL 7035

Suitable for 6SL3310-1GE33-1AA3 (160 kW)  6SL3310-1GE37-5AA3 (400 kW)  6SL3310-1GE41-0AA3 (560 kW)

Sl Ll 6SL3310-1GE33-8AA3 (200 kW)  6SL3310-1GE38-4AA3 (450 kW)
6SL3310-1GE35-0AA3 (250 kW)
6SL3310-1GE36-1AA3 (315 kW)

Line voltage Line Harmonics Filter

500 ... 600 V3 AC

660 ...690V 3 AC
6SL3000-0JH33-3AA0  6SL3000-0JH34-7AA0  6SL3000-0JH35-8AA0  6SL3000-0JH38-1AAD

Rated current V) A 290 400 520 710

Power loss kW 3.11 4.62 5.69 7.97

Line/load connection

e Conductor cross section, max. (IEC) mm?2 4 x 240 4 x 240 4 x 240 4 x 240

PE connection 3 x M12 studs 3 x M12 studs 3 x M12 studs 3 x M12 studs

Degree of protection P21 P21 P21 P21

Dimensions

o Width mm (in) 600 (23.6) 800 (31.5) 1000 (39.4) 1000 (39.4)

« Height mm (in) 1700 (66.9) 1700 (66.9) 1700 (66.9) 1700 (66.9)

¢ Depth mm (in) 540 (21.3) 540 (21.3) 540 (21.3) 540 (21.3)

Weight, approx. kg (Ib) 450 (992) 600 (1323) 830 (1830) 830 (1830)

Paint finish RAL 7035 RAL 7035 RAL 7035 RAL 7035

Suitable for 6SL3310-1GF31-8AA3  6SL3310-1GF34-1AA3  6SL3310-1GF35-8AA3  6SL3310-1GF37-4AA3

Power Module (110 kW) (250 kW) (400 kW) (500 kW)
6SL3310-1GF32-2AA3  6SL3310-1GF34-7AA3  6SL3310-1GH35-8AA3  6SL3310-1GF38-1AA3
(132 kW) (315 kW) (560 kW) (560 kW)
6SL3310-1GF32-6AA3  6SL3310-1GH34-1AA3 6SL3310-1GH37-4AA3
(160 kW) (400 kW) (710 kW)
6SL3310-1GH31-8AA3  6SL3310-1GH34-7AA3 6SL3310-1GH38-1AA3
(160 kW) (450 kW) (800 kW)

6SL.3310-1GF33-3AA3
(200 kW)

6SL3310-1GH32-2AA3
(200 kW)

6SL3310-1GF32-6AA3
(250 kW)

6SL.3310-1GH33-3AA3
(815 kW)

) The rated current of the Line Harmonics Filters is defined according to the
active power. It can therefore be lower than the rated input current of the

associated Power Module.
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SINAMICS G130
Converter built-in units

Line-side power components > Line reactors

. Overview

Aline reactor is needed for high short-circuit power levels, partly
to protect the actual converter against excessive harmonic
currents, and thus against overload, and partly to limit the line
harmonics to the permissible values. The harmonic currents are
limited by the complete inductance comprising the line reactor
and line supply cable inductance. Line reactors can be omitted
if the line supply cable inductance is increased sufficiently,

i.e. the RSC value must be sufficiently small.

RSC = Relative Short-Circuit power: Ratio of short-circuit power
Sk line @t the supply connection point to fundamental apparent
output Sgopy Of the connected converters (according to

IEC 60146-1-1).

Connection point of the
converter

Sk line
Line . L]

Converter

G_DO011_EN_00023c
Mains supply cable

1 Line reactor
inductance

The following applies for SINAMICS G130 converter built-in
units:

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

A line reactor can only be omitted when the value for RSC is less
than the values listed in the above table. This is the case, when
the converter, as shown in the following figure, is connected to
the line supply via a transformer with the appropriate rating.

Notice:

However, a line reactor is always required when a line filter is used.

Connection point of the Connection point of the
transformer converter

S (2 ine Sranst Sk

=G

Mains supply cable Uy transf %
inductance

o Converter

G_D011_EN_00022¢

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

Sk1 = Stranst/ (U transt *+ Stranst/ Sk2 line)

Formula symbols Meaning
Stranst Transformer power rating
K2 line Short-circuit power of the higher-level voltage

Power Line reactor Line reactor
can be omitted required

kW For RSC For RSC

< 200 <43 > 43

200 ... 500 <33 > 33

> 500 <20 > 20

Ug transf Per-unit short-circuit voltage
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Line-side power components > Line reactors

. Selection and ordering data

Suitable for Typerating of the Line reactor
Power Module Power Module

at 400V, 500 V

or 690 V

kW Article No.
6SL3310-1GE32-1AA3 110 6SL3000-0CE32-3AA0
6SL3310-1GE32-6AA3 132 6SL3000-0CE32-8AA0
6SL3310-1GE33-1AA3 160 6SL3000-0CE33-3AA0
6SL3310-1GE33-8AA3 200 6SL3000-0CE35-1AA0
6SL3310-1GE35-0AA3 250
6SL3310-1GE36-1AA3 315 6SL3000-0CE36-3AA0
6SL3310-1GE37-5AA3 400 6SL3000-0CE37-7AA0
6SL3310-1GE38-4AA3 450 6SL3000-0CE38-7AA0
6SL3310-1GE41-0AA3 560 6SL3000-0CE41-0AA0
500...600V 3 AC
6SL3310-1GF31-8AA3 110 6SL3000-0CH32-2AA0
6SL3310-1GF32-2AA3 132
6SL3310-1GF32-6AA3 160 6SL3000-0CH32-7AA0
6SL3310-1GF33-3AA3 200 6SL3000-0CH33-4AA0
6SL3310-1GF34-1AA3 250 6SL3000-0CH34-8AA0
6SL3310-1GF34-7AA3 315
6SL3310-1GF35-8AA3 400 6SL3000-0CH36-0AA0
6SL3310-1GF37-4AA3 500 6SL3000-0CH38-4AA0

6SL3310-1GF38-1AA3 560
660 ...690 V3 AC

6SL.3310-1GH28-5AA3 75 6SL3000-0CH31-1AA0
6SL3310-1GH31-0AA3 90

6SL.3310-1GH31-2AA3 110 6SL3000-0CH31-6AA0
6SL.3310-1GH31-5AA3 132

6SL3310-1GH31-8AA3 160 6SL3000-0CH32-2AA0
6SL3310-1GH32-2AA3 200

6SL.3310-1GH32-6AA3 250 6SL3000-0CH32-7AA0
6SL3310-1GH33-3AA3 315 6SL3000-0CH33-4AA0
6SL.3310-1GH34-1AA3 400 6SL3000-0CH34-8AA0
6SL.3310-1GH34-7AA3 450

6SL3310-1GH35-8AA3 560 6SL3000-0CH36-0AA0
6SL.3310-1GH37-4AA3 710 6SL3000-0CH38-4AA0

6SL.3310-1GH38-1AA3 800
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Line-side power components > Line reactors

. Technical specifications

Line voltage
380...480 V3 AC

Line reactor
6SL.3000-0CE32-3AA0

6SL.3000-0CE32-8AA0

6SL3000-0CE33-3AA0

6SL3000-0CE35-1AAQ

ki max A 224 278 331 508

Nominal inductance Ly uH 76 62 52 42

Power loss kW 0.274 0.247 0.267 0.365

Line/load connection 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M12

e Conductor cross section, max. (IEC) mm?2 Provided for busbar Provided for busbar Provided for busbar Provided for busbar

connection connection connection connection

PE connection M6 screw M6 screw M6 screw M6 screw

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 270 (10.63) 270 (10.63) 270 (10.63) 300 (11.81)

* Height mm (in) 248 (9.76) 248 (9.76) 248 (9.76) 269 (10.59)

e Depth mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 212.5(8.37)

Weight, approx. kg (Ib) 24.5 (54.0) 26 (57.3) 27.8 (61.3) 38(83.8)

Certificates of suitability, according to cURus cURus cURus cURus

Suitable for 6SL3310-1GE32-1AA3  6SL3310-1GE32-6AA3  6SL3310-1GE33-1AA3  6SL3310-1GE33-8AA3

Power Module (110 kW) (132 kW) (160 kW) (200 kW)
6SL3310-1GE35-0AA3
(250 kW)

Line voltage
380 ...480 V3 AC

Line reactor
6SL3000-0CE36-3AA0

6SL3000-0CE37-7AAQ

6SL3000-0CE38-7AAQ

6SL3000-0CE41-0AAQ

kh max A 628 773 871 1060

Nominal inductance Ly uH 27 22 19 16

Power loss kw 0.368 0.351 0.458 0.498

Line/load connection 1 x hole for M12 1 x hole for M12 1 x hole for M12 1 x hole for M12

e Conductor cross section, max. (IEC) mm? Provideq for busbar Provideq for busbar Provideq for busbar Provideq for busbar
connection connection connection connection

PE connection M6 screw M6 screw M6 screw M6 screw

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 300 (11.81) 300 (11.81) 350 (13.78) 350 (13.78)

* Height mm (in) 269 (10.59) 269 (10.59) 321 (12.64) 321 (12.64)

® Depth mm (in) 212.5(8.37) 212.2 (8.35) 211.5(8.33) 211.5(8.33)

Weight, approx. kg (Ib) 41.4 (91.3) 51.3 (113) 63.2 (139) 69.6 (153)

Certificates of suitability, according to cURus cURus cURus cURus

Suitable for 6SL3310-1GE36-1AA3  6SL3310-1GE37-5AA3  6SL3310-1GE38-4AA3  6SL3310-1GE41-0AA3

Power Module (315 kW) (400 kW) (450 kW) (560 kW)

Line voltage
500 ... 600 V3 AC

Line reactor
6SL3000-0CH32-2AA0

6SL.3000-0CH32-2AA0

6SL.3000-0CH32-7AA0

6SL.3000-0CH33-4AA0

kh max A 215 215 270 342

Nominal inductance Ly uH 150 150 100 81

Power loss kW 0.24 0.275 0.277 0.27

Line/load connection 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M10

e Conductor cross section, max. (IEC) mm? Provideq for busbar Provideq for busbar Provideq for busbar Provideq for busbar
connection connection connection connection

PE connection M6 screw M6 screw M6 screw M6 screw

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

e Width mm (in) 270 (10.63) 270 (10.63) 270 (10.63) 270 (10.63)

* Height mm (in) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76)

® Depth mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87)

Weight, approx. kg (Ib) 31.1(68.6) 31.1(68.6) 27.9 (61.5) 38.9 (85.8)

Certificates of suitability, according to cURus cURus cURus cURus

Suitable for 6SL3310-1GF31-8AA3  6SL3310-1GF32-2AA3  6SL3310-1GF32-6AA3  6SL3310-1GF33-3AA3

Power Module (110 kW) (132 kW) (160 kW) (200 kW)
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Line-side power components > Line reactors

. Technical specifications

Line voltage
500 ... 600 V3 AC

Line reactor

6SL3000-0CH34-8AA0 6SL3000-0CH36-0AA0 6SL3000-0CH38-4AA0
i max A 482 597 840
Nominal inductance Ly uH 65 46 40
Power loss kW 0.48 0.485 0.618
Line/load connection 1 x hole for M10 1 x hole for M12 1 x hole for M12
e Conductor cross section, max. (IEC) mm? Provided for busbar connection  Provided for busbar connection  Provided for busbar connection
PE connection M6 screw M6 screw M6 screw
Degree of protection IPOO IPOO IPOO
Dimensions
o Width mm (in) 350 (13.78) 350 (13.78) 410 (16.14)
® Height mm (in) 321 (12.64) 321 (12.64) 385 (15.16)
* Depth mm (in) 232.5(9.15) 232.5(9.15) 224 (8.82)
Weight, approx. kg (Ib) 55.6 (123) 63.8 (141) 98 (216)
Certificates of suitability, according to cURus cURus cURus

Suitable for
Power Module

Line voltage
660 ...690 V3 AC

6SL3310-1GF34-1AA3 (250 kW)

6SL3310-1GF34-7AA3 (315 kW)

Line reactor
6SL3000-0CH31-1AA0

6SL.3000-0CH31-6AA0

6SL3310-1GF35-8AA3 (400 kW)

6SL3000-0CH32-2AA0

6SL3310-1GF37-4AA3 (500 kW)
6SL.3310-1GF38-1AA3 (560 kW)

6SL3000-0CH32-7AA0

kh max A 107 155 230 270

Nominal inductance Ly uH 310 220 150 100

Power loss kW 0.252 0.279 0.275 0.277

Line/load connection 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M10

e Conductor cross section, max. (IEC) mm?2 Provided for busbar Provideq for busbar Provided for busbar Provide(;l for busbar
connection connection connection connection

PE connection M6 screw M6 screw M6 screw M6 screw

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 270 (10.63) 270 (10.63) 270 (10.63) 270 (10.63)

 Height mm (in) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76)

e Depth mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87)

Weight, approx. kg (Ib) 24.4 (53.8) 259 (57.1) 31.1(68.6) 27.9 (61.5)

Certificates of suitability, according to cURus cURus cURus cURus

Suitable for 6SL3310-1GH28-5AA3  6SL3310-1GH31-2AA3  6SL3310-1GH31-8AA3  6SL3310-1GH32-6AA3

Power Module (75 kW) (110 kW) (160 kW) (250 kW)

Line voltage
660 ...690 V3 AC

6SL3310-1GH31-0AA3
(90 kW)

Line reactor
6SL3000-0CH33-4AA0

6SL3310-1GH31-5AA3
(132 kW)

6SL.3000-0CH34-8AA0

6SL3310-1GH32-2AA3
(200 kW)

6SL3000-0CH36-0AA0

6SL3000-0CH38-4AA0

kh max A 342 482 597 840

Nominal inductance Ly uH 81 65 46 40

Power loss kW 0.27 0.48 0.485 0.618

Line/load connection 1 x hole for M10 1 x hole for M10 1 x hole for M12 1 x hole for M12

e Conductor cross section, max. (IEC) mm?2 Provided for busbar Provideq for busbar Provided for busbar Provide(;l for busbar

connection connection connection connection

PE connection M6 screw M6 screw M6 screw M6 screw

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 270 (10.63) 350 (13.78) 350 (13.78) 410 (16.14)

* Height mm (in) 248 (9.76) 321 (12.64) 321 (12.64) 385 (15.16)

e Depth mm (in) 200 (7.87) 232 (9.13) 232 (9.13) 224 (8.82)

Weight, approx. kg (Ib) 38.9 (85.8) 55.6 (123) 63.8 (141) 98 (216)

Certificates of suitability, according to cURus cURus cURus cURus

Suitable for 6SL3310-1GH33-3AA3  6SL3310-1GH34-1AA3  6SL3310-1GH35-8AA3  6SL3310-1GH37-4AA3

Power Module (315 kW) (400 kW) (560 kW) (710 kW)
6SL3310-1GH34-7AA3 6SL3310-1GH38-1AA3
(450 kw) (800 kW)
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. Selection and ordering data

The table below lists recommended ratings for input-side Further information about the main contactors, switch
switching and fuse protection elements according to IEC disconnectors, fuses and circuit breakers specified in the table
standards. can be found in Catalog LV 10.
Type rating Rated input current ~ Assignment to Line contactor Fixed-mounted circuit  Switch disconnector
(for 400V, 500V Power Module breaker for cable protection fuses
or 690V) incl. semiconductor
protection of type SNE1
kW A Type 6SL3310-... Article No. Article No. Article No.
110 229 1GE32-1AA3 3RT1456-..... - 3KF3325-0MF51
132 284 1GE32-6AA3 3RT1466-..... - 3KF4340-0MF51
160 338 1GE33-1AA3 3RT1466-..... - 3KF4340-0MF51
200 395 1GE33-8AA3 3RT1476-..... - 3KF5363-0MF51
250 509 1GE35-0AA3 3RT1476-. 3KF5363-0MF51
315 629 1GE36-1AA3 3RT1476-..... - 3KF5380-0MF51
400 775 1GE37-5AA3 3RT1466-..... - 3KF5380-0MF51
(3 units)
450 873 1GE38-4AA3 - 3WA1110-... *) -
560 1024 1GE41-0AA3 - 3WA1112-... %) -
500 ...600 V3 AC
110 191 1GF31-8AA3 3RT1456-..... - 3KF3325-0MF51
132 242 1GF32-2AA3 3RT1456-..... - 3KF3325-0MF51
160 270 1GF32-6AA3 3RT1466-..... - 3KF4340-0MF51
200 343 1GF33-3AA3 3RT1466-..... - 3KF4340-0MF51
250 426 1GF34-1AA3 3RT1476-..... - 3KF5363-0MF51
315 483 1GF34-7AA3 3RT1476-..... - 3KF5363-0MF51
400 598 1GF35-8AA3 3RT1476-..... - 3KF5380-0MF51
500 764 1GF37-4AA3 3RT1466-..... - 3KF5380-0MF51
(3 units)
560 842 1GF38-1AA3 - 3WA1110-... %) -
75 93 1GH28-5AA3 3RT1446-..... - 3KF2312-0MF51
90 109 1GH31-0AA3 3RT1446-..... - 3KF2312-0MF51
110 131 1GH31-2AA3 3RT1446-..... - 3KF3325-0MF51
132 164 1GH31-5AA3 3RT1456-..... - 3KF3325-0MF51
160 191 1GH31-8AA3 3RT1456-..... - 3KF3325-0MF51
200 224 1GH32-2AA3 3RT1456-. - 3KF3325-0MF51
250 270 1GH32-6AA3 3RT1466-..... - 3KF4340-0MF51
315 343 1GH33-3AA3 3RT1466-..... - 3KF4340-0MF51
400 426 1GH34-1AA3 3RT1476-..... - 3KF5363-0MF51
450 483 1GH34-7AA3 3RT1476-..... - 3KF5363-0MF51
560 598 1GH35-8AA3 3RT1476-.... - 3KF5380-0MF51
710 764 1GH37-4AA3 3RT1466-..... - 3KF5380-0MF51
(3 units)
800 842 1GH38-1AA3 - 3WA1110-... %) -

") The circuit breakers must always be switched ON and OFF by the
sequence control. An interlocking set 3WA9111-0BA21 as described in
Catalog LV 10 should be provided for the circuit breakers in order to
exclude the risk of unintentional manual operation. Manual operation
bypasses the pre-charging circuit and can therefore destroy the
Power Module.
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SINAMICS G130
Converter built-in units

Line-side power components > Recommended line-side system components

. Selection and ordering data

Type rating Rated input current  Assignment to Cable protection fuse ") Cable protection fuse
(for 400V, 500V or Power Module incl. semiconductor protection 2)
690V)
Rated current Rated current
kW A Type 6SL3310-... Article No. A Article No. A
110 229 1GE32-1AA3 3NA3144 250 3NE1230-2 315
132 284 1GE32-6AA3 3NA3250 300 3NE1331-2 350
160 338 1GE33-1AA3 3NA3254 355 3NE1334-2 500
200 395 1GE33-8AA3 3NA3260 400 3NE1334-2 500
250 509 1GE35-0AA3 3NA3372 630 3NE1436-2 630
315 629 1GE36-1AA3 3NA3475 800 3NE1438-2 800
400 775 1GE37-5AA3 3NA3475 800 3NE1448-2 850
450 873 1GE38-4AA3 3NA3365 2 x 500 3NE1436-2 2 x 630
560 1024 1GE41-0AA3 3NA3472 2 x 630 3NE1437-2 2x710
500 ... 600 V3 AC
110 191 1GF31-8AA3 3NA3244-6 250 3NE1227-2 250
132 242 1GF32-2AA3 3NA3252-6 315 3NE1230-2 315
160 270 1GF32-6AA3 3NA3354-6 355 3NE1331-2 350
200 343 1GF33-3AA3 3NA3365-6 500 3NE1334-2 500
250 426 1GF34-1AA3 3NA3365-6 500 3NE1334-2 500
315 483 1GF34-7AA3 3NA3252-6 2x 315 3NE1435-2 560
400 598 1GF35-8AA3 3NA3354-6 2 x 355 3NE1447-2 670
500 764 1GF37-4AA3 3NA3365-6 2 x 500 3NE1448-2 850
560 842 1GF38-1AA3 3NA3365-6 2 x 500 3NE1334-2 2 x 500
75 93 1GH28-5AA3 3NA3132-6 125 3NE1022-2 125
90 109 1GH31-0AA3 3NA3132-6 125 3NE1022-2 125
110 131 1GH31-2AA3 3NA3136-6 160 3NE1224-2 160
132 164 1GH31-5AA3 3NA3240-6 200 3NE1225-2 200
160 191 1GH31-8AA3 3NA3244-6 250 3NE1227-2 250
200 224 1GH32-2AA3 3NA3252-6 315 3NE1230-2 315
250 270 1GH32-6AA3 3NA3354-6 355 3NE1331-2 350
315 343 1GH33-3AA3 3NA3365-6 500 3NE1334-2 500
400 426 1GH34-1AA3 3NA3365-6 500 3NE1334-2 500
450 483 1GH34-7AA3 3NA3252-6 2x 315 3NE1435-2 560
560 598 1GH35-8AA3 3NA3354-6 2 x 355 3NE1447-2 670
710 764 1GH37-4AA3 3NA3365-6 2 x 500 3NE1448-2 850
800 842 1GH38-1AA3 3NA3365-6 2 x 500 3NE1334-2 2 x 500
M The specified 3NA3... fuses can be used for the additional cable 2) Only 3NE1... fuses should be used to protect the devices. These must be
protection. located as close as possible to the converter.
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SINAMICS G130
Converter built-in units

DC link components > Braking Modules

. Overview . Selection and ordering data

Suitable for Power Typerating of the Braking Module
Module Power Module

at 400 V, 500 V

or 690 V

kW Article No.
380...480 V3 AC
6SL3310-1GE32-1AA3 110 6SL3300-1AE31-3AA0
6SL3310-1GE32-6AA3 132
6SL3310-1GE33-1AA3 160 6SL3300-1AE32-5AA0

6SL3310-1GE33-8AA3 200
6SL3310-1GE35-0AA3 250
6SL3310-1GE36-1AA3 315 6SL3300-1AE32-5BA0
6SL3310-1GE37-5AA3 400
6SL3310-1GE38-4AA3 450
6SL3310-1GE41-0AA3 560

500...600V 3 AC

A Braking Module and the associated braking resistor are 6SL3310-1GF31-8AA3 110 6SL3300-1AF32-5AA0
required when the drive is to be braked or specifically stopped, 6SL3310-1GF32-2AA3 132
The Braking Module includes the power electronics and the 6SL3310-1GF33-3AA3 200
associated control circuit. The supply voltage for the electronics 6SL3310-1GF34-1AA3 250 6SL3300-1AF32-5BA0

is taken from the DC link. 6SL3310-1GF34-7AA3 315

During operation, the DC-link power is converted into heat loss 6SL3310-1GF35-8AA3 400
in an external braking resistor. 6SL3310-1GF37-4AA3 500

The Braking Module works independently of the converter 6SL3310-1GF38-1AA3 560
control. If more braking power is required than provided by the 660 ...690 V3 AC
Braking Modules listed here, then braking units may be

connected in parallel for higher converter outputs (on request). 6SL3310-1GH28-5AA3 75 6SL3300-TAH31-3AA0
In this case, a Braking Module is assigned to each braking 6SL3310-1GH31-0AA3 90
resistor. 6SL3310-1GH31-2AA3 110

The activation threshold of the Braking Module can be adjusted 6SL3310-1GH31-5AA3 132

by means of a DIP switch. The braking power values specified 6SL3310-1GH31-8AA3 160 6SL3300-1AH32-5AA0
in the technical specifications apply to the upper activation 6SL3310-1GH32-2AA3 200
threshold. 6SL3310-1GH32-6AA3 250

N 6SL3310-1GH33-3AA3 315
Design 6SL3310-1GH34-1AA3 400 6SL3300-1AH32-5BA0
The Braking Module is inserted in a slot inside the Power 6SL3310-1GH34-7AA3 450
Module; it is force-cooled by the Power Module fan. 6SL3310-1GH35-8AA3 560

Several Braking Modules can be used for Power Modules with 6SL3310-1GH37-4AA3 710
more than one power block: 6SL3310-1GH38-1AA3 800

* Frame size HX: 2 Braking Modules
* Frame size JX: 3 Braking Modules

Each Braking Module is always assigned a dedicated braking
resistor.

The Braking Module is connected to the DC link by means of the
busbar sets or flexible cables contained in the scope of delivery.

The Braking Module has the following interfaces as standard:
e DC-link connection

® Braking resistor connection

e 1 digital input (block Braking Module / acknowledge error)
e 1 digital output (Braking Module faulty)

¢ 1 DIP switch for adjusting the activation threshold

Information about Braking Module activation thresholds as well
as further configuration information is contained in the
SINAMICS Low Voltage Engineering Manual.
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Connection diagram for Braking Module

. Characteristic curves

P/F,ZO G_DO011_EN_00328

f

1.50 -

1.25 By

0.75

0.50 B,
PDB

0.25

0 T T I I I I T
101520 30 40 50 60 70 80 90 100s t—

P,z = Rated power

P15 = 5 x Fyg = Power which is permissible every 90 s for 15 s
Py = 4 x Pyz = Power which is permissible every 90 s for 20 s
Pso = 2 x Pyg = Power which is permissible every 90 s for 40 s

Load diagram for Braking Modules and braking resistors
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. Technical specifications

Braking Module

6SL.3300- 6SL.3300- 6SL.3300- 6SL.3300- 6SL.3300-
1AE31-3AA0 1AE32-5AA0 1AF32-5AA0 1AH31-3AA0 1AH32-5AA0
6SL.3300- 6SL.3300- 6SL.3300-
1AE32-5BA0 1AF32-5BA0 1AH32-5BA0
Line voltage 380...480 V3 AC 500...600 V3 AC 660...690V 3 AC
Rated power Ppg kW 25 50 50 25 50
Peak power P;5 kW 125 250 250 125 250
Power Pyq kW 100 200 200 100 200
Power P, kW 50 100 100 50 100
Activation thresholds vV 774 (factory 774 (factory 967 (factory 1158 (factory 1158 (factory
(adjustable via DIP switch) setting) or 673 setting) or 673 setting) or 841 setting) or 1070 setting) or 1070
Digital inputs
* \oltage \ 24 24 24 24 24
e Low level \ -3...+5 -3...+45 -3..+45 -3..+5 -3...+5
(an open digital input is interpreted
as "low")
* High level v 15...30 15 ... 30 15...30 15...30 15...30
e Current consumption mA 10 10 10 10 10
at 24 vV DC, typ.
e Conductor cross section, max. (IEC) mm?2 1.5 1.5 1.5 1.5 1.5
Digital outputs
(continuously short-circuit-proof)
* \loltage Vv 24 24 24 24 24
® Load current per digital output, max. mA 500 500 500 500 500
e Conductor cross section, max. (IEC) mm?2 1.5 1.5 1.5 1.5 1.5
Design conforms to UL and [EC UL and IEC UL and IEC IEC IEC
R1/R2 connection M8 nut M8 nut M8 nut M8 nut M8 nut
e Conductor cross section, max. (IEC) mm?2 35 50 50 &5 50
Weight, approx. kg (Ib) 3.6 (7.94) 7.3(16.1) 7.3(16.1) 3.6 (7.94) 7.3(16.1)
(6SL3300- (6SL3300- (6SL3300-
1AE32-5AA0) 1AF32-5AA0) 1AH32-5AA0)
7.5 (16.5) 7.5(16.5) 7.5 (16.5)
(6SL3300- (6SL3300- (6SL3300-
1AE32-5BA0) 1AF32-5BA0) 1AH32-5BA0)
Certificates of suitability, according to cULus cULus cULus - -
Braking Module 6SL3300- 6SL3300- 6SL.3300- 6SL.3300-1 6SL3300-
1AE31-3AA0 1AE32-5AA0 1AF32-5AA0 AH31-3AA0 1AH32-5AA0

Suitable for
Power Module

6SL3310-1GE32-
1AA3 (110 KW)

6SL3310-1GE32-
BAA3 (132 kW)

6SL3310-1GE33-
1AA3 (160 kW)

6SL3310-1GE33-
8AA3 (200 kW)

6SL3310-1GE35-
0AA3 (250 kW)

6SL3310-1GF31-
8AA3 (110 kW)

6SL3310-1GF32-
2AA3 (132 kW)
6SL3310-1GF32-
BAA3 (160 kW)

6SL3310-1GF33-
3AA3 (200 kW)

6SL3310-1GH28-
5AA3 (75 kW)

6SL3310-1GH31-
0AA3 (90 kW)
6SL3310-1GH31-
2AA3 (110 kW)

6SL3310-1GH31-
5AA3 (132 kW)

6SL3310-1GH31-
8AA3 (160 kW)

6SL3310-1GH32-
2AA3 (200 kW)
6SL3310-1GH32-
BAA3 (250 kW)

6SL3310-1GH33-
3AA3 (315 kW)

Braking Module

Suitable for
Power Module

6SL3300-
1AE32-5BA0

6SL3310-1GE36-
1AA3 (315 kW)

6SL3310-1GE37-
5AA3 (400 kW)
6SL3310-1GE38-
4AA3 (450 kW)

6SL3310-1GE41-
0AAS (560 kW)

6SL.3300-
1AF32-5BA0

6SL3310-1GF34-
1AA3 (250 kW)

6SL3310-1GF34-
7AA3 (315 kW)
6SL3310-1GF35-
8AA3 (400 kW)
6SL3310-1GF37-
4AA3 (500 kW)

6SL3310-1GF38-
1AA3 (560 kW)

6SL3300-
1AH32-5BA0

6SL3310-1GH34-
1AAS (400 kW)

6SL3310-1GH34-
7AA3 (450 kW)
6SL3310-1GH35-
8AA3 (560 kW)
6SL3310-1GH37-
4AA3 (710 kW)

6SL3310-1GH38-
1AAS (800 kW)
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. Overview . Selection and ordering data
Ppg rated power  Suitable for Braking resistor
Braking Module

kW Article No.

: 25 6SL3300-1AE31-3AA0 6SL3000-1BE31-3AA0
50 6SL3300-1AE32-5.A0 6SL3000-1BE32-5AA0
50 6SL3300-1AF32-5.A0  6SL3000-1BF32-5AA0
Line voltage 660 ... 690 V 3 AC
25 6SL3300-1AH31-3AA0 6SL3000-1BH31-3AA0
50 6SL3300-1AH32-5.A0 6SL3000-1BH32-5AA0

. Characteristic curves

Excess energy in the DC link is dissipated via the braking PlF o oo e
resistor. f
The braking resistor is connected to a Braking Module. The Qo
braking resistor is positioned outside the cabinet or switchgear ’
room. This enables the resulting heat loss around the Power 1.25 R,
Modules to be dissipated. This reduces the level of air
conditioning required. 1.00 %
Two braking resistors with different rated and peak power values 0.75 1
are available for the devices.
0.50 P
The braking resistor is monitored on the basis of the duty factor. 40 Pog
A temperature switch (NC contact) is also fitted. This responds 0.25
when the maximum permissible temperature is exceeded and 0

can be evaluated by a controller. The maximum permissible

T T T T T T T
cable length between the Braking Module and braking resistor 10115207301 140 50160 70/ B0 90 10055/ £ ==

is 100 m.

Information about possible duty cycles of the braking resistors

as well as other configuration information is contained in the Ppg = Rated power

SINAMICS Low Voltage Engineering Manual. P15 = 5 x Byg = Power which is permissible every 90 s for 15 s

P, = 4 x By = Power which is permissible every 90 s for 20 s
Pso = 2 x Ppg = Power which is permissible every 90 s for 40 s

Load diagram for Braking Modules and braking resistor

. Technical specifications

Line voltage Braking resistor

380 ... 480 V'3 AC 6SL3000-1BE31-3AA0 6SL3000-1BE32-5AA0
Resistance Q 4.4 (£7.5%) 2.2 (£7.5%)

Ppg rated power kW 25 50

(continuous braking power)

P,5 power kW 125 250

Pyo power kW 100 200

Py power kW 50 100

Current, max. A 189 378

Conductor cross section, max. (IEC) mm? 50 70

Power connection M10 stud M10 stud

Degree of protection 1P20 1P20

Dimensions

* Width mm (in) 740 (29.13) 810 (31.89)

® Height mm (in) 600 (23.62) 1325 (52.17)

* Depth mm (in) 486 (19.13) 486 (19.13)

Weight, approx. kg (Ib) 50 (110) 120 (265)
Certificates of suitability, according to cURus cURus

Suitable for Braking Module 6SL3300-1AE31-3AA 6SL3300-1AE32-5.A0
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. Technical specifications

Line voltage
500 ... 600 V3 AC

Braking resistor
6SL.3000-1BF32-5AA0

Resistance Q 3.4 (£7.5%)
Ppg rated power kW 50
(continuous braking power)

P;5 power kW 250

Py, power kW 200

Py power kW 100
Current, max. A 255
Conductor cross section, max. (IEC) mm? 70

Power connection M10 stud
Degree of protection P20
Dimensions

o Width mm (in) 810 (31.89)
* Height mm (in) 1325 (52.17)
e Depth mm (in) 486 (19.13)
Weight, approx. kg (Ib) 120 (265)
Certificates of suitability, according to cURus

Suitable for
Braking Module

Line voltage
660 ... 690 V3 AC

6SL3300-1AF32-5.A0

Braking resistor
6SL.3000-1BH31-3AA0

6SL3000-1BH32-5AA0

Resistance Q 9.8 (£7.5%) 4.9 (£7.5%)
Ppg rated power kW 25 50
(continuous braking power)

P,5 power kW 125 250

Pyo power kW 100 200

Py power kW 50 100
Current, max. A 125 255
Conductor cross section, max. (IEC) mm? 50 70

Power connection M10 stud M10 stud
Degree of protection 1P20 1P20
Dimensions

* Width mm (in) 740 (29.13) 810 (31.89)
® Height mm (in) 600 (23.62) 1325 (52.17)
* Depth mm (in) 486 (19.13) 486 (19.13)
Weight, approx. kg (Ib) 50 (110) 120 (265)
Certificates of suitability, according to cURus cURus

Suitable for
Braking Module

6SL3300-1AH31-3AA0

6SL.3300-1AH32-5.A0
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. Overview . Selection and ordering data
Suitable for Typerating of the Motor reactor
Power Module Power Module
at 400V, 500 V
or 690 V
kW Article No.
380...480 V3 AC
6SL3310-1GE32-1AA3 110 6SL3000-2BE32-1AA0
6SL3310-1GE32-6AA3 132 6SL3000-2BE32-6AA0
6SL3310-1GE33-1AA3 160 6SL3000-2BE33-2AA0
6SL3310-1GE33-8AA3 200 6SL3000-2BE33-8AA0
6SL3310-1GE35-0AA3 250 6SL3000-2BE35-0AA0
6SL3310-1GE36-1AA3 315 6SL3000-2AE36-1AA0
6SL3310-1GE37-5AA3 400 6SL3000-2AE38-4AA0
6SL3310-1GE38-4AA3 450
6SL3310-1GE41-0AA3 560 6SL3000-2AE41-0AA0
Mot t duce the voltage load on the motor windings b e
otor reactors reduce the voltage load on the motor windings by
reducing the voltage gradients at the motor terminals that occur 6SL3310-1GF31-8AA3 110 ST R
during converter operation. At the same time, the capacitive 6SL3310-1GF32-2AA3 132 6SL3000-2AH32-4AA0
charge/discharge currents that place an additional load on the 6SL3310-1GF32-6AA3 160 6SL3000-2AH32-6AA0
converter output when long motor cables are used, are reduced.
The maximum permissible output frequency when a motor BSL3310-1GF33-3AA3 200 6SL3000-2AHSS 6AAD
reactor is used is 150 Hz. 6SL3310-1GF34-1AA3 250 6SL3000-2AH34-5AA0
The motor reactor must be installed as close as possible to the 6SL3310-1GF34-7AA3 315 6SL3000-2AH34-7AA0
Power Module. 6SL3310-1GF35-8AA3 400 6SL3000-2AH35-8AA0
6SL3310-1GF37-4AA3 500 6SL3000-2AH38-1AA0

6SL.3310-1GF38-1AA3 560

660 ... 690 V3 AC

6SL3310-1GH28-5AA3 75 6SL3000-2AH31-0AA0
6SL3310-1GH31-0AA3 90

6SL3310-1GH31-2AA3 110 6SL3000-2AH31-5AA0
6SL3310-1GH31-5AA3 132

6SL3310-1GH31-8AA3 160 6SL3000-2AH31-8AA0
6SL3310-1GH32-2AA3 200 6SL3000-2AH32-4AA0
6SL3310-1GH32-6AA3 250 6SL3000-2AH32-6AA0
6SL3310-1GH33-3AA3 315 6SL3000-2AH33-6AA0
6SL3310-1GH34-1AA3 400 6SL3000-2AH34-5AA0
6SL3310-1GH34-7AA3 450 6SL3000-2AH34-7AAQ
6SL3310-1GH35-8AA3 560 6SL3000-2AH35-8AA0
6SL3310-1GH37-4AA3 710 6SL3000-2AH38-1AA0

6SL.3310-1GH38-1AA3 800
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. Technical specifications

Line voltage Motor reactor (for pulse frequencies of 2 kHz to 4 kHz)

380.. 480 V3 AC 6SL3000- 6SL3000- 6SL.3000- 6SL.3000- 6SL3000-
2BE32-1AAQ 2BE32-6AA0 2BE33-2AA0 2BE33-8AA0 2BE35-0AA0

Rated current A 210 260 310 380 490

Power loss

® At 50 Hz kW 0.436 0.454 0.422 0.477 0.448

® At 150 Hz kw 0.486 0.5 0.47 0.5 0.5

Load connection 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M12

PE connection M8 screw M8 screw M8 screw M8 screw M8 screw

Cable length, max.

between motor reactor and motor ")

® 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 IPOO IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 300 (11.81) 300 (11.81) 300 (11.81) 300 (11.81) 300 (11.81)

® Height mm (in) 285 (11.22) 315 (12.40) 285 (11.22) 285 (11.22) 365 (14.37)

 Depth mm (in) 257 (10.12) 277 (10.91) 257 (10.12) 277 (10.91) 277 (10.91)

Weight, approx. kg (Ib) 60 (132) 66 (146) 62 (137) 73 (161) 100 (220)

Certificates of suitability, according to cURus cURus cURus cURus cURus

Suitable for 6SL3310-1GE32-  6SL3310-1GE32-  6SL3310-1GE33-  6SL3310-1GE33-  6SL3310-1GE35-

Power Module 1AA3 (110 kW) BAA3 (132 kW) 1AA3 (160 kW) 8AA3 (200 kW) 0AA3 (250 kW)

Line voltage
380 ...480 V3 AC

Motor reactor (for pulse frequencies of 1.25 kHz to 2.5 kHz)

6SL.3000-2AE36-1AA0  6SL3000-2AE38-4AA0 6SL3000-2AE41-0AAD

Rated current A 605 840 840 985

Power loss

® At 50 Hz kw 0.798 0.75 0.834 0.939

* At 150 Hz kw 0.9 0.84 0.943 1.062

Load connection 1 x hole for M12 1 x hole for M12 1 x hole for M12 1 x hole for M12
PE connection M10 screw M10 screw M10 screw M10 screw
Cable length, max.

between motor reactor and motor ")

® 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

o Width mm (in) 410 (16.14) 410 (16.14) 410 (16.14) 410 (16.14)

® Height mm (in) 392 (15.43) 392 (15.43) 392 (15.43) 392 (15.43)

® Depth mm (in) 292 (11.50) 292 (11.50) 292 (11.50) 302 (11.89)
Weight, approx. kg (Ib) 130 (287) 140 (309) 140 (309) 146 (322)
Certificates of suitability, according to cURus cURus cURus cURus

Suitable for 6SL3310-1GE36-1AA3  6SL3310-1GE37-5AA3  6SL3310-1GE38-4AA3  6SL3310-1GE41-0AA3

Power Module

(315 kW)

(400 kW)

(450 kW)

(560 kW)
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. Technical specifications

Line voltage Motor reactor (for pulse frequencies of 1.25 kHz to 2.5 kHz)

500 ... 600 V'3 AC 6SL3000- 6SL3000- 6SL3000- 6SL.3000- 6SL3000-
2AH31-8AA0 2AH32-4AA0 2AH32-6AA0 2AH33-6AA0 2AH34-5AA0

Rated current A 175 215 260 330 410

Power loss

® At 50 Hz kw 0.357 0.376 0.389 0.4 0.481

* At 150 Hz kW 0.403 0.425 0.441 0.454 0.545

Load connection 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M10

PE connection M8 screw M8 screw M8 screw M8 screw M8 screw

Cable length, max.

between motor reactor and motor ")

® 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 IPOO IPOO IPOO IPOO IPOO

Dimensions

o Width mm (in) 300 (11.81) 300 (11.81) 300 (11.81) 300 (11.81) 350 (13.78)

® Height mm (in) 285 (11.22) 285 (11.22) 285 (11.22) 285 (11.22) 330 (12.99)

¢ Depth mm (in) 212 (8.35) 212 (8.35) 212 (8.35) 212 (8.35) 215 (8.46)

Weight, approx. kg (Ib) 34 (75) 34 (75) 40 (88.2) 43 (94.8) 56 (123)

Certificates of suitability, according to cURus cURus cURus cURus cURus

6SL3310-1GF31-
BAA3 (110 kW)

6SL3310-1GF32-
2AA3 (132 kW)

Suitable for
Power Module

6SL3310-1GF32-
BAA3 (160 kW)

6SL3310-1GF33-
3AA3 (200 kW)

6SL3310-1GF34-
1AA3 (250 kW)

Line voltage
500 ... 600 V 3 AC

Motor reactor (for pulse frequencies of 1.25 kHz to 2.5 kHz)
6SL3000-2AH34-7AA0  6SL3000-2AH35-8AA0  6SL3000-2AH38-1AA0

Rated current A 465 575 810 810

Power loss

® At 50 Hz kw 0.631 0.705 0.78 0.877

® At 150 Hz kW 0.723 0.801 0.91 1.003

Load connection 1 x hole for M12 1 x hole for M12 1 x hole for M12 1 x hole for M12
PE connection M8 screw M8 screw M8 screw M8 screw

Cable length, max.

between motor reactor and motor ")

¢ 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

o Width mm (in) 410 (16.14) 410 (16.14) 410 (16.14) 410 (16.14)

* Height mm (in) 392 (15.43) 392 (15.43) 392 (15.43) 392 (15.43)

¢ Depth mm (in) 292 (11.50) 292 (11.50) 279 (10.98) 279 (10.98)
Weight, approx. kg (Ib) 80 (176) 80 (176) 146 (322) 146 (322)
Certificates of suitability, according to cURus cURus cURus cURus

Suitable for 6SL3310-1GF34-7AA3  6SL3310-1GF35-8AA3  6SL3310-1GF37-4AA3  6SL3310-1GF38-1AA3
Power Module (315 kW) (400 kW) (500 kW) (560 kW)
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. Technical specifications

Line voltage
660 ...690 V3 AC

Motor reactor (for pulse frequencies of 1.25 kHz to 2.5 kHz)

6SL3000-2AH31-0AA0 6SL3000-2AH31-5AA0 6SL.3000- 6SL.3000- 6SL.3000-
2AH31-8AA0 2AH32-4AA0 2AH32-6AA0

Rated current A 100 100 150 150 175 215 260

Power loss

* At 50 Hz kW 0.215 0.269 0.237 0.296 0.357 0.376 0.389

* At 150 Hz kW 0.26 0.3 0.26 0.332 0.403 0.425 0.441

Load connection 1xholefor 1xholefor 1xholefor 1xholefor 1xholefor 1xholefor 1 x holefor
M10 M10 M10 M10 M10 M10 M10

PE connection M6 screw M6 screw M6 screw M6 screw M8 screw M8 screw M8 screw

Cable length, max.

between motor reactor and motor

® Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)

e Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476)

Degree of protection IPOO IPOO IPOO IPOO IPOO |IPOO |IPOO

Dimensions

* Width mm (in) 270(10.63) 270(10.63) 270(10.63) 270(10.63) 300(11.81) 300(11.81) 300 (11.81)

* Height mm (in) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76) 285(11.22) 285(11.22) 285(11.22)

® Depth mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87) 212 (8.35) 212 (8.35) 212 (8.35)

Weight, approx. kg (Ib) 25 (55.1) 25 (55.1) 25.8(56.9) 25.8(56.9) 33(72.8) 35(77.2) 40 (88.2)

Certificates of suitability, according to - - - - - - -

Suitable for 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310-

Power Module 1GH28-5AA3 1GH31-0AA3 1GH31-2AA3 1GH31-5AA3 1GH31-8AA3 1GH32-2AA3 1GH32-6AA3
(75 kW) (90 kw) (110 kW) (132 kW) (160 kW) (200 kW) (250 kW)

Line voltage Motor reactor (for pulse frequencies of 1.25 kHz to 2.5 kHz)

660 ... 690 V3 AC
6SL.3000- 6SL.3000- 6SL.3000- 6SL.3000- 6SL3000-2AH38-1AA0
2AH33-6AA0 2AH34-5AA0 2AH34-7AA0 2AH35-8AA0

Rated current A 330 410 465 575 810 810

Power loss

* At 50 Hz kW 0.4 0.481 0.631 0.705 0.78 0.877

e At 150 Hz kW 0.454 0.545 0.723 0.801 0.91 1.003

Load connection 1 x hole for 1 x hole for 1 x hole for 1 x hole for 1 x hole for 1 x hole for
M10 M10 M12 M12 M12 M12

PE connection M8 screw M8 screw M8 screw M8 screw M8 screw M8 screw

Cable length, max.

between motor reactor and motor ")

* Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)

e Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476) 450 (1476)

Degree of protection IPOO IPOO IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 300 (11.81) 350 (13.78) 410 (16.14) 410 (16.14) 410 (16.14) 410 (16.14)

* Height mm (in) 285 (11.22) 330 (12.99) 392 (15.43) 392 (15.43) 392 (15.43) 392 (15.43)

e Depth mm (in) 212 (8.35) 215 (8.46) 292 (11.50) 292 (11.50) 279 (10.98) 279 (10.98)

Weight, approx. kg (Ib) 43 (94.8) 56 (123) 80 (176) 80 (176) 146 (322) 146 (322)

Certificates of suitability, according to - - - - - -

Suitable for 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310- 6SL3310-

Power Module 1GH33-3AA3 1GH34-1AA3 1GH34-7AA3 1GH35-8AA3 1GH37-4AA3 1GH38-1AA3
(315 kW) (400 kW) (450 kW) (560 kW) (710 kW) (800 kW)

D Longer cable lengths for specific configurations are available on request
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. Overview

dv/dt filter plus VPL (Voltage Peak Limiter) limit the voltage rate
of rise dv/dtto values < 500 V/us and the typical peak voltage

to the following values in accordance with the limit value curve
according to IEC/TS 60034-17: 2006:

e <1000V at Ujpe < 575 V
e <1250V at 660 V < Ujne < 690 V

Standard motors with standard insulation and without insulated
bearings with a supply voltage of up to 690 V can be used for
converter operation if a dv/dt filter plus VPL is used.

dv/dt filters plus VPL are designed for the following maximum
motor cable lengths:

e Shielded cables: 300 m (e.g. Protodur NYCWY)
e Unshielded cables: 450 m (e.g. Protodur NYY)

For shorter cable lengths (100 m shielded, 150 m unshielded),
refer to dv/dt filter compact plus VPL.

Notice:

The max. permissible cable length between the dv/dt filter and
Power Module is 5 m.

. Design

The dv/dt filter plus VPL consists of two components, which are
also supplied as separate mechanical units:

e dv/dt reactor

¢ Voltage limiting network, which cuts-off the voltage peaks and
feeds the energy back to the DC link.

. Selection and ordering data

Suitable for
Power Module

Type rating of the dv/dt filter plus VPL
Power Module

at 400V, 500 V

or 690 V

kW Article No.

380...480V3AC

6SL3310-1GE32-1AA3 110 6SL3000-2DE32-6AA0
6SL.3310-1GE32-6AA3 132
6SL.3310-1GE33-1AA3 160 6SL3000-2DE35-0AA0
6SL3310-1GE33-8AA3 200
6SL.3310-1GE35-0AA3 250
6SL.3310-1GE36-1AA3 315 6SL3000-2DE38-4AA0

6SL3310-1GE37-5AA3 400
6SL3310-1GE38-4AA3 450
6SL3310-1GE41-0AA3 560

500...600V 3 AC

6SL3000-2DE41-4AA0

6SL3310-1GF31-8AA3 110 6SL3000-2DH32-2AA0
6SL.3310-1GF32-2AA3 132
6SL.3310-1GF32-6AA3 160 6SL3000-2DH33-3AA0
6SL3310-1GF33-3AA3 200
6SL.3310-1GF34-1AA3 250 6SL3000-2DH34-1AA0
6SL.3310-1GF34-7AA3 315 6SL3000-2DH35-8AA0
6SL3310-1GF35-8AA3 400
6SL3310-1GF37-4AA3 500 6SL3000-2DH38-1AA0

6SL.3310-1GF38-1AA3 560

660 ...690V 3 AC

6SL3310-1GH28-5AA3 75 6SL3000-2DH31-0AA0
6SL.3310-1GH31-0AA3 90

6SL.3310-1GH31-2AA3 110
6SL3310-1GH31-5AA3 132
6SL.3310-1GH31-8AA3 160
6SL.3310-1GH32-2AA3 200

6SL3000-2DH31-5AA0

6SL3000-2DH32-2AA0

6SL3310-1GH32-6AA3 250 6SL3000-2DH33-3AA0
6SL.3310-1GH33-3AA3 315
6SL.3310-1GH34-1AA3 400 6SL3000-2DH34-1AA0
6SL3310-1GH34-7AA3 450 6SL3000-2DH35-8AA0
6SL.3310-1GH35-8AA3 560
6SL.3310-1GH37-4AA3 710 6SL3000-2DH38-1AA0

6SL3310-1GH38-1AA3 800

For further information on dv/dt filters, please refer to the
SINAMICS Low Voltage Engineering Manual.
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Load-side power components > dv/dt filters plus VPL

. Technical specifications

Line voltage dv/dt filter plus VPL

380.. 480 V3 AC 6SL3000- 6SL3000- 6SL3000- 6SL3000-
2DE32-6AA0 2DE35-0AA0 2DE38-4AA0 2DE41-4AA0

hh max A 260 490 840 1405

Degree of protection IPOO IPOO IPOO IPOO

Cable length, max.

between dv/dt filter and motor 1

* Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)

¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476)

Certificates of suitability, according to cURus cURus cURus cURus

dv/dt reactor

Power loss

® At 50 Hz kw 0.701 0.874 1.106 1.111

® At 60 Hz kw 0.729 0.904 1.115 1.154

® At 150 Hz kW 0.78 0.963 1.226 1.23
Connections

* To Power Module 1 x hole for M10 1 x hole for M12 1 x hole for M12 2 x holes for M12
® To load 1 x hole for M10 1 x hole for M12 1 x hole for M12 2 x holes for M12
* PE M6 screw M6 screw M6 screw M6 screw
Dimensions

o Width mm (in) 410 (16.14) 460 (18.11) 460 (18.11) 445 (17.52)

® Height mm (in) 370 (14.57) 370 (14.57) 385 (15.16) 385 (15.16)

® Depth mm (in) 229 (9.02) 275 (10.83) 312 (12.28) 312 (12.28)
Weight, approx. kg (Ib) 66 (146) 122 (269) 149 (329) 158 (348)

Voltage Peak Limiter (VPL)

Power loss

® At 50 Hz kw 0.029 0.042 0.077 0.134

* At 60 Hz kw 0.027 0.039 0.072 0.125

® At 150 Hz kW 0.025 0.036 0.066 0.114
Connections

* To dv/dt reactor M8 nut 70 mm? terminals 1 x hole for M8 1 x hole for M10
* To DC link M8 nut 70 mm? terminals 1 x hole for M8 1 x hole for M10
* PE M8 stud 35 mm? terminals M8 stud M8 stud
Dimensions

o Width mm (in) 263 (10.35) 392 (15.43) 309 (12.17) 309 (12.17)

® Height mm (in) 265 (10.43) 285 (11.22) 1312.5 (51.67) 1312.5 (51.67)
® Depth mm (in) 188 (7.40) 210 (8.27) 400 (15.75) 400 (15.75)
Weight, approx. kg (Ib) 6(13.2) 16 (35.3) 48 (106) 72 (159)

Suitable for
Power Module

6SL3310-1GE32-1AA3
(110 kW)
6SL3310-1GE32-6AA3
(132 kW)

Note: Two dv/dt reactors are required for Power Modules with

a type rating of 560 kW.

The listed technical specifications refer to one dv/dt reactor.

n Longer cable lengths for specific configurations are available on request.

6SL.3310-1GE33-1AA3
(160 kW)
6SL.3310-1GE33-8AA3
(200 kW)
6SL.3310-1GE35-0AA3
(250 kW)

6SL3310-1GE36-1AA3
(315 kW)
6SL3310-1GE37-5AA3
(400 kW)

6SL3310-1GE38-4AA3
(450 kW)

6SL3310-1GE41-0AA3
(560 kW)
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. Technical specifications

Line voltage dv/dt filter plus VPL

500 ... 600 V'3 AC 6SL.3000- 6SL.3000- 6SL.3000- 6SL.3000- 6SL.3000-
2DH32-2AA0 2DH33-3AA0 2DH34-1AA0 2DH35-8AA0 2DH38-1AA0

a— A 215 330 410 575 810

Degree of protection IPOO IPOO IPOO IPOO IPOO

Cable length, max.

between dv/dt filter and motor 1

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)

Certificates of suitability, according to cURus cURus cURus cURus cURus

dv/dt reactor

Power loss

® At 50 Hz kw 0.578 0.595 0.786 0.862 0.828

* At 60 Hz kW 0.604 0.62 0.826 0.902 0.867

® At 150 Hz kw 0.645 0.661 0.884 0.964 0.927
Connections

* To Power Module 1 x hole for M10 1 x hole for M10 1 x hole for M12 1 x hole for M12 2 x holes for M12
* To load 1 x hole for M10 1 x hole for M10 1 x hole for M12 1 x hole for M12 2 x holes for M12
* PE M6 screw M6 screw M6 screw M6 screw M6 screw
Dimensions

o Width mm (in) 460 (18.11) 460 (18.11) 460 (18.11) 460 (18.11) 445 (17.52)

* Height mm (in) 360 (14.17) 360 (14.17) 385 (15.16) 385 (15.16) 385 (15.16)

¢ Depth mm (in) 275 (10.83) 275 (10.83) 312 (12.28) 312 (12.28) 312 (12.28)
Weight, approx. kg (Ib) 83 (183) 135 (298) 147 (324) 172 (379) 160 (353)

Voltage Peak Limiter (VPL)

Power loss

® At 50 Hz kw 0.032 0.042 0.051 0.063 0.106

* At 60 Hz kW 0.03 0.039 0.048 0.059 0.1

® At 150 Hz kw 0.027 0.036 0.043 0.054 0.091
Connections

* To dv/dt reactor 70 mm? terminals 70 mm? terminals 1 x hole for M8 1 x hole for M8 1 x hole for M10
® To DC link 70 mm? terminals 70 mm? terminals 1 x hole for M8 1 x hole for M8 1 x hole for M10
* PE 35 mm® terminals 35 mm® terminals M8 stud M8 stud M8 stud
Dimensions

o Width mm (in) 392 (15.43) 392 (15.43) 309 (12.17) 309 (12.17) 309 (12.17)

® Height mm (in) 285 (11.22) 285 (11.22) 1312.5 (51.67) 1312.5 (51.67) 1312.5 (51.67)
¢ Depth mm (in) 210 (8.27) 210 (8.27) 400 (15.75) 400 (15.75) 400 (15.75)
Weight, approx. kg (Ib) 16 (35.3) 16 (35.3) 48 (106) 48 (106) 72 (159)
Suitable for 6SL3310-1GF31-  6SL3310-1GF32-  6SL3310-1GF34-  6SL3310-1GF34-  6SL3310-1GF37-
Power Module 8AA3 (110 kW) B6AA3 (160 kW) 1AA3 (250 kW) 7AA3 (315 kW) 4AA3 (500 kW)

Note: Two dv/dt reactors are required for Power Modules with

a type rating of 500 kW and 560 kW.
The listed technical specifications refer to one dv/dt reactor.

n Longer cable lengths for specific configurations are available on request.

6SL3310-1GF32-
2AA3 (132 kW)

6SL3310-1GF33-
3AA3 (200 kW)

6SL3310-1GF35-
8AA3 (400 KW)

6SL.3310-1GF38-
1AA3 (560 kW)
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. Technical specifications

Line voltage
660 ... 690 V3 AC

dv/dt filter plus VPL
6SL3000-2DH31-0AAQ

6SL.3000-2DH31-5AA0

6SL3000-2DH32-2AA0

6SL3000-2DH33-3AA0

kh max A 100 150 215 330
Degree of protection IPOO IPOO IPOO IPOO
Cable length, max.

between dv/dt filter and motor !

e Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Certificates of suitability, according to cURus cURus cURus cURus

dv/dt reactor

Power loss

® At 50 Hz kw 0.49 0.389 0.578 0.595

* At 60 Hz kW 0.508 0.408 0.604 0.62

® At 150 Hz kw 0.541 0.436 0.645 0.661
Connections

* To Power Module 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M10
 To load 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M10
* PE M6 screw M6 screw M6 screw M6 screw
Dimensions

o Width mm (in) 350 (13.78) 350 (13.78) 460 (18.11) 460 (18.11)

® Height mm (in) 320 (12.60) 320 (12.60) 360 (14.17) 360 (14.17)

* Depth mm (in) 227 (8.94) 227 (8.94) 275 (10.83) 275 (10.83)
Weight, approx. kg (Ib) 48 (106) 50 (110) 83 (183) 135 (298)

Voltage Peak Limiter (VPL)

Power loss

® At 50 Hz kW 0.016 0.02 0.032 0.042

® At 60 Hz kw 0.015 0.019 0.03 0.039

* At 150 Hz kw 0.013 0.018 0.027 0.036
Connections

* To dv/dt reactor M8 nut M8 nut 70 mm? terminals 70 mm? terminals
* To DC link M8 nut M8 nut 70 mm? terminals 70 mm? terminals
* PE M8 stud M8 stud 35 mm? terminals 35 mm? terminals
Dimensions

* Width mm (in) 263 (10.35) 263 (10.35) 392 (15.43) 392 (15.43)

® Height mm (in) 265 (10.43) 265 (10.43) 285 (11.22) 285 (11.22)

* Depth mm (in) 188 (7.40) 188 (7.40) 210 (8.27) 210 (8.27)
Weight, approx. kg (Ib) 6(13.2) 6(13.2) 16 (35.3) 16 (35.3)

Suitable for
Power Module

6SL3310-1GH28-5AA3
(75 kW)

6SL3310-1GH31-0AA3
(90 kW)

D Longer cable lengths for specific configurations are available on request.

6SL3310-1GH31-2AA3
(110 kW)

6SL3310-1GH31-5AA3
(132 kW)

6SL3310-1GH31-8AA3
(160 kW)

6SL3310-1GH32-2AA3
(200 kW)

6SL3310-1GH32-6AA3
(250 kW)

6SL3310-1GH33-3AA3
(315 kW)
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SINAMICS G130
Converter built-in units

Load-side power components > dv/dt filters plus VPL

. Technical specifications

Line voltage
660 ... 690 V3 AC

dv/dt filter plus VPL
6SL3000-2DH34-1AAQ

6SL.3000-2DH35-8AA0

6SL.3000-2DH38-1AAQ

i max A 410 5715 810
Degree of protection IPOO IPOO IPOO
Cable length, max.

between dv/dt filter and motor 1

e Shielded m (ft) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476)
Certificates of suitability, according to cURus cURus cURus

dv/dt reactor

Power loss

* At 50 Hz kw
* At 60 Hz kW
* At 150 Hz kw

0.786
0.826
0.884

0.862
0.902
0.964

0.828
0.867
0.927

Connections
* To Power Module

1 x hole for M12

1 x hole for M12

2 x holes for M12

 To load 1 x hole for M12 1 x hole for M12 2 x holes for M12
* PE M6 screw M6 screw M6 screw
Dimensions

o Width mm (in) 460 (18.11) 460 (18.11) 445 (17.52)
® Height mm (in) 385 (15.16) 385 (15.16) 385 (15.16)
¢ Depth mm (in) 312 (12.28) 312 (12.28) 312 (12.28)
Weight, approx. kg (Ib) 147 (324) 172 (379) 160 (353)
Power loss

® At 50 Hz kw 0.051 0.063 0.106

® At 60 Hz kw 0.048 0.059 0.1

* At 150 Hz kw 0.043 0.054 0.091

Connections

® To dv/dt reactor

1 x hole for M8

1 x hole for M8

1 x hole for M10

* To DC link 1 x hole for M8 1 x hole for M8 1 x hole for M10

* PE M8 stud M8 stud M8 stud

Dimensions

* Width mm (in) 309 (12.17) 309 (12.17) 309 (12.17)

* Height mm (in) 1312.5 (51.67) 1312.5 (51.67) 1312.5 (51.67)

® Depth mm (in) 400 (15.75) 400 (15.75) 400 (15.75)

Weight, approx. kg (Ib) 48 (106) 48 (106) 72 (159)

Suitable for 6SL.3310-1GH34-1AA3 (400 kW) 6SL3310-1GH34-7AA3 (450 kW) 6SL3310-1GH37-4AA3 (710 kW)

Power Module

Note: Two dv/dt reactors are required for Power Modules with

a type rating of 710 kW and 800 kW.

The listed technical specifications refer to one dv/dt reactor.

n Longer cable lengths for specific configurations are available on request.

6SL3310-1GH35-8AA3 (560 kW) 6SL3310-1GH38-1AA3 (800 kW)
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SINAMICS G130
Converter built-in units

Load-side power components > dv/dt filters compact plus VPL

. Overview . Selection and ordering data
Suitable for Power Typerating of the dv/dt filter
Module Power Module ~ compact plus VPL
at 400 V, 500 V
or 690 V
kW Article No.

dv/dt filters compact plus VPL (Voltage Peak Limiter) limit the
voltage rate of rise dv/dt to values of < 1600 V/us and the typical
peak voltage to the following values in accordance with the limit
value curve A according to IEC 60034-25: 2007:

e <1150V at Ujne < 575V
® <1400V at 660 V < Ujjpe < 690 V
Standard motors with standard insulation and without insulated

bearings with a supply voltage of up to 690 V can be used for
converter operation if a dv/dt filter compact plus VPL is used.

dv/dt filters compact plus VPL are designed for the following
maximum motor cable lengths:

e Shielded cables: 100 m (e.g. Protodur NYCWY)

e Unshielded cables: 150 m (e.g. Protodur NYY)

For longer cable lengths (> 100 m shielded, > 150 m
unshielded) refer to dv/dt filter plus VPL.

Notice:

e The max. permissible cable length between the dv/dt filter and
Power Module is 5 m.

e Operation with output frequencies < 10 Hz is permissible for
max. 5 min.

. Design
The dv/dt filter compact plus VPL consists of two components,
which are supplied together as a compact mechanical unit:
e dv/dt reactor

e Voltage limiting network, which cuts-off the voltage peaks and
feeds the energy back to the DC link.

380...480 V3 AC

6SL3310-1GE32-1AA3 110 6SL3000-2DE32-6EAQ
6SL.3310-1GE32-6AA3 132

6SL3310-1GE33-1AA3 160 6SL3000-2DE35-0EAQ
6SL3310-1GE33-8AA3 200

6SL.3310-1GE35-0AA3 250

6SL3310-1GE36-1AA3 315 6SL3000-2DE38-4EAQ
6SL3310-1GE37-5AA3 400

6SL3310-1GE38-4AA3 450

6SL3310-1GE41-0AA3 560 6SL3000-2DE41-4EAQ
500 ... 600 V3 AC

6SL3310-1GF31-8AA3 110 6SL3000-2DG32-2EA0
6SL.3310-1GF32-2AA3 132

6SL3310-1GF32-6AA3 160 6SL3000-2DG33-3EAQ
6SL3310-1GF33-3AA3 200

6SL.3310-1GF34-1AA3 250 6SL3000-2DG34-1EA0
6SL3310-1GF34-7AA3 315 6SL3000-2DG35-8EAQ
6SL3310-1GF35-8AA3 400

6SL3310-1GF37-4AA3 500 6SL3000-2DG38-1EAQ
6SL3310-1GF38-1AA3 560

660 ... 690 V3 AC

6SL3310-1GH28-5AA3 75 6SL3000-2DG31-0EAQ
6SL.3310-1GH31-0AA3 90

6SL3310-1GH31-2AA3 110 6SL3000-2DG31-5EAQ
6SL3310-1GH31-5AA3 132

6SL.3310-1GH31-8AA3 160 6SL3000-2DG32-2EA0
6SL3310-1GH32-2AA3 200

6SL3310-1GH32-6AA3 250 6SL3000-2DG33-3EAQ
6SL.3310-1GH33-3AA3 315

6SL3310-1GH34-1AA3 400 6SL3000-2DG34-1EAQ
6SL3310-1GH34-7AA3 450 6SL3000-2DG35-8EAQ
6SL.3310-1GH35-8AA3 560

6SL3310-1GH37-4AA3 710 6SL3000-2DG38-1EAQ
6SL3310-1GH38-1AA3 800

For further information on dv/dt filters compact, please refer to

the SINAMICS Low Voltage Engineering Manual.
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SINAMICS G130

Converter built-in units

Load-side power components > dv/dt filters compact plus VPL

. Technical specifications

Line voltage
380...480 V3 AC

dv/dt filter compact plus VPL

6SL3000-2DE32-6EAD

6SL.3000-2DE35-0EAD

6SL3000-2DE38-4EAD

6SL3000-2DE41-4EAQ

Rated current A 260 490 840 1405
kh max A 260 490 840 1405
Power loss, max.
Reactor: 1.027
* At 50 Hz 400 V kW 0.21 0.29 0.518 VPL- 0127
Total: 1.154
Reactor: 1.077
e At 60 Hz 460 V kW 0.215 0.296 0.529 VPL- 042
Total: 1.197
Reactor: 1.354
e At 150 Hz 400 V kW 0.255 0.344 0.609 VPL:0.09
Total: 1.444
Power connection, Hole for M10 Hole for M10 Hole for M12 2 x elongated holes,
input and output side 14 x 18 mm
(0.55 % 0.71in)
e Conductor cross section, max. (IEC) Provided for busbar Provided for busbar Provided for busbar Provided for busbar
connection connection connection connection
DC-link connection, Threaded socket M8 Threaded socket M8 Hole for M8 Hole for M8
DCPS, DCNS
2
e Conductor cross section, max. (IEC) g 16 25 50 95
PE/GND connection Threaded socket M6 Threaded socket M6 Threaded socket M6 Threaded socket M6
(reactor and VPL)
Cable length, max.
between dv/dt filter and motor
® Shielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328)
¢ Unshielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492)
Degree of protection IPOO IPOO IPOO IPOO
Dimensions
! - Reactor: 430 (16.93)
e Width mm (in) 310 (12.20) 350 (13.78) 440 (17.32) VPL: 277 (10.91)
f - Reactor: 385 (15.16)
* Height mm (in) 283 (11.14) 317 (12.48) 369 (14.53) VPL: 360 (14.17)
: Reactor: 323 (12.72)
® Depth mm (in) 238 (9.37) 260 (10.24) 311 (12.24) VPL: 291 (11.46)
Weight, approx. kg (Ib) 41 (90.4) 61 (135) 103 (227) Reactor: 168.8 (372)
VPL: 19.2 (42.3)
Total: 188 (415)
Certificates of suitability, according to cURus cURus cURus cURus
Suitable for 6SL3310-1GE32-1AA3  6SL3310-1GE33-1AA3  6SL3310-1GE36-1AA3  6SL3310-1GE41-0AA3
Power Module (110 kW) (160 kW) (315 kW) (560 kW)

6SL.3310-1GE32-6AA3
(132 kW)

6SL.3310-1GE33-8AA3
(200 kW)

6SL3310-1GE35-0AA3
(250 kW)

6SL3310-1GE37-5AA3
(400 kW)

6SL3310-1GE38-4AA3
(450 kW)
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. Technical specifications

Line voltage
500 ...690 V3 AC

dv/dt filter compact plus VPL

6SL3000-2DG31-0EAQ

6SL.3000-2DG31-5EAQ

6SL3000-2DG32-2EAQ

6SL3000-2DG33-3EAQ

Rated current A 100 150 215 330

hh max A 100 150 215 330

Power loss, max.

* At 50 Hz 500/690 V kW 0.227 0.27 0.305 0.385

* At60 Hz 575V kw 0.236 0.279 0.316 0.399

* At 150 Hz 500/690 V kW 0.287 0.335 0.372 0.48

Power connection, Hole for M10 Hole for M10 Hole for M10 Hole for M10

input and output side

e Conductor cross section, max. (IEC) Provided for busbar Provided for busbar Provided for busbar Provided for busbar
connection connection connection connection

DC-link connection, Threaded socket M8 Threaded socket M8 Hole for M8 Hole for M8

DCPS, DCNS

e Conductor cross section, max. (IEC) mm? 16 16 25 25

PE/GND connection Threaded socket M6 Threaded socket M6 Threaded socket M6 Threaded socket M6

Cable length, max.

between dv/dt filter and motor

¢ Shielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328)

¢ Unshielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492)

Degree of protection IPOO IPOO IPOO IPOO

Dimensions

* Width mm (in) 310 (12.20) 310 (12.20) 350 (13.78) 350 (13.78)

® Height mm (in) 283 (11.14) 283 (11.14) 317 (12.48) 317 (12.48)

* Depth mm (in) 238 (9.37) 238 (9.37) 260 (10.24) 260 (10.24)

Weight, approx. kg (Ib) 34 (75) 36 (79.4) 51 (112) 60 (132)

Certificates of suitability, according to cURus cURus cURus cURus

Suitable for
Power Module

*500...600V 3AC

® 660 ... 690 V3 AC

6SL3310-1GH28-5AA3
(75 kW)

6S1.3310-1GH31-0AA3
(90 kW)

6SL3310-1GH31-2AA3
(110 kW)

6SL3310-1GH31-5AA3
(132 kW)

6SL3310-1GF31-8AA3
(110 kW)
6SL3310-1GF32-2AA3
(132 kW)
6SL3310-1GH31-8AA3
(160 kW)
6SL3310-1GH32-2AA3
(200 kW)

6SL3310-1GF32-6AA3
(160 kW)
6SL3310-1GF33-3AA3
(200 kW)
6SL3310-1GH32-6AA3
(250 kW)
6SL3310-1GH33-3AA3
(315 kW)
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Converter built-in units

Load-side power components > dv/dt filters compact plus VPL

. Technical specifications

Line voltage
500 ...690 V3 AC

dv/dt filter compact plus VPL
6SL3000-2DG34-1EAQ

6SL.3000-2DG35-8EAQ

6SL.3000-2DG38-1EAD

Rated current A 410 B75 810
hh max A 410 575 810
Power loss, max.
Reactor: 0.88
e At 50 Hz 500/690 V kW 0.55 0.571 VPL: 0084
Total: 0.964
Reactor: 0.918
* At 60 Hz 575 V kW 0.568 0.586 VPL: 008
Total: 0.998
Reactor: 1.137
e At 150 Hz 500/690 V kW 0.678 0.689 VPL: 0.059
Total: 1.196
Power connection, Hole for M12 Hole for M12 2 x elongated holes, 14 x 18 mm
input and output side (0.55x 0.71in)
e Conductor cross section, max. (IEC) Provided for busbar connection  Provided for busbar connection  Provided for busbar connection
DC-link connection, Hole for M8 Hole for M8 Hole for M8
DCPS, DCNS
2
e Conductor cross section, max. (IEC) g 50 50 95
PE/GND connection Threaded socket M6 Threaded socket M6 Threaded socket M6
(reactor and VPL)
Cable length, max.
between dv/dt filter and motor
e Shielded m (ft) 100 (328) 100 (328) 100 (328)
e Unshielded m (ft) 150 (492) 150 (492) 150 (492)
Degree of protection IPOO IPOO IPOO
Dimensions
) - Reactor: 430 (16.93)
* Width mm (in) 440 (17.32) 440 (17.32) VPL: 277 (10.91)
f - Reactor: 385 (15.16)
* Height mm (in) 369 (14.53) 369 (14.53) VPL: 360 (14.17)
- Reactor: 323 (12.72)
« Depth mm(in) 311 (12.24) 311 (12.24) VPL: 297 (11.46)
Weight, approx. kg (Ib) 87 (192) 100 (220) Reactor: 171.2 (377)
VPL: 18.8 (41.5)
Total: 190 (419)
Certificates of suitability, according to cURus cURus cURus

Suitable for
Power Module

*500...600V 3AC

®660...690 V3 AC

6SL3310-1GF34-1AA3
(250 kW)

6SL3310-1GH34-1AA3
(400 KW)

6SL3310-1GF34-7AA3
(315 kW)
6SL3310-1GF35-8AA3
(400 kW)
6SL3310-1GH34-7AA3
(450 kW)
6SL3310-1GH35-8AA3
(560 kW)

6SL3310-1GF37-4AA3
(500 kW)
6SL3310-1GF38-1AA3
(560 kW)
6SL3310-1GH37-4AA3
(710 kW)
6SL3310-1GH38-1AA3
(800 kW)
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Converter built-in units

Load-side power components > Sine-wave filters

. Overview . Selection and ordering data

Suitable for Typerating of the Sine-wave filter
Power Module Power Module at

400 V or 500 V

kW Atrticle No.
380...480V 3 AC
6SL3310-1GE32-1AA3 110 6SL3000-2CE32-3AA0
6SL3310-1GE32-6AA3 132
6SL3310-1GE33-1AA3 160 6SL3000-2CE32-8AA0
6SL3310-1GE33-8AA3 200 6SL3000-2CE33-3AA0
6SL3310-1GE35-0AA3 250 6SL3000-2CE34-1AA0
6SL3310-1GF31-8AA3 110 6SL3000-2CF31-7AA0

6SL3310-1GF32-2AA3 132

Sine-wave filters are available in the voltage range 380 V to 480 V
up to a type rating of 250 kW, and in the voltage range 500 V to
600 V up to a type rating of 132 kW.

The sine-wave filter at the converter output supplies almost
perfect sinusoidal voltages on the motor so that standard motors
can be used without special cables or power derating. Standard
cables can be used.

Note the following when a sine-wave filter is used:

e The output frequency is limited to max. 150 Hz (at 380 to 480 V)
and 115 Hz (at 500 to 600 V).

e The maximum output voltage is limited to approx. 85% of the
input voltage.

* Maximum permissible motor cable lengths:
- Unshielded cable: 450 m
- Shielded cable: 300 m

e During commissioning, the pulse frequency is increased to
double the factory setting. This induces current derating,
which must be applied to the built-in units' rated currents
listed in the technical specifications.

Note:

The reduced voltage at the motor terminals compared to the
rated motor voltage means that the motor reaches the field
weakening range earlier.

The sine-wave filter may be operated only when the motor is
connected; sine-wave filters are not no-load-proof!

For further information on sine-wave filters, please refer to the
SINAMICS Low Voltage Engineering Manual.
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Converter built-in units

Load-side power components > Sine-wave filters

. Technical specifications

Line voltage
380...480 V3 AC

Sine-wave filter

6SL3000-2CE32-3AA0 6SL3000-2CE32-8AA0

6SL.3000-2CE33-3AA0

6SL3000-2CE34-1AAQ

Rated current V) A 225 276 333 408
Power loss kW 0.6 0.69 0.53 0.7
Connections
e Load 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M10
* PE 1 x hole for M10 1 x hole for M10 1 x hole for M10 1 x hole for M10
Cable length, max.
between sine-wave filter and motor
® 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
o Width mm (in) 620 (24.41) 620 (24.41) 620 (24.41) 620 (24.41)
® Height mm (in) 300 (11.81) 300 (11.81) 370 (14.57) 370 (14.57)
® Depth mm (in) 320 (12.60) 320 (12.60) 360 (14.17) 360 (14.17)
Weight, approx. kg (Ib) 124 (273) 127 (280) 136 (300) 198 (437)
Certificates of suitability, according to cURus cURus cURus cURus
Suitable for 6SL3310-1GE32-1AA3 6SL3310-1GE33-1AA3 6SL3310-1GE33-8AA3 6SL3310-1GE35-0AA3
Power Module (110 kW) (160 kW) (200 kW) (250 kW)
6SL3310-1GE32-6AA3
(132 kW)

Line voltage
500 ... 600 V3 AC

Sine-wave filter
6SL3000-2CF31-7AAQ

Rated current ? A 188

Power loss kW 0.8
Connections

® Load 1 x hole for M10
* PE 1 x hole for M10
Cable length, max.

between sine-wave filter and motor

¢ Shielded m (ft) 300 (984)

e Unshielded m (ft) 450 (1476)
Degree of protection IPOO
Dimensions

* Width mm (in) 620 (24.41)

* Height mm (in) 370 (14.57)

® Depth mm (in) 360 (14.17)
Weight, approx. kg (Ib) 210 (463)
Certificates of suitability, according to cURus

Suitable for
Power Module

D Output current of the Power Module at an adapted pulse frequency

of 4 kHz.

6SL3310-1GF31-8AA3 (110 kW)
6SL3310-1GF32-2AA3 (132 kW)

2)
of 2.5 kHz.

Output current of the Power Module at an adapted pulse frequency

Siemens D 11 - 2023 3/51



© Siemens 2023

SINAMICS G130
Converter built-in units

Control Unit and Control Unit Kit CU320-2

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

The available option slot is used to expand the interfaces,
e.g. number of terminals.

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

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

. Overview

0
O
>
<C
=
%)

. Selection and ordering data

Article No.
6SL3040-1MAO01-0AA0

Description

CU320-2 PN Control Unit
without CompactFlash card

CU320-2 DP Control Unit
without CompactFlash card

PROFINET Control Unit Kit
comprising:
® CU320-2 PN Control Unit

e CompactFlash card with the latest
firmware

e STARTER commissioning tool on
DVD-ROM

PROFIBUS DP Control Unit Kit
comprising:

e CU320-2 DP Control Unit

e CompactFlash card with the latest

[SIEMENS]|

6SL3040-1MA00-0AAQ

6SL3040-1GA01-1AA0

6SL3040-1GA00-1AA0

The communication, open-loop and closed-loop control
functions for the Power Modules are executed in a CU320-2
Control Unit. Communication with the higher-level control system

is performed via PROFIBUS DP or PROFINET. firmware
The CU320-2 Control Unit and the associated CompactFlash ° %{lﬁg}%mcommiwomng tool on
card can be ordered separately or as Control Unit Kit.

Accessories

The Control Unit Kit comprises the CU320-2 Control Unit,
a CompactFlash card and the stored drive software.

For CU320-2 PN:
Industrial Ethernet FC

® RJ45 plug 145 (1 unit)
* RJ45 plug 145 (10 units)
e Stripping tool

6GK1901-1BB30-0AA0
6GK1901-1BB30-0AB0
6GK1901-1GA00

. Design

The CU320-2 Control Unit features the following connections
and interfaces as standard:

e Fieldbus interface: e Standard cable GP 2x2 6XV1840-2AH10
- CU320-2 PN: 1 PROFINET interface with 2 ports o Flexible cable GP 2x2 6XV1870-2B
(RJ45 sockets) with PROFIdrive V4 profile exible cable B =
- CU320-2 DP: 1 PROFIBUS interface with PROFIdrive V4 * Trailing cable GP 2x2 6Xv1870-2D
profile * Trailing cable 2x2 6XV1840-3AH10
¢ 4 DRIVE-CLIQ sockets for communication with other * Marine cable 2x2 6XV1840-4AH10

DRIVE-CLIQ devices, e.g. Power Modules, Terminal Modules
e 12 parameterizable digital inputs (floating)

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

¢ 1 serial RS232 interface

For CU320-2 DP:
PROFIBUS connector

* Without PG/PC connection
* With PG/PC connection

6ES7972-0BA42-0XA0
6ES7972-0BB42-0XA0

STARTER commissioning tool 6SL3072-0AA00-0AGO
¢ 1 interface for the BOP20 Basic Operator Panel on DVD-ROM
¢ 1 slot for the CompactFlash card on which firmware and Accessories for re-ordering
parameters are stored Dust protection blanking plugs 6SL3066-4CA00-0AA0

(50 units)

R ) . . )
1 slot to install an option module for the interface expansion for sealing unused DRIVE-CLIQ ports

e 2 rotary coding switches for manually setting the PROFIBUS
address

¢ 1 Ethernet interface for commissioning and diagnostics

® 3 measuring sockets and one reference ground for
commissioning support

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

For further information on the CU320-2 Control Unit, please refer
to the SINAMICS Low Voltage Engineering Manual.

. Integration

Communication between a CU320-2 Control Unit and the

supply connector
¢ 1 PE/protective conductor connection
* 1 ground connection

connected components takes place via DRIVE-CLIQ.

A DRIVE-CLIQ cable for connecting the CU320-2 to the
SINAMICS G130 converter is included in the scope of delivery
of the Power Module.

The BOP20 Basic Operator Panel can also be snapped onto the
CUB20-2 Control Unit during operation for diagnostic purposes.
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SINAMICS G130
Converter built-in units

Control Unit and Control Unit Kit CU320-2

. Integration

The CU320-2 Control Unit and other connected components are The CU320-2 PN Control Unit requires a CompactFlash card

commissioned and diagnosed with the STARTER commissioning with firmware as of V4.4.

tool and the installed SINAMICS Support Package. The CU320-2 DP Control Unit requires a CompactFlash card
with firmware as of V4.3.
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Control Unit and Control Unit Kit CU320-2

. Technical specifications

Current requirement, max.

at 24 V DC, typ.

without taking into account digital outputs,
expansion option slot and DRIVE-CLIQ
supply

* Conductor cross section, max.

* Fuse protection, max.

Control Unit CU320-2
6SL3040-1MAO . -0AA0

1A

2.5 mm?
20A

Digital inputs
according to IEC 61131-2 Type 1

* \oltage

e Low level

(an open digital input is interpreted as "low")

® High level

¢ Current consumption
at 24 V DC, typ.

* Delay time of digital inputs, approx. D
-L—>H
-H->L

* Delay time of high-speed digital inputs,
approx.

-L—>H
-H->L

e Conductor cross section, max.

12 floating digital inputs

8 bidirectional non-floating
digital inputs/outputs

-3...+30V
3...+5V

15..30V
9 mA

50 us
100 us

5us
50 us
1.5 mm?

Digital outputs
(continuously short-circuit-proof)

8 bidirectional non-floating
digital inputs/outputs

* \oltage 24V DC
® Load current per digital output, max. 500 mA
e Delay time, typ./max.
-L—>H 150/400 us
-H-L 75/100 pus
e Conductor cross section, max. 1.5 mm?
Power loss 24 W
PE connection M5 screw
Ground connection M5 screw

Dimensions
o Width
® Height
® Depth

50 mm (1.97 in)
300 mm (11.8in)
226 mm (8.90 in)

Weight, approx.

2.3 kg (5.07 Ib)

Certificate of suitability, according to

cULus

" The specified delay times refer to the hardware. The actual reaction time
depends on the time slot in which the digital input or output is processed.
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Converter built-in units

CompactFlash card for CU320-2

. Overview . Selection and ordering data

Description Article No.

CompactFlash card for 6SL3054-3MMEN0-1BA0
CU320-2 Control Unit
without safety license

SINAMICS

CompactFlash card for
CU320-2 Control Unit

Serial No with safety license
LT e For one axis 6SL3054-3MEN0-1BA0-Z
HII\IIIII\IHI\IHlﬂllllIWIIMIIIUIJIHHII\III\ Fo1
Firmware version ™
V4.8 EJ
, , V5.1 FB
The CompactFlash card contains the firmware and set
parameters. The CompactFlash card is inserted into the V5.2 FC
appropriate slot of the CU320-2 Control Unit. T
[ Service Pack SP1 ")
Design Service Pack SP3 2 3
A CUB20-2 Control Unit can process the communication, open- Firmware license
loop and closed-loop control functions of the power units. The * Safety Integrated extended functions  6SL3074-0AA10-0AA0
computing capacity requirement increases in proportion to the option
number of power units and system components and in relation including Certificate of License for
to the dynamic response required. The computing capacity one axis for upgrading the license of
requirement and utilization of the CU320-2 Control Unit can be a CompactFlash card.
calculated with the SIZER for Siemens Drives engineering tool. * SINAMICS DCB extension option 6SL3077-0AA00-0ABO
. . . Runtime license as of firmware V4.6
In addition to the firmware, the CompactFlash card also contains including Certificate of License for
license keys which are required to enable firmware options, upgrading the license of a CompactFlash
e.g. for the Safety Integrated extended functions. The Safety card (see Section Tools and configuration,
Integrated extended functions must be ordered for each axis via Drive Control Chart engineering software).
order codes (F..) in addition to the article number. The current firmware version at the time of publication of this
Converter cabinets with a Control Unit already contain the catalog is version V5.2 SP3.

CompactFlash card with the current firmware. The Safety license
can be added as a cabinet option.

The firmware options can be also enabled subsequently.

You require the serial number of the CompactFlash card and the
article number of the firmware license to be enabled. With this
information, you can purchase the associated license key via a
license database to enable the firmware option. The license key
is only valid for the identifed CompactFlash card and cannot be
transferred to other CompactFlash cards.

A PDF guide for the purchase of the license key can be found at
the following link at Usage Guide / Demonstration
www.siemens.com/automation/license

D Applies only to firmware version 5.1. 2) Applies only to firmware version 5.2.
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SINAMICS G130
Converter built-in units

Supplementary system components > BOP20 Basic Operator Panel

. Overview . Integration
CUB310-2 PN Control Unit with inserted BOP20 Basic Operator
Panel
)
Q
-~
BOP20 Basic Operator Panel =
w
Parameters can be set, diagnostics information (e.g. alarm and
fault messages) read out and faults acknowledged using the
BOP20 Basic Operator Panel. SIEMENS

. Design

The BOP20 Basic Operator Panel has a backlit two-line display
area with six keys.

The integrated plug connector on the rear of the
BOP20 Basic Operator Panel provides its power and
establishes communication with the Control Unit.

CU320-2 PN Control Unit with inserted BOP20 Basic Operator Panel

. Selection and ordering data

Description Article No.
BOP20 Basic Operator Panel 6SL3055-0AA00-4BA0
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SINAMICS G130
Converter built-in units

Supplementary system components > AOP30 Advanced Operator Panel

Woverview AOP30 CU320-2
X540 X140
Q-pole2 SUB-D 9-pgle SUB-D
RxD2—=y——— = (2 RxD
O G B D G B
C '] '] s
MOV‘E—__‘\J/ l\‘L_ —_—MOV

G_DO11_EN_00068

Assignment of the serial plug-in cable

. Design

The AOP30 is an operator panel with graphical display and
membrane keyboard. The device can be installed in a cabinet
door which is between 2 mm and 4 mm thick.

Features:

The AOP30 Advanced Operator Panel is an input/output device e Display with green backlighting, resolution 240 x 64 pixels
for converters of the SINAMICS series, preferably for cabinet o Membrane keyboard with 26 keys

installation. .
e Connection for a 24 V power supply
* RS232 interface

It has the following characteristics:
e Graphical backlit LCD display for plain text display and a bar

display of process variables e Time and date memory with internal battery backup
o LEDs for display of the operating states e 4 | EDs to indicate the operating state of the drive:
. -~ . - RUN green
e Help function describing causes of and remedies for faults - ALARM yellow
and alarms - FAULT red
e Keypad for operational control of a drive - Local/Remote green

e | ocal/remote switchover for selecting the operating location
(control priority assigned to operator panel or customer
terminal strip/communication channel)

e Numeric keypad for input of setpoint or parameter values
e Function keys for guided navigation in the menu

e Two-stage safety concept to protect against accidental or
unauthorized changes to settings.

- Operation of the drive from the operator panel can be
disabled by the keyboard lock so that only parameter values
and process variables can be displayed on the operator
panel.

- A password can be used to prevent the unauthorized
modification of converter parameters.

e Front panel with degree of protection IP55

The AOP30 and SINAMICS drive communicate via the RS232
serial interface with PPI protocol.

The AOP30 may be omitted if the drive is only operated via
PROFIBUS, for example, and no local display is required on the
cabinet. The AOP30 can then be used simply for commissioning
purposes and to obtain diagnostic information, in which case, it
is plugged into the RS232 interface on the CU320-2 Control Unit.
In this case, an external 24 V power supply (max. current
requirement 200 mA) is required.
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. Selection and ordering data

Description
AOP30 Advanced Operator Panel

Article No.
6SL3055-0AA00-4CA5

Accessories

RS232 plug-in cable

for connecting the AOP30 to the CU320-2

1m (3.28 ft) long
2 m (6.56 ft) long
3 m (9.84 ft) long
4 m (13.1ft) long
5m (16.41 ft) long
6 m (19.7 ft) long
7 m (23.0 ft) long
8 m (26.2 ft) long
9m (29.5 ft) long
10 m (32.8 ft) long

6FX8002-1AA01-1ABO
6FX8002-1AA01-1ACO
6FX8002-1AA01-1ADO
6FX8002-1AA01-1AEQ
6FX8002-1AA01-1AF0
6FX8002-1AA01-1AGO
6FX8002-1AA01-1AHO
6FX8002-1AA01-1AJO
6FX8002-1AA01-1AKO
6FX8002-1AA01-1BAO

For SINAMICS G150, the AOP30 Advanced Operator Panel is
installed in the cabinet door as standard.

. Technical specifications

Power supply

AOP30
Advanced Operator Panel
6SL3055-0AA00-4CA5

24V DC (20.4 ... 28.8 V DC)

Current requirement

* Without backlighting <100 mA

e For max. backlighting <200 mA

Data interface RS232 interface,
PPI protocol

Backup battery

3V lithium CR2032

Operating temperature

0...55°C (32...131 °F)

Storage and transport temperature

-25 ... +70°C (-13 ... +158 °F)

Degree of protection

IP20 for the inside
of the cabinet

IP55 for the outside
of the cabinet

Dimensions
* Width
* Height
e Depth

212 mm (8.35 in)
156 mm (6.14 in)
31 mm (1.22in)

Weight, approx.

0.55 kg (1.21 Ib)

Certificate of suitability

cULus
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Supplementary system components > CBE20 Communication Board

. Overview . Integration

The CBE20 Communication Board is inserted into the option slot
of the CU320-2 Control Unit.

SINAMICS Link

SINAMICS Link is to be used to directly exchange data between
several CU320-2 DP (PROFIBUS) or CU320-2 PN (PROFINET)
Control Units without using a higher-level control system. In this
case, the CBE20 Communication Board is required. Possible
applications for the SINAMICS Link include:

e Torque distribution for several drives

e Setpoint cascading for several drives

¢ Load distribution for drives coupled through a material web

e Couplings between SINAMICS G or SINAMICS S with
CU320-2 and SINAMICS DC Master with CUD

Nodes other than the SINAMICS CU320-2 Control Units and the
CUD Control Units of the SINAMICS DC MASTER cannot be
integrated into this communication network.

The CBE20 Communication Board is required when: SINAMICS Link is activated by appropriately parameterizing the

e A SINAMICS G130 or SINAMICS G150 converter, equipped Control Units of the nodes.
with a CU320-2 DP (PROFIBUS) Control Unit, is to be

connected to a PROFINET 10 network . Selection and ordering data
e SINAMICS Link is to be used to directly exchange data . :
between several CU320-2 DP (PROFIBUS) or CU320-2 PN Description Article No.
(PROFINET) Control Units without using a higher-level control CBE20 Communication Board 6SL3055-0AA00-2EBO
system ) Accessories
e EtherNet/IP |slto be supported . Industrial Ethernet FC
e Modbus TCP is to be supported in a CU320-2 DP « RU45 plug 145 (1 unit 6GK1901-1BB30-0AA0
With the CBE20 Communication Board, SINAMICS G130 or o RJ45 pl 145 (10 unit: 6GK1901-1BB30-0AB0
SINAMICS G150 is a PROFINET 10 device in the sense of 45 plug 145 (10 unis)
PROFINET and offers the following functions: * Stripping tool EELTR U A
e PROFINET IO device e Standard cable GP 2x2 6XV1840-2AH10
e 100 Mbit/s full duplex * Flexible cable GP 2x2 6XV1870-2B
e Supports real-time classes of PROFINET 10: * Trailing cable GP 2x2 6Xv1870-2D
- RT (Real-Time) o Trailing cable 2x2 6XV1840-3AH10
- IRT (Isochronous Real-Time), minimum send cycle 500 us « Marine cable 2x2 6XV1840-4AH10

e Connects to controllers as a PROFINET IO device according o
to the PROFIdrive profile For SINAMICS G150, the CBE20 Communication Board can be

e Standard TCP/IP communication for engineering processes ordered as an option by specifying order code G33.

using the STARTER commissioning tool More information about connectors and cables can be found in

¢ Integrated 4-port switch with four RJ45 sockets based on the e Section MOTION-CONNECT connection system
PROFINET ASIC ERTEC400. The optimum topology (line, star, e Catalog IK PI
tree) can therefore be configured without additional external

switches. e Siemens Industry Mall:

www.siemens.com/industrymall

. Technical specifications

CBE20 Communication Board
6SL3055-0AA00-2EBO

Current requirement 0.16 A

at24 vV DC

Power loss, max. 2.4 W

Weight, approx. 0.1 kg (0.22 Ib)
Certificate of suitability cULus
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SINAMICS G130
Converter built-in units

Supplementary system components > TB30 Terminal Board

. Overview

. Technical specifications

Power requirement, max.

at 24 V DC via Control Unit CU320-2

without taking account of digital
outputs

TB30 Terminal Board
6SL3055-0AA00-2TAO

0.06 A

z * Conductor cross-section, max. 2.5 mm?
%3 * Fuse protection, max. 20 A
Digital inputs
In accordance with [EC 61131-2
Type 1
* \oltage -3...+30V
® Low level -3..4+5V
(an open digital input is interpreted
as "low")
® High level 15..30V
e Current consumption 6 mA
at 24 V DC, typ.
TB30 Terminal Board .
. Dlelay time of1
The TB30 Terminal Board supports the addition of digital digital inputs "), approx.
inputs/digital outputs and analog inputs/analog outputs to CLoH 50 us
a Control Unit. CHoL 100 s
. Design ® Conductor cross-section, max. 0.5 mm?
) ) Digital outputs
The following are located on the TB30 Terminal Board: (continuously short-circuit-proof)
e Power supply for digital inputs/digital outputs e \Voltage 24V DC
* 4 digital inputs * Load current 500 mA
« 4 digital outputs per digital output, max.
. ® Delay time of 150 us
* 2analog inputs digital outputs ", approx.
* 2analog outputs * Conductor cross-section, max. 0.5 mm?
A shield connection for the signal cable shield is located on the Analog inputs
Control Unit. (difference)
® \loltage range ) N -10... +10V
. Selection and ordering data (anoo\een analog input s interpreted
as
Description Article No. * Internal resistance R, 65 kQ
TB30 Terminal Board 6SL3055-0AA00-2TA0 « Resolution 2 13 bits + sign
) ; 2
For the SINAMICS G150, the TB30 Terminal Board can be * Conductor cross-section, max. 0.5mm
ordered as an option by specifying order code G62. Analog outputs
(continuously short-circuit-proof)
* \oltage range -10... +10V
* Max. load current -3..43mA
® Resolution 11 bits + sign
e Settling time, approx. 200 us
e Conductor cross-section, max. 0.5 mm?2
Power loss, max. 3W
Weight, approx. 0.1 kg (0.22 Ib)
Certificate of suitability cULus

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 fax.

" 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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SINAMICS G130
Converter built-in units

Supplementary system components > TB30 Terminal Board

. Integration

The TB30 Terminal Board is inserted in the slot to optionally
expand the CU320-2 Control Unit.

v

ext. M
24V

v

R

Terminal Board
TB30

O_
5 Al O+
+10V 2 ‘
o 5 ALO
L Al1+
N L ALt
5 5 AO 0+
6 ' AOO-

|m|\‘|
vovU v

sl g

G_D212_EN_00028¢

Connection example of a TB30 Terminal Board
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SINAMICS G130
Converter built-in units

Supplementary system components > TM31 Terminal Module

. Overview . Selection and ordering data
Description Article No.
TM31 Terminal Module 6SL3055-0AA00-3AA1

Without DRIVE-CLIQ cable
Accessories for re-ordering

Dust protection blanking plugs 6SL3066-4CA00-0AA0
(50 units)

For DRIVE-CLIQ port

For the SINAMICS G150, the TM31 Terminal Module can be
ordered as an option by specifying order code G60 or G61.

TM31 Terminal Module

With the TM31 Terminal Module, the number of available digital
inputs and outputs and the number of analog input and outputs
within a drive can be expanded.

The TM31 Terminal Module also features relay outputs with
changeover contact and a temperature sensor input.

. 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

® 2 analog inputs

® 2 analog outputs

e 1 temperature sensor input for KTY84-130, Pt1000 or PTC
(Pt1000 can be used from firmware V4.7 HF17 and higher)

e 2 DRIVE-CLIQ sockets

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

e 1 PE/protective conductor connection

The status of the TM31 Terminal Module is indicated via
a multi-color LED.

The TM31 Terminal Module can be snapped onto a TH 35
standard mounting rail in accordance with EN 60715 (IEC 60715).

The signal cable shield can be attached to the TM31 Terminal
Module via a shield connection terminal, e.g. type SK8 supplied
by Phoenix Contact or type KLBU CO 1 supplied by Weidmdiller.
The shield connection terminal must not be used as a strain relief
mechanism.
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SINAMICS G130
Converter built-in units

Supplementary system components > TM31 Terminal Module

. Technical specifications

Power requirement, max.

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

e Conductor cross-section, max.

* Fuse protection, max.

TM31 Terminal Module
6SL3055-0AA00-3AA1

0.5A

2.5 mm?
20 A

Digital inputs
In accordance with IEC 61131-2
Type 1

* \oltage

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

® High level

e Current consumption
at 24 vV DC, typ.

® Delay times of
digital inputs ", approx.

-L->H
-H->L

e Conductor cross-section, max.

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

15..30V
9 mA

50 us
100 us

1.5 mm?

Digital outputs
(continuously short-circuit-proof)

* \oltage

e | oad current
per digital output, max.

 Total current
of digital outputs, max.

® Delay times
of digital outputs Q)

24V DC
100 mA

400 mA

- Typ. 150 us with 0.5 A resistive load
- Max. 500 ps
* 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
- Resolution 2 11 bits + sign

® As current input

- Current ranges

- Internal resistance R,
- Resolution 2

e Conductor cross-section, max.

4..20mA, -20 ... +20 mA,
0..20mA

250 Q
10 bits + sign
1.5 mm?

M 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.

Analog outputs
(continuously short-circuit-proof)

TM31 Terminal Module
6SL3055-0AA00-3AA1

® \/oltage range -10... +10V

* Max. load current -3...+3mA

e Current ranges 4 ...20 mA, -20 ... +20 mA,
0..20mA

® | oad resistance, max. 500 Q in the range -20 ... +20 mA

® Resolution 11 bits + sign

e Conductor cross-section, max. 1.5 mm?

Relay outputs

CO contacts

* Max. load current 8 A

® Operational voltage, max.
* Switching capacity, max.
- At 250 VAC

250 VAC, 30V DC

2000 VA (cos ¢ = 1)
750 VA (cos ¢ = 0.4)

- At30V DC 240 W (resistive load)
® Required minimum current 100 mA
e Conductor cross-section, max. 2.5 mm?
Power loss, max. 10w
PE connection M4 screw

Dimensions
o Width
* Height
® Depth

50 mm (1.97 in)
150 mm (5.91 in)
111 mm (4.37 in)

Weight, approx.

0.49 kg (1.08 Ib)

Certificate of suitability

2)

cULus

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 fia«.
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SINAMICS G130
Converter built-in units

Supplementary system components > TM31 Terminal Module

. Integration
The TM31 Terminal Module can communicate via DRIVE-CLIQ
with the following Control Units.
e CU310-2 Control Unit
e CU320-2 Control Unit

¢ SINUMERIK Control Unit
¢ SIMOTION D Control Unit
¢ SINAMICS DCM Advanced CUD

ext. . - >
24V |m M
X500 X501 -
oH-F-—-— - = -—- 1 X521
g g L A0+ 1 O—
é _g AIO—! 20
(|.|>i ; . Al 1+ 3 %
t ||k E A|1-i “No— | —
S - P10 i 5 %
6
M —=Y— | —
Terml.l:_:nl I\$odu|e N1O 17 o—
3 w250,
S — | xs22
Ey___':_im l:l AO OV+ ' 1 Q— ®_‘
:& y AOO- 2
e Lo i
> AOOC+| 3 A
—s—l_.ﬂ-—}—_—“l M b ) AO1V+‘ 4 %, ~ ?
—O(— m1 E}: | . i ®_‘
—__aM AO1- !5 %)
: noicsl 6 1) |
| eretho |4\ ——
‘ +Temp ‘ CD_
-Temp }8 Q— il_l
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_6) -l + ‘1
s 2 12 o— 3)
— DI/DO 8 1
] M\ Q— [ ]
(=Y DI/D09‘3 Tr:___:L[]
6! ‘ % = =/
—S(-"4 DIpo 10| 4 N r ll'_I
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N
- _ﬂ " B Y
» i
X530 i i X
— | —o(——2 =g —0— L
2| D5 i DO 0 {J'\_‘_Z_
— = oo 5[]
| =< i
— -—]—|3 D6 'ﬂri_z—_—_J M : _—D
AN S 4‘ DI 7 ﬂlffﬁf\ﬂ 4\ i4 @_ D—< =
- 'S_ILI_ﬂZ: ] DO 1 : 5 %
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1) The jumpers must be inserted ‘
in this circuit example.
2) Can be parameterized individually
as current source.
3) Can be parameterized individually as output.
4) Current limitation can be parameterized (0.1 Aor 1 A)

-
G_D212_EN_00029¢

Connection example of TM31 Terminal Module
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SINAMICS G130
Converter built-in units

Supplementary system components > TM54F Terminal Module

. Overview . Design

The following are located on the TM54F Terminal Module:
¢ 4 fail-safe digital outputs
e 10 fail-safe digital inputs

e 4 LEDs, single color for indicating the status of the read back
channel of the fail-safe digital outputs

e 4 LEDs, 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

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

TMS54F Terminal Module e 1 connection for the 24 V power supply to digital outputs and

The TM54F Terminal Module is a dual-processor /O interface sensors

with four fail-safe digital outputs and ten fail-safe digital inputs ¢ 1 PE/protective conductor connection

for utilization of the Safety Integrated functions of the SINAMICS . o : .

drive system via external actuators and sensors. ZgleoftatzuDs of the TM54F Terminal Module is indicated via a multi-

Every available safety function integrated in the drive can be .
controlled via the fail-safe digital inputs on the TM54F Terminal | "® TM54F Terminal Module can be snapped onto a TH 35
Module. In the event that the parameterized safety functions of ~ Standard mounting rail in accordance with EN 60715 (IEC 60715).

several drives operated together on a Control Unit are to be The signal cable shield can be attached to the TM54F Terminal
executed together, then these drives can be grouped in the Module via a shield connection terminal, e.g. type SK8 supplied
TMS54F Terminal Module. The advantage of this approach isthat by Phoenix Contact or type KLBU CO 1 supplied by Weidmdiller.
only one fail-safe digital input needs to be connected for these  The shield connection terminal must not be used as a strain relief

drives. mechanism.
The fail-safe digital inputs and outputs have two channels and  Pins for connector coding are included in the TM54F Terminal
are redundantly configured with an internal data cross-check Module scope of supply.

using the two processors. A fail-safe digital output consists of
one P-switching and one M-switching output as well as one
digital input to read back the switching state. A fail-safe digital
input consists of two digital inputs.

. Selection and ordering data

Description Article No.

Safety sensors can be connected over two switchable 24 V TM54F Terminal Module 6SL3055-0AA00-3BA0
sensor supplies and can be evaluated over the fail-safe digital Without DRIVE-CLIQ cable

inputs. The switchable 24 V sensor supply ensures that the fail-

safe digital inputs can be dynamized to detect dormant errors Accessories for re-ordering

(this dynamization is used to check the shutdown paths). Dust protection blanking plugs 6SL3066-4CA00-0AAQ
An unswitchable 24 V sensor supply is additionally provided by (50 units)

the TM54F Terminal Module for connecting undynamizable For DRIVE-CLIQ port

safety sensors.

. ) For the SINAMICS G150, the TM54F Terminal Module can be
The TM54F Terminal Module must be directly connected to ordered as an option by specifying order code K87.

a 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-CLIQ device, e.g. a Power Module, a Motor Module or
a Line Module.
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. Technical specifications

TM54F Terminal Module
6SL3055-0AA00-3BA0

Current requirement 0.2A
(X524 at 24 V DC) without

DRIVE-CLIQ supply

e Conductor cross-section, max. 2.5 mm?
* Fuse protection, max. 20 A
Max. current requirement ext. 24 V. 4 A

for supplying the digital outputs and

24V sensor supply

(X514 at 24 V DC)

e Conductor cross-section, max. 2.5 mm?
* Fuse protection, max. 20 A

110

e Number of fail-safe digital inputs 10

e Number of fail-safe digital outputs 4

® 24V sensor supply

e Cables and connections

3, of which 2 can be temporarily shut
down using an internal test routine for
dynamizing fail-safe digital inputs,

current carrying capacity 0.5 A each

Plug-in screw-type terminals

e Conductor cross-section, max. 1.5 mm?
Digital inputs
in accordance with IEC 61131-2
Type 1, with galvanic isolation
* \oltage -3...+30V
e Low level -3..45V
(an open digital input is interpreted
as "low")
* High level 15...30V
e Current consumption >3.2 mA
at 24 vV DC, typ.
® Delay time of
digital inputs, approx. D
- L—>H, typ. 30 us
-H->L, typ. 60 us

* Safe state

Low level (for inputs that can be
inverted: without inversion)

Digital outputs
(continuously short-circuit-proof)

* \oltage

® Load current

per fail-safe digital output, max. 2)

® Delay times
(resistive load) R
- Lo H,typ.
- H->L, typ.

® Safe state

TM54F Terminal Module
6SL3055-0AA00-3BA0

24V DC
0.5A

300 us
350 us
Output switched off

Scanning cycle fg,
for fail-safe digital inputs or fail-safe
digital outputs

4 ... 25 ms (adjustable)

Power loss, max. 45 W
At24V
PE connection M4 screw

Dimensions
* Width
* Height
® Depth

50 mm (1.97 in)
151 mm (5.94 in)
110 mm (4.33 in)

Weight, approx.

0.9 kg (1.98 Ib)

Certificate of suitability

cULus

Safety Integrated

Acc. to IEC 61508 SIL 2
and EN ISO 13849-1 PL d and
Category 3

. Integration

The TM54F Terminal Module can communicate via DRIVE-CLIQ

with the following Control Units.

e CU310-2 Control Unit
e CU320-2 Control Unit
SINUMERIK 828D

e Numeric Control Extensions NX10.3
e Numeric Control Extensions NX15.3

SIMOTION D Control Unit or Controller Extension

M 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.
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. Integration
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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

4) Sensor is a fail-safe digital output of a safety relay/F control

5) Sensor consists of 2 standard digital outputs of a safety relay/F control
6) Control of an actuator via fail-safe digital output
7) Positively-driven auxiliary contacts

Connection example of TM54F Terminal Module

Siemens D 11 - 2023 3/67


https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D211_XX_00201&showdetail=true&view=Search

© Siemens 2023

SINAMICS G130
Converter built-in units

Supplementary system components > TM150 Terminal Module

. Overview

TM150 Terminal Module

The TM150 Terminal Module is a DRIVE-CLIQ component
for temperature evaluation. The temperature is measured in
a temperature range from -99 °C to +250 °C for the following
temperature sensors:

e Pt100 (with monitoring for wire breaks and short-circuits)
e Pt1000 (with monitoring for wire breaks and short-circuits)
e KTY84 (with monitoring for wire breaks and short-circuits)
e PTC (with monitoring for short-circuit )

e Bimetallic NC contact (without monitoring)

. Selection and ordering data

Description Article No.

TM150 Terminal Module 6SL3055-0AA00-3LA0
Without DRIVE-CLIQ cable

Accessories for re-ordering

Dust protection blanking plugs 6SL3066-4CA00-0AA0

(50 units)
For DRIVE-CLIQ port

For the SINAMICS G150, the TM150 Terminal Module can be
ordered as an option by specifying order code G51.

. Technical specifications
TM150 Terminal Module
6SL3055-0AA00-3LA0

Power requirement, max. 05A
at24 vV DC

2
e Conductor cross section, max. 2.5mm

* Fuse protection, max. 20 A

Temperature sensor inputs
The inputs can be parameterized
individually for the evaluation of sensors

« Conductor cross section, max. 15 mm?

* Measuring current per sensor, approx. 0.8 mA

Power loss 1.6 W

PE connection M4 screw
Dimensions

o Width 30 mm (1.18 in)
* Height 150 mm (5.91 in)
* Depth 111 mm (4.37 in)

Weight, approx.

0.41 kg (0.90 Ib)

Certificate of suitability

cULus

For the temperature sensor inputs, for each terminal block the
evaluation can be parameterized for 1x2-wire, 2x2-wire, 3-wire
or 4-wire. There is no galvanic isolation in the TM150 Terminal
Module.

The temperature channels can be subdivided into 3 groups and
evaluated together.

. Design

The following are located on the TM150 Terminal Module:
® 6 ... 12 temperature sensor inputs
e 2 DRIVE-CLIQ sockets

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

¢ 1 PE/protective conductor connection

The status of the TM150 Terminal Module is indicated via a multi-
color LED.

The TM150 Terminal Module can be snapped onto a TH 35
standard mounting rail in accordance with EN 60715 (IEC 60715).
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. Integration

The TM150 Terminal Module can communicate via DRIVE-CLIQ

with the following Control Units.

ext.
24V

e CU310-2 Control Unit

e CU320-2 Control Unit
¢ SINAMICS DCM Advanced CUD
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Connection example of a TM150 Terminal Module
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. Overview . Selection and ordering data

Description Article No.

VSM10 Voltage Sensing Module 6SL3053-0AA00-3AA1
Without DRIVE-CLIQ cable

Accessories for re-ordering

Dust protection blanking plugs 6SL3066-4CA00-0AA0
(50 units)

For DRIVE-CLIQ port

For the SINAMICS G150, the VSM10 Voltage Sensing Module
can be ordered as an option with order code K51 to implement
the flying restart function.

[ Technical specifications

VSM10 Voltage Sensing Module
6SL3053-0AA00-3AA1

Power requirement, max. 0.2A
at24 vV DC
The VSM10 Voltage Sensing Module enables the line or motor « Conductor cross section, max. 2.5 mm2
voltage characteristic to be measured precisely. The phase
differential voltage can be measured, either grounded (in the Power loss, max. ow
delivery state with jumper plugged in) or isolated. Line voltage detection
In addition, the VSM10 Voltage Sensing Module is used to * Insulation resistance > 10 MQ

neutral point - ground when the

connect to rotating synchronous motors — or for a "quick flying jUmper s not inserted

restart" of rotating induction motors.
® Input resistance

. Design - Terminal X521 > 362 kQ/phase
The VSM10 Voltage Sensing Module has the following - Terminal X522 SelE BlIE
interfaces: Analog inputs ,

) ) . (reserved for monitoring an Active

e 1 connection for direct voltage sensing up to 690 V Interface Module in chassis format)

e 1 connection for voltage sensing using voltage transformers, « Internal resistance, appox. 100 kQ
maximum voltage 100 V (between differential inputs)

¢ 1 temperature sensor input for KTY84-130, Pt1000 or PTC * Resolution 12-bit + sign
(Pt1000 can. be used from firmware V4.7 HF17) PE connection M4 screw

° 1 DRIVE—(?LlQ socket . . Dimensions

e 1 connection for the electronics power supply via the 24 V DC  Width 50 mm (1.97 in)
supply connector . i

e 1 plug-in jumper for either grounded (delivery state) or * Height 150 mm (5.91 {n)
isolated measurement * Depth 111 mm (4.37 in)

¢ 1 PE/protective conductor connection Weight, approx. 1 kg (2.21 Ib)

Certificate of suitability cULus

The status of the VSM10 Voltage Sensing Module is indicated by
a two-color LED.

The VSM10 Voltage Sensing Module can be snapped onto a
TH 35 mounting rail according to EN 60715 (IEC 60715).

3/70 Siemens D 11 - 2023


https://www.siemens.com/product_catalog_DIMC?6SL3053-0AA00-3AA1
https://www.siemens.com/product_catalog_DIMC?6SL3053-0AA00-3AA1
https://www.siemens.com/product_catalog_DIMC?6SL3066-4CA00-0AA0
https://www.siemens.com/product_catalog_DIMC?6SL3066-4CA00-0AA0
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=P_D211_XX_00383&showdetail=true&view=Search

© Siemens 2023

SINAMICS G130

Converter built-in units

Supplementary system components > VSM10 Voltage Sensing Module

. Integration

The VSM10 Voltage Sensing Module communicates with the
CU320-2 Control Unit via DRIVE-CLIQ.

| 3 |
| 3
X524 | o i
+ + =
S(=—— +24V 0
ext. + w I
24V Iy Moo '+ " % \
h e Mol L ‘
| Voltage Sensing |
\ Module VSM10 ‘
‘ | x521
‘ 2 o<
| ol [0 READY _‘:'_i' o3
X520 !

4

- ——90

—®5 -J— +Temp ‘

6 [

= ‘ Temp @ J
G_D21;_EN_0007693 B XSC;O 1) * - - 41 - -

1) Point grounding (delivery state with jumper plugged in)

Connection example of a VSM10 Voltage Sensing Module

Line voltage detection
via transformers
max. 100 V

Line voltage detection
via direct line connection
max. 690 V

o B
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. Overview

Safe Brake Adapter SBA

The Safe Brake Adapter SBA is required to implement a

Safe Brake Control (Safety Integrated function "SBC") in
conjunction with Motor Modules and Power Modules in chassis
format in accordance with IEC 61800-5-2.

The Safe Brake Adapter is available for a 230 V AC brake control
voltage.

Note:

The SBA is approved for the IEC area. Safe Brake Adapter with
UL approval are available on request. The UL approval is valid
for a maximum permissible current consumption of 1.5 A
(inductive).

. Selection and ordering data

Description

Safe Brake Adapter
230 VAC/2 A

Atrticle No.
6SL3355-2DX00-1AA0

Accessories

Connecting cable

Pre-assembled interface cable to connect
the SBA to the electronics module

Control Interface Module in the

Motor Module/Power Module (4 m)

6SL3060-4DX04-0AA0

[ Technical specifications

Electronics power supply

Safe Brake Adapter
6SL.3355-2DX00-1AA0

. Design
The Safe Brake Adapter SBA has the following connections and
interfaces:

¢ 1 connection for the connecting cable to the Power
Module/Motor Module (X11)

e 1 connection for the external 230 V AC supply (X12)
e 1 connection for the motor holding brake (X14)
e 1 connection for quick de-excitation of the operating coil (X15)

The Safe Brake Adapter is designed for attachment to a support
rail in accordance with EN 60715.

* Supply voltage 24V DC

(via the Control Interface Module) (20.4 ... 28.8V)
Supply voltage 230 VAC
of the motor holding brake
Current consumption, max permitted
* Motor holding brake 2A
® Fast de-excitation 2A
Cable length, max.
* To the Control Interface Module 10 m (32.8 ft)
* To the brake 300 m (984 ft)
Conductor cross-section, max., 2.5 mm?
respectively
Dimensions
* Width 75 mm (2.95 in)
* Height 111 mm (4.37 in)
e Depth 89 mm (3.50 in)
Weight, approx. 0.25 kg (0.55 Ib)

Safety Integrated

Acc. to I[EC 61508 SIL 2 and
EN ISO 13849-1 PL d and

Category 3
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. Integration

The control and feedback signal regarding the switching state of The SBA can be ordered as an additional component for

the SBA relay is implemented via terminals of the electronic SINAMICS G130 built-in units.

E()O\Sg:eM%%Tgl *ﬂtggigﬁaﬁ?ggilgn(gflmlﬂéﬁn’\goé?%ﬂgule/ For SINAMICS G150 cabinet units, it is available as an option
connected directly at the SBA. (K8s).

r-—-—-—-— -/ -/ -/~ - - -/ -/ -/ -/ - /7 a
|
| Safe Brake Adapter | ‘ Motor Module / ‘
|
.~ SBA | | Power Module :
| ‘ ‘ \
| 230VAC ‘ | Control Interface ]
| BR X1 x4 Module (CIM) ‘
o
‘ BR O;— 1 8(=—BR Output+ |
| FBr 0 .| | Connecting cable 2 (=—BR Output- |
| =2503] | 6SL3060-4DX04-0AA0 36G=—FB Input+ ]
LEDs FB- 4l t-— - — - — 7 — 4 &(=—FB Input-
| m2s0vok o 0] \
' [K1ON Moo !
| mxeon 2% \
|

| x15 | ‘
| Fast AUX1 v \
_excitation AUX2 E 2 -- !
External | de-excitation O——l_ ': |
voltage supply 1-X12 X14 : S

A7 L SBABR L [ _T] \

230 VAC 2.3 N SBABRN T, |

[ | !

I

Connection example of a Safe Brake Adapter SBA
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. Overview

SMC30 Sensor Module Cabinet-Mounted

The SMC30 Sensor Module Cabinet-Mounted is required to
evaluate the encoder signals of motors without a DRIVE-CLIQ

interface. External encoders can also be connected via the SMC30.

The following encoder signals can be evaluated:

e Incremental encoders TTL/HTL with/without open-circuit
detection (open-circuit detection is only available with bipolar
signals)

e SSI encoder with TTL/HTL incremental signals
e SSI encoder without incremental signals

The motor temperature can also be sensed using a PTC
thermistor KTY84-130, Pt1000 or PTC.

. Selection and ordering data

Description Article No.

SMC30 Sensor Module 6SL3055-0AA00-5CA2
Cabinet-Mounted

Without DRIVE-CLIQ cable

Accessories for re-ordering

Dust protection blanking plugs 6SL3066-4CA00-0AAQ

(50 units)
For DRIVE-CLIQ port

For the SINAMICS G150, the SMC30 Sensor Module
Cabinet-Mounted can be ordered as an option by specifying

order code K50.

A second SMC30 can be ordered as an option with the order
code K52 for reliable actual value acquisition when using the
Safety Integrated Extended Functions.

. Design

The SMC30 Sensor Module Cabinet-Mounted features the
following connections and interfaces as standard:

* 1 encoder connection including motor temperature sensing
(KTY84-130, Pt1000 or PTC) either via SUB-D connector or via
terminals

e 1 DRIVE-CLIQ interface

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

e 1 PE/protective conductor connection

The status of the SMC30 Sensor Module Cabinet-Mounted is
indicated via a multi-color LED.

The SMC30 Sensor Module Cabinet-Mounted can be snapped
onto a TH 35 standard mounting rail in according to EN 60715
(IEC 60715).

The maximum encoder cable length between SMC30 modules
and encoders is 100 m. For HTL encoders, this length can be
increased to 300 m if the A+/A- and B+/B- signals are evaluated
and thezpower supply cable has a minimum cross-section of
0.5 mm=.

The signal cable shield can be connected to the SMC30 Sensor
Module Cabinet-Mounted via a shield connection terminal,
e.g., Phoenix Contact type SK8 or Weidmuller type KLBU CO 1.
The shield connection terminal must not be used as a strain relief
mechanism.

. Integration

SMC30 Sensor Modules Cabinet-Mounted communicate with
a Control Unit via DRIVE-CLIQ.

. Technical specifications

SMC30 Sensor Module
Cabinet-Mounted
6SL3055-0AA00-5CA2

Current requirement, max. 02A

at 24 V DC,

without taking encoder into account

e Conductor cross-section, max. 2.5 mm?
* Fuse protection, max. 20 A
Power loss, max. 10w

Encoders which can be evaluated

e Input current range TTL/HTL
e Encoder supply

e Encoder frequency, max.

® SSI baud rate

e Incremental encoder TTL/HTL

® SSl encoder
with TTL/HTL incremental signals

® SSl encoder
without incremental signals

4 ... 20 mA (typ. 10 mA)

24V DC/0.35 Aor 5V DC/0.35 A
500 kHz

100 ... 1000 kBaud

® Resolution absolute position SSI 30 bits
e Cable length, max.
- 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)
PE connection M4 screw
Dimensions
* Width 30 mm (1.18 in)
* Height 150 mm (5.91 in)
* Depth 111 mm (4.37 in)

Weight, approx.

0.45 kg (0.99 Ib)

Certificate of suitability

cULus

N Signal cables twisted in pairs and shielded
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. Overview . Application

DRIVE-CLiQ signal cables

DRIVE-CLIiQ signal cables are used to connect components with
DRIVE-CLIQ connections, which have a separate or external
24V DC power supply.

MOTION-CONNECT DRIVE-CLiQ signal cables

MOTION-CONNECT DRIVE-CLIQ signal cables are used
whenever components with DRIVE-CLIQ connections must meet
high requirements such as mechanical stress and oil resistance,
e.g. where a connection is made outside the cabinet between

e Power Modules and Sensor Modules
e Power Modules and motors with DRIVE-CLIQ interface

\ {”/ MOTION-CONNECT DRIVE-CLIQ signal cables have 24 V DC
' '4 cores.
% ,} Serial plug-in cable for connecting the AOP30 to the
CU320-2
Signal cables are required for the DRIVE-CLIQ connection The AOP30 Advanced Operator Panel is connected to the

between different components. Signal cables are pre-assembled ~ CU320-2 Control Unit via a serial plug-in cable (RS232C cable).

and are sold by the meter. The following signal cables are The maximum cable length is 10 m. To guarantee disturbance-

available: free communication, a shielded cable is recommended, and the

e DRIVE-CLIQ signal cables cable shield should be connected to both connector housings.

¢ MOTION-CONNECT DRIVE-CLIQ signal cables

* MOTION-CONNECT pre-assembled signal cables W selection and ordering data

Type of delivery for pre-assembled signal cables Signal cable Length Article No.

Pre-assembled signal cables are available in units of 10 cm. m (ft)

Cables up to 30 kg or 100 m are supplied as coils; above this, Pre-assembled DRIVE-CLIQ  0.11(0.36) |6SL3060-4AB00-0AAD

they are supplied on drums. fﬁ&ﬂﬁaﬂevsoc cores) 0.16 (052)  6SL3060-4AD00-0AAD

Connectors with degree of ~ 0.21(0.69)  |6SL3060-4AF00-0AAQ
protection 1P20/1P20 0.26 (0.85)  6SL3060-4AH00-0AAD

0.36(1.18) | 6SL3060-4AMO0-0AAQ
0.41(1.35) | 6SL3060-4AP00-0AAQ
0.60(1.97)  6SL3060-4AU00-0AAQ
0.95(3.12) |6SL3060-4AA10-0AA0
1.20 (3.94)  6SL3060-4AW00-0AAQ
1.45(4.76)  6SL3060-4AF10-0AAQ
1.60 (5.25)  6SL3060-4AG10-0AA0
2.10(6.89) |6SL3060-4AB20-0AA0
2.40(7.87) | 6SL3060-4AE20-0AAQ
2.80(9.19) |6SL3060-4AJ20-0AA0
5.00 (16.4) | 6SL3060-4AA50-0AA0
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. Integration

5 _ AOP30
____SPXB002MAACIA0_ | yehy  poo
6SL3060-4A..0-0AA0") Panel
- —GS_L§°§0;4£“_0'_°A_A_0 _____________________ X500 TM31
_____ Terminal
1 -X501 Module
1
1
| _ _ 6SL3060-4A..0-0AA0 -X500 TM31
"""""""" Terminal
-X501 Module
6SL3060-4A..0-0AA0 G-ponEnooea
""""" e e e m - mm - —m - - - - - — - - X500 SMC30

*) This DRIVE-CLIQ cable is supplied with the Power Module.

Connection example of a CU320-2 Control Unit
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Overview

- Benefits

- Application

Design

Function

Selection and ordering data
4/9 Single connection
4/9 Parallel connection

Options

Option selection matrix
Ordering examples
Description of options

Technical specifications
General technical specifications
Single connection

Parallel connection

LIEYAN Characteristic curves
ZVRYA Derating data
ZJE0BN Overload capability

Configuration

Cable cross-sections and connections
Single connection

Parallel connection

Minimum motor cable lengths

for operation with power units
connected in parallel

Cable cross-sections for line

and motor connection

Grounding and protective conductor
cross-section

LILZEN Line-side power components
ZVEVE Recommended fuses
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Converter cabinet units

75 kW to 2700 kW

. Overview

SINAMICS G150 is available in two versions:

N 9 e Version A

= N ] All optionally available line connection components, such as
b the main switch, circuit breakers, line contactor, line fuses, line

filter or motor-side components and additional monitoring

devices, can be installed as required. This version is also

available with power units connected in parallel.

Version C

Offers an extremely space-optimized structure without line-
side components. This particularly slimline version can be
used, for example, when line connection components are
accommodated in a central low-voltage distribution panel
(MCQC) in the plant.

T

“—% The following voltages and power ratings are available:
% Line voltage P_ower range Power range .
% single connection parallel connection
% (versions A and C) (version A)
% 380...480 V3 AC 110 ... 560 kW 630 ... 900 kW
% 500 ... 600 V 3 AC 110 ... 560 kW 630 ... 1000 kW
o 660 ...690 V3 AC 75 ... 800 kW 1000 ... 2700 kW

4 Degrees of protection are IP20 (standard) and optionally IP21,

IP23, IP43 and IP54.

SINAMICS G150 converter cabinet units, versions A and C

With its SINAMICS G150 converter cabinet units, a drive system
is available on which all line-side and motor-side components
are integrated together with the Power Module extremely
compact into a specially designed cabinet enclosure. This
approach minimizes the effort and expense required to
configure and install them.

SINAMICS G150 has been specially designed to meet the
requirements of drives with square-wave and constant load
characteristics, with medium performance requirements, and
without regenerative feedback capability.

The control accuracy of the sensorless vector control is suitable
for most applications, which means that an additional actual
speed value encoder is not required.

SINAMICS G150 converter cabinet units are optionally available
with an encoder evaluation function in order to handle
applications that require an encoder for plant-specific reasons.

SINAMICS G150 converter cabinet units offer an economic drive
solution that can be adapted to customer-specific requirements
through a wide range of components and options.
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75 kW to 2700 kW

. Benefits

. Design

e Particularly quiet and compact converters thanks to state-of-
the-art IGBT power semiconductors and an innovative cooling
concept.

¢ |ndividual modules and power components can be replaced
quickly and easily, which ensures a higher level of plant
availability. Replaceable components have been designed so
that they can be quickly and easily replaced. In addition, the
"Spares On Web" Internet tool makes it easy to view the spare
parts that are available for the particular order at all times.

e Can be easily integrated in automation solutions by means of
a standard communications interface as well as a range of
analog and digital interfaces.

e Easy commissioning and parameterization using interactive
menus on the AOP30 Advanced Operator Panel with graphic
LCD and plain-text display, or PC-supported using the
STARTER commissioning tool (see Chapter Tools and
configuration).

® Preset software functions make it easier to adapt the converter
to the individual plant. For example, the key functions for
controlling pumps are stored as a preprogrammed macro in
the drive.

e With regard to EMC, the devices are subdivided into various
zones, and as a consequence, they are extremely insensitive
to disturbances and are very reliable in operation. With the
help of simulated conditions, partitions have been designed to
act as air guides and to help dissipate heat.

e Special measures used in the construction of the cabinets
ensure that they remain mechanically durable over their entire
life cycle. All components, from individual parts to the ready-
to-connect cabinet, undergo rigorous testing throughout the
entire production process. This guarantees a high level of
functional reliability during installation and commissioning, as
well as in operation.

. Application

Variable-speed drives are ideal for all applications that involve
moving, conveying, pumping or compressing solids, liquids or
gases.

Key applications include:

e Pumps and fans

e Compressors

e Extruders and mixers

e Mills

SINAMICS G150 converter cabinet units are characterized by
their compact, modular and service-friendly design.

A wide range of options is available depending on the cabinet
version which permit optimum adaptation of the drive system to
the respective requirements (see Options).

@O @ ®» ® ©® O

G_DO11_EN_00470

Power unit

Main switch with fuses (option L26)

Main contactor (option L13)

Customer terminal block

CU320-2 Control Unit

TM31 Terminal Module (option G60)

Motor connection

Line reactor (< 500 kW standard) (option L23)
Line connection

dv/dt-Filter compact plus VPL (option L07)

CJONCXONCONONORCONORO)

O

Standard version

O Option

Example of the design of a SINAMICS G150 converter cabinet unit,
version A
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. Design

Line connection Line connection

|
|
|
|
I Main control switch
} (Option L26)
|
|
|
|
|
|
|

(Option L26)

1
Fuses') Fuses')

Line contactor 1)

|
|
|
|
i
Main control switch) ! o
|
|
|
|
|
|
|

Line contactor (Option 3)1)

Line reactor v, =2 %

Line reactor v, =29
: f SE8% (Option L23)

|
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
Lo P ! 1
<500 kW as standard P | ! } :
[ | I !
> 500 kW (Option L23 i | | i [
” oo ) | 2 units i i
Rectifier ! | bC ! i ( ) ! Dc DC !
Lo P 1 1
" |
DC link o I . IO i i i I ;
|
Lo P 1 i
| | |
Lo pe 1 | Inverter } pe pe !
Inverter b | | (2 units)?) I !
b AC | ! } AC AC ]
o | 8 | 18
| IS —— | o [ N I T | Lo 18
[T === }o . X2 o X2 I
Motor connection : ! IpE i } 5: Motor connection Lo R E I Ig
o ____&__&_ __, |E L L e cosl ) loooscafoot N, }g
] 18 ! | &!
N L S IR — o
Converter version A Converter version A | |
Converter version C . Options
. Options
1) With an output current = 1500 A, the main control switch, fuses and
line contactor are replaced by circuit-breakers. The output current
1) With an output current > 800 A, is composed of the sum of both subsystems.
the main control switch, fuses and line contactor are
replaced by a circuit-breaker. 2) 3 inverter units at 2700 KW
Basic design of a SINAMICS G150 converter cabinet unit with several Basic design of a SINAMICS G150 converter cabinet unit in parallel
essential options connection in order to increase the power rating, with several essential
options
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. Design
Coated modules

The following converter components are equipped as standard
with coated modules:

* Power Modules

e Control Units

e Sensor Modules

* Terminal Modules

e Advanced Operator Panel (AOP30)

The coating on the modules protects the sensitive SMD

components against corrosive gases, chemically active dust
and moisture.

Nickel-plated busbars

All of the copper busbars used in the converter cabinet are
nickel-plated in order to achieve the best possible immunity to
environmental effects. The bare copper connections also do not
have to be cleaned for customer connections.

Note:

With some options, parts of the copper busbars cannot be
nickel-plated for technical reasons.

Degrees of protection of the cabinet units

The EN 60529 standard covers the protection of electrical
equipment by means of housings, covers or equivalent, and

includes:

e Protection of persons against accidental contact with live or
moving parts within the housing and protection of the
equipment against the ingress of solid foreign bodies (touch
protection and protection against ingress of solid foreign

bodies)

e Protection of the equipment against the ingress of water
(water protection)

* Abbreviations for the internationally agreed degrees of

protection

The degrees of protection are specified by abbreviations
comprising the code letters IP and two digits.

Degrees

of protection for the
converter cabinet
unit

IP20 (standard)

First digit

(touch protection and
protection against ingress
of foreign solid bodies)

Protected against solid
foreign bodies with a
diameter 2 12.5 mm

Second digit
(protection of the
equipment against the
ingress of water)

No water protection

IP21 (option M21)

Protected against solid
foreign bodies with a
diameter 2 12.5 mm

Protected against drip
water

Vertically falling water
drops must not have any
harmful effects.

P23 (option M23)

Protected against solid
foreign bodies with a
diameter 2 12.5 mm

Protected against spray
water

Water sprayed on at an
angle of up to 60° both
sides of the vertical must
not have any harmful
effects.

P43 (option M43)

Protected against solid
foreign bodies with a
diameter 2 1 mm

Protected against spray
water

Water sprayed on at an
angle of up to 60° both
sides of the vertical must
not have any harmful
effects.

P54 (option M54)

Dust protected.

Ingress of dust is not
totally prevented, but dust
must not be allowed to
enter in such quantities
that the functioning or
safety of the equipment is
impaired.

Protected against splash
water

Water splashing onto the
housing from any
direction must not have
any harmful effects.
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. Function
AOP30 Advanced Operator Panel

SIEMENS’

An AOP30 Advanced Operator Panel is located in the cabinet
door of the converter for the operator control and monitoring as
well as for the commissioning.

The AOP30's two-stage safety concept prevents unintentional or
unauthorized changes to settings. Operation of the drive from

the operator panel can be disabled by the keyboard lock so that
only parameter values and process variables can be displayed
on the operator panel. The OFF key is factory-set to "active", but
can be deactivated by the customer. A password can be used
to prevent the unauthorized changing of converter parameters.

The user is guided by interactive menus through the drive
commissioning screens. When commissioning the drive for the
first time, only six motor parameters (which can be found on the
motor rating plate) have to be entered on the AOP30. The
closed-loop control is then optimized automatically to adapt the
converter to the motor.

German, English, French, Italian, Spanish and Chinese are
stored on the CU320-2 Control Unit CompactFlash card as
operator panel languages. The desired language must be
downloaded to the AOP30 prior to commissioning. In addition to
these preinstalled languages, Russian and Portuguese (Brazil)
are also available for subsequent installation. Further languages
are available on request.

Examples of plain-text displays during various phases of
operation are shown below.

The first commissioning is performed via the operator panel.

Only six motor parameters have to be entered:

Power, speed, current, cos ¢, voltage and frequency of the
motor.

This information can be found on the motor rating plate, and
must be entered in the screens on the display by following a
short, menu-assisted procedure. The motor cooling method
must also be specified.

The next screen contains the parameter values that are used to
automatically optimize the control.

During operation, the display shows current data, such as
setpoints and actual values as absolute values or it is possible
to parameterize up to three process variables as a quasi-analog
bar display.

Any alarms which occur are signaled by the flashing of the
yellow "ALARM" LED, faults by the lighting up of the red "FAULT"
LED. There is also an indication of the cause displayed in plain
text on the display's status line.
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. Function

Communication with higher-level controller and customer

terminal block

A PROFIBUS interface on the CU320-2 DP Control Unit is
provided as standard as the customer interface for the controller.

When using the CU320-2 PN (PROFINET) Control Unit (option
K95), communication is via PROFINET in accordance with the

PROFIdrive profile.

The Control Unit can be connected to the higher-level controller
via its digital inputs and outputs to exchange digital signals.

The inputs and outputs available as standard can be optionally

To simplify configuration and commissioning of the drive, the op-
tional TM31 Terminal Module can be preset with a variety of fac-
tory settings.

For further information, please refer to the SINAMICS Low
Voltage Engineering Manual.

Open-loop and closed-loop control functions

The converter control contains a high-quality sensorless vector
control with speed and current control as well as motor and
converter protection.

Software and protective functions

expanded using a TB30 Terminal Board (option G62) and/or up

to two TM31 Terminal Modules (option G60 or G61).

The software functions available as standard are described
below:

Setpoint specification

The setpoint can be specified both internally and externally; internally as a fixed setpoint, motorized potentiometer
setpoint or jog setpoint, externally via the communications interface or an analog input on the customer terminal
block. The internal fixed setpoint and the motorized potentiometer setpoint can be switched or adjusted via control
commands from any interface.

Motor identification

The automatic motor identification function makes commissioning faster and easier and optimizes closed-loop control
of the drive.

Ramp-function generator

A user-friendly ramp-function generator with separately adjustable ramp-up and ramp-down times, together with
adjustable rounding times in the lower and upper speed ranges, allows the drive to be smoothly accelerated and
braked. As a consequence, this avoids the drive train from being overloaded and reduces the stress on mechanical
components. The down ramps can be parameterized separately for quick stop.

Ve max controller

The V4 max controller automatically prevents overvoltages in the DC link, if the set down ramp is too short, for
example. This may also extend the set ramp-down time.

Vdc_min control

For brief line supply failures, the kinetic energy of the rotating drive is used to buffer the DC link and therefore prevents
fault trips. The converter remains operational as long as the drive can provide regenerative energy as a result of its
motion and the DC-link voltage does not drop below the shutdown threshold. When the line supply recovers within this
time, the drive is again accelerated up to its speed setpoint.

Automatic restart

The automatic restart switches the drive on again when the power is restored after a power failure, and ramps up to
the current speed setpoint.

Flying restart ")

The flying restart function allows the converter to be switched to a motor that is still turning. With the voltage sensing
capability provided by the optional VSM10 Voltage Sensing Module, the flying restart time for large induction motors
can be significantly reduced because the motor does not need to be de-magnetized.

Technology controller

The technology controller function module allows simple control functions to be implemented, e.g. level control or
volumetric flow control. The technology controller is designed as a PID controller. The differentiator can be switched to
the control deviation channel or to the actual value channel (factory setting). The P, I, and D components can be set
separately.

Free function blocks

Using the freely programmable function blocks, it is easy to implement logic and arithmetic functions for controlling the
SINAMICS G150. The blocks can be programmed by means of an operator panel or the STARTER commissioning tool.

Drive Control Chart (DCC)

Drive Control Chart (DCC) is an additional tool for the easy configuration of technology functions for the

SINAMICS G150. The block library contains a large selection of control, arithmetic and logic blocks as well as
extensive open-loop and closed-loop control functions. The user-friendly DCC editor enables easy graphics-based
configuration, allows control loop structures to be clearly represented and provides a high degree of reusability of
charts that have already been created. DCC is an add-on to the STARTER commissioning tool.

Pt detection for motor protection

A motor model stored in the converter software calculates the motor temperature based on the current speed and
load. More exact measurement of the temperature, which also takes into account the influence of the ambient
temperature, is possible by means of direct temperature measurement using Pt1000/KTY84 sensors in the motor
winding.

Motor temperature evaluation

Motor protection by evaluating a KTY84, PTC, Pt100 or Pt1000 temperature sensor. When a KTY84 sensor is
connected, the limit values can be set for alarm or shutdown. When a PTC thermistor is connected, the system
reaction to triggering of the thermistor (alarm or trip) can be defined.

Motor blocking protection

A blocked motor is detected and protected against thermal overloading by a fault trip.

Essential service mode

Special converter operating mode that increases the availability of the drive system, e.g. in the event of a fire.

Bypass

This circuit allows the motor to be operated via the converter or directly on the line supply.

Brake control

"Simple brake control" for control of holding brakes:
The holding brake is used to secure drives against unwanted motion when deactivated.

"Extended brake control" function module for complex brake control, e.g. for motor holding brakes and operational
brakes:
When braking with a feedback signal, the brake control reacts to the feedback signal contacts of the brake.

Write protection

Write protection to prevent unintentional changing of the setting parameters (without password function).

N Factory setting: Not activated (can be parameterized).
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Know-how protection Know-how protection for encrypting stored data, e.g. to protect configuration know-how, and to protect against
changes and duplication (with password function).
Web server The integrated web server provides information about the drive unit via its web pages. The web server is accessed

using an Internet browser via unsecured (http) or secured transmission (https).

Power unit protection Description

Ground fault monitoring at the output A ground fault at the output is detected by a total current monitor and results in shutdown in grounded systems.

Electronic short-circuit protection at A short-circuit at the output (e.g. at the converter output terminals, in the motor cable or in the motor terminal box) is
the output detected and the converter shuts down with a "fault".

Thermal overload protection An alarm is issued first when the overtemperature threshold responds. If the temperature rises further, the device
either shuts down or independently adjusts the pulse frequency or output current so that a reduction in the thermal
load is achieved. Once the cause of the fault has been eliminated (e.g. cooling has been improved), the original
operating values are automatically resumed.
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. Selection and ordering data

Single connection

Parallel connection

Type rating Rated output SINAMICS G150 converter Type rating Rated output SINAMICS G150 converter

current cabinet units, current cabinet units,
versions A and C version A

at 50 Hz at 60 Hz (Article No. supplement, at 50 Hz at 60 Hz

400V, 500V 460V or see below) 400V, 500V 460V or

or 690 vV 575V or690 vV 575V

kW hp A Article No. kW hp A Article No.

110 150 210 6SL3710-1GE32-1HA3 630 900 1120 6SL3710-2GE41-1AA3

132 200 260 6SL3710-1GE32-6MA3 710 1000 1380 6SL3710-2GE41-4AA3

160 250 310 6SL3710-1GE33-1HA3 900 1250 1560 6SL3710-2GE41-6AA3

250 400 490 6SL3710-1GE35-0MA3 630 900 860 6SL3710-2GF38-6AA3

315 500 605 6SL3710-1GE36-1HA3 710 1000 1070 6SL3710-2GF41-1AA3

400 600 745 6SL3710-1GE37-5MA3 1000 1250 1360 6SL3710-2GF41-4AA3

560 800 985 6SL3710-1GE41-0HA3 1000 1070 6SL3710-2GH41-1AA3

110 150 175 6SL3710-1GF31-8MA3 1500 1500 6SL3710-2GH41-5AA3

132 200 215 6SL3710-1GF32-2MA3 1750 1729 6SL3710-2GH41-8EA3

160 250 260 6SL3710-1GF32-6MA3 1950 1948 6SL3710-2GH42-0EA3

200 300 330 6SL3710-1GF33-3MA3 2150 2158 6SL3710-2GH42-2EA3

250 400 410 6SL3710-1GF34-1HA3 2400 2413 6SL3710-2GH42-4EA3

315 450 465 6SL3710-1GF34-7HA3 2700 2752 6SL3710-2GH42-7EA3

400 600 575 6SL3710-1GF35-8MA3 Note: The power data in hp units is based on the NEC/CEC

500 700 735 6SL3710-1GF37-4MA3 standards for the North American market.

560 800 810 6SL3710-1GF38-1HA3

660 ... 690 V3 AC

75 85 6SL3710-1GH28-5MA3
20 100 6SL3710-1GH31-0MA3
110 120 6SL3710-1GH31-2HA3
132 150 6SL3710-1GH31-5MA3
160 175 6SL3710-1GH31-8HA3
200 215 6SL3710-1GH32-2HA3
250 260 6SL3710-1GH32-6MA3
315 330 6SL3710-1GH33-3MA3
400 410 6SL3710-1GH34-1MA3
450 465 6SL3710-1GH34-7MA3
560 575 6SL3710-1GH35-8MA3
710 735 6SL3710-1GH37-4MA3
800 810 6SL3710-1GH38-1HA3

Article No. supplement

* Version A A
All available options can be installed as required
® Version C C

Especially space-saving design

Note: The power data in hp units is based on the NEC/CEC
standards for the North American market.
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https://www.siemens.com/product_catalog_DIMC?6SL3710-2GH42-0EA3
https://www.siemens.com/product_catalog_DIMC?6SL3710-2GH42-0EA3
https://www.siemens.com/product_catalog_DIMC?6SL3710-2GH42-2EA3
https://www.siemens.com/product_catalog_DIMC?6SL3710-2GH42-2EA3
https://www.siemens.com/product_catalog_DIMC?6SL3710-2GH42-4EA3
https://www.siemens.com/product_catalog_DIMC?6SL3710-2GH42-4EA3
https://www.siemens.com/product_catalog_DIMC?6SL3710-2GH42-7EA3
https://www.siemens.com/product_catalog_DIMC?6SL3710-2GH42-7EA3
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When ordering a converter with options, add the suffix "-Z" to the Example:
article number and then the order code(s) for the desired 6SL3710-1GE32-1CA3-Z
option(s). +MO07+D60+...
See also ordering examples.
Available options Order Version A Version C

code
Input-side options

Use in the first environment according to EN 61800-3 LoO v -
Category C2 (TN systems or TT systems with grounded neutral point)

Clean Power version with integrated Line Harmonics Filter compact 2) Lo1 4 -
Line contactor (for currents < 800 A for single connection) L13 v -
Surge suppression L21 v -
Scope of delivery without line reactor (for converters < 500 kW) L22 v v
Line reactor u, = 2% (for converters > 500 kW) L23 v v
Main switch incl. fuses or circuit breakers L26 v -
Quick start (for option LO1) L76 v -
EMC shield bus %) (cable connection from below) M70 v v
PE busbar 3 © (cable connection from below) M75 - v

Output-side options

dv/dt filter compact plus Voltage Peak Limiter Lo7 v -
Motor reactor Lo8 v -
dv/dt filter plus Voltage Peak Limiter L10 v -
Sine-wave filter (up to 250 kW at 380 ... 480 V, up to 132 kW at 500 ... 600 V) L15 v -
EMC shield bus 3 (cable connection from below) M70 v v
PE busbar 30 (cable connection from below) M75 - v
EMERGENCY OFF pushbutton installed in the cabinet door L45 v -
EMERGENCY OFF category 0 L57 v -
EMERGENCY STOP Category 1, 230 V AC ¥ L59 v -
EMERGENCY STOP Category 1, 24 V DC %) L60 v -
Thermistor motor protection (alarm) L83 v -
Thermistor motor protection (trip) L84 v -
Pt100 evaluation unit L86 v -
Insulation monitoring L87 4 -

Degree of protection increase

Degree of protection IP21 M21 v v
Degree of protection IP23 M23 v v
Degree of protection IP43 M43 v v
Degree of protection IP54 M54 v v
Base 100 mm high, RAL 7022 Mo06 v v
Cable-marshaling compartment 200 mm high, RAL 7035 MO07 v v
Line connection from above 2 M13 v =
Motor connection from above ©) M78 v -
Crane transport assembly (top-mounted) M0 v v
v Option can be ordered
= Option cannot be ordered
Please refer to the selection matrix for information about possible option combinations.
N Applies to motor cable lengths < 100 m. 4) This option is contained as standard in version A.
2) Not available for converters > 1500 kW with power units connected in 5 The stopping requirements must be taken into account with this option.

parallel. Additional braking units may be required.

This option is listed for the input- and output-side options, but is only
required once.

3)
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Available options Order Version A Version C
code

Safety Integrated

Safety license for one axis K01 v -
Additional SMC30 Sensor Module Cabinet-Mounted K52 v -
Terminal module for controlling the "Safe Torque Off" and "Safe Stop 1" safety functions K82 v -
TM54F Terminal Module K87 v -
SBA Safe Brake Adapter, 230 V AC K88 v -
CBE20 Communication Board G33 v v
TM150 temperature sensor evaluation unit G51 v -
TM31 Terminal Module G60 v v
Additional TM31 Terminal Module Gé1 v -
TB30 Terminal Board G62 v v
SMC30 Sensor Module Cabinet-Mounted K50 v v
VSM10 Voltage Sensing Module K51 v -
Auxiliary power supply, 230 V AC K74 v -
CU320-2 PN Control Unit K95 v v
Connection for external auxiliary equipment L19 v -
Cabinet lighting with service socket L50 v -
Cabinet anti-condensation heating L55 4 4
Braking unit 25 kW (Pog power: 100 kW) L61 v -
Braking unit 50 kW (Psg power: 200 kW) L62 v -
Marking of all control cable conductor ends Mo1 v v
Special cabinet paint finish ) Y09 v v
One-line label for system identification, 40 x 80 mm N Y31 v v
Two-line label for system identification, 40 x 180 mm D Y32 v v
Four-line label for system identification, 40 x 180 mm " Y33 v v

Production flowcharts

Documentation, production flowchart: Created once B43 v v
Documentation, production flowchart: Created every two weeks B44 v v
Documentation, production flowchart: Updated every month B45 v v

Packaging options

Generation of a preliminary and a final packing list (shipping) B55 v v
Packed items labeled with a customized label B56 v v
Photo documentation of the ordered units B57 v v
Additional documentation in German D00 v v
?ustotmer documentation (circuit diagram, layout diagram, dimensional drawing, spare parts list) in EPLAN D01 v v
orma’

Customer documentation (circuit diagram, terminal diagram, layout diagram) in DXF format D02 v v
Preliminary version of customer documentation D14 v v
Additional documentation in Russian D56 v v
Documentation language: English/French D58 4 v
Documentation language: English/Spanish D60 4 v
Additional documentation in Italian D72 v v
Additional documentation in English D76 4 v
Additional documentation in French D77 v v

v Option can be ordered

- Option cannot be ordered

Please refer to the selection matrix for information about possible option combinations.

) The order code Y. requires data in plain text.
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Available options Order Version A Version C
code
Additional documentation in Spanish D78 v v
Documentation language: English/Italian D80 v v
Additional documentation in Chinese D84 v v
Documentation language English/Chinese D91 v v
Documentation language English/Russian D94 v v

Rating plate language (standard: English/German)

Rating plate data in English/French v v
Rating plate data in English/Spanish T60 v v
Rating plate data in English/Italian T80 v v
Rating plate data in English/Russian T85 v v

v v

Rating plate data in English/Chinese

Options specific to the chemical industry

NAMUR terminal block
Protective separation for 24 V supply (PELV) B02

AN
I

Outlet for external auxiliary equipment (uncontrolled)

Options specific to the shipbuilding industry

Marine version v v
Individual certificate from Lloyds Register (LR) E21 v v
Individual certificate from Bureau Veritas (BV) E31 v v
Individual certificate from DNV GL E51 v v
Individual certificate from American Bureau of Shipping (ABS) E61 4 v
Individual certificate from Chinese Classification Society (CCS) 4 v

Converter acceptance in presence of customer

Visual acceptance v v
Function test without connected motor F71 v v
Function test with test bay motor under no-load conditions F75 v v
Insulation test F77 v v

v v

Customer-specific acceptance inspections (on request)

Converter acceptance without the customer present

Function test without connected motor

AN
AN

Function test with test bay motor under no-load conditions F74

Insulation test F76

Warranty extension for converter

Extension of the warranty period by 12 months to a total of 24 months (2 years) after delivery v v

Extension of the warranty period by 18 months to a total of 30 months (2/2 years) after delivery Q81 v v

Extension of the warranty period by 24 months to a total of 36 months (3 years) after delivery Q82 v v

Extension of the warranty period by 30 months to a total of 42 months (3% years) after delivery Q83 v v

Extension of the warranty period by 36 months to a total of 48 months (4 years) after delivery Q84 v v

Extension of the warranty period by 48 months to a total of 60 months (5 years) after delivery Q85 v v
v Option can be ordered

- Option cannot be ordered

Please refer to the selection matrix for information about possible option combinations.
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Option selection matrix

Certain options are mutually exclusive. The tables below only
provide an overview. Please refer to the descriptions of the
individual options for a precise description of the options and
other exclusions.

Electrical options

_ Options can be combined

- Options are mutually exclusive

") For converters < 500 kW / 700 hp, the line reactor (order code L23) is 3) The options L57, L59 and L60 always require electrical separation from
included in the converter scope of delivery. For converters > 500 kW / the line supply, this means for converters in a single circuit, for converter
700 hp, option L23 must be ordered separately when the converter is to currents < 800 A, option L13 and for converter currents > 800 A, option
be operated on line supplies with high short-circuit power (Rgc > 20) or L26. For converters with power units connected in parallel, electrical
when a line filter is used (option L0OO). separation from the line supply is included as standard.

2) Combination L13/L.26 only possible for currents < 800 A. As of 800 A, 4) A combination of options G61 and K87 as a special version is available on
circuit breakers are used that also include the function of options L13 and request.

L26.
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Mechanical options / electrical options

E21 E31 E51 E61 E71 L00O LO1 LO7 LO8 L10 L15 MO6 MO7 M13 M21 M23 M43 M54 M66 M70 M78
E21 v v v v v v v v v v v v v _ 1) v v 1) v v
E31 v v v v v v v v v v v v v _ 1 v v 1 v v
E51 v v v v v v v v v v v v v - 1) v v 1) v v
E61 v v v v v v v v v v v v v _ 1) v v 1 v v
E71 v v v v v v v v v v v v v _ 1 v v 1 v v
LOO 7 7 7 v v v v v v v 7 7 v v v v v v 2) v
LO1 v v v v v v v v v v v v v v v v v _ v v
LO7 v v v v v v v _ _ - v v v v v v v v v -
LO8 v v v v v v v _ _ _ v v v v v v v v v _
L10 v v v v v v v - - - v v v v v v v v v -
L15 v v v v v v v - - _ v v v v v v v v v -
M06 v v v v v v v v v v v _ v v v v v v v v
Mo07 v v v v v v v v v v v - v v v v v v v v
M13 v v v v v v v v v v v v v _ v v v v 3 v
M21 = = = = = v v v v v v 7 7 _ _ _ _ _ v _
M23 1) 1) 1) 1) 1) v 7 7 v v v v v v _ _ _ 1) v v
M43 v v v v v v v v v v v v v v _ _ _ v v v
M54 v v v v v v v v v v v v v v B B B v v v
M66 1) 1) 1) 1) 1) v - v v v v v v v - 1 v v v v
M70 v v v v v 2) v v v v v v v 3) v v v v v 3)
M78 v v v v v v v - - - - v v v B v v v v 3
: : Rating plate data
v Options can be combined
- Options are mutually exclusive T58 T60 T80 T85 To1
T58 - - - -

) Option M66 includes option M23.

Options E21, E31, E51, E61, E71 include option M66. T60 - - - -
2) Option LOO includes option M70. T80 = = = =
3) If the line connection (option M13) and the motor connection (option M78) T85 - - - -

are from above, the EMC shield bus (option M70) is not required in the

lower cabinet area. To1 - - - -
Ordering examples
Example 1 Example 2
Task: Task:

A converter cabinet unit is required to control the fan speed for
a 380 kW fan drive connected to an existing 400 V MCC
outgoing feeder. The rated speed of the fan is 975 rpm. Due to
the prevailing ambient conditions, the converter must be
mounted on a 100 mm cabinet base and have IP54 degree of
protection. The installation altitude is < 1000 m above sea level,
the ambient temperature is 45 °C.

Solution:

Because an MCC outgoing feeder already exists, line
connection components, such as main switch, line contactor
and line fuses, can be omitted and the space-saving version C
can be selected. If we take into account the derating factors for
the IP54 degree of protection and the increased ambient
temperature, a 450 kW, 400 V converter cabinet unit with options
MO06 (cabinet base 100 mm) and

M54 (IP54 degree of protection) must be selected for this
constellation.

The ordering data is as follows:
6SL3710-1GE38-4CA3-Z
+MO06 +M54

A 280 kW pump to control pressure compensation is to be
supplied via a converter for a completely new district heating
pumping station. A 690 V supply is available. The installation
altitude is 350 m above sea level and the ambient temperature
is 40 °C. The rated speed of the pump is 740 rpm. The pump unit
and motor are located in an unmanned substation, so the
winding temperature of the motor must be monitored by Pt100
resistance thermometers and evaluated by the converter. The
color of the converter cabinet units is to be RAL 3002.

Solution:

A converter cabinet unit with 315 kW, 690 V in the version A with
the following options should be selected:

L26 (main switch including fuses),

L13 (line contactor),

L86 (Pt100 evaluation unit) and

Y09 (special cabinet paint finish).

The ordering data is as follows:
6SL3710-1GH33-3AA3-Z
+L26 +L13 +L86 +Y09
cabinet color RAL 3002
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Description of options

Further descriptions of the options are provided in the
SINAMICS Low Voltage Engineering Manual.

BO00, B02, B03
Options compliant with NAMUR requirements

Exclusion list with other options:

The following restrictions and exclusions applicable to the
NAMUR terminal block B00 with regard to other available
options must be taken into account.

Remark on the Reason

option

L57, L59, L60 An EMERGENCY OFF Category 0 is already provided in
the NAMUR version.

The forced line supply disconnection is connected at
terminal -A1-X2: 17, 18.

L83, L84 A thermistor evaluation unit (trip) is already included as
standard with option B0O.

L19 Alternatively, option BO3 can be selected. This means that
a reduced scope is available for external auxiliaries.

L87 The insulation monitor monitors the complete electrically
coupled network. This combination is available on
request. An insulation monitor can also be provided on
site.

G60 A TM31 Terminal Module is already included as standard

with option B0O0.

With options such as L50, L55, L86, the connection is made as
described in the standard. There is no wiring to the NAMUR
terminal block.

Notice:

In addition to option BOO for supply disconnection, option L13
for currents < 800 A or option L26 for currents > 800 A must be
ordered. For converters with power units connected in parallel,
electrical separation from the line supply is included as
standard.

B00O
NAMUR terminal block

The terminal block has been designed and implemented in
accordance with the requirements and guidelines of the
Standards Working Group for Instrumentation and Control in the
Chemical Industry (NAMUR Recommendation NE37), i.e.
certain functions of the device are assigned to specified
terminals. The inputs and outputs connected to the terminals
fulfill PELV requirements ("protective extra-low voltage with
protective separation").

The terminal block and associated functions have been reduced
to the necessary minimum. Unlike the NAMUR recommendation,
optional terminals are not available.

Terminal Meaning Default Remark
-A1-X2:
10 DI ON (dynamic) / The effective mode
ON/OFF (static) can be encoded using
a wire jumper at
terminal -A1-400:9; 10.
11 DI OFF (dynamic)
12 DI Faster
13 DI Slower
14 DI RESET
15 DI Interlock
16 DI Counter-clockwise "0" signal for CW
rotating field
"1" signal for CCW
rotating field
17,18 Supply disconnection EMERGENCY OFF
circuit
30, 31 Ready Relay output
(NO contact)
32,33 Motor is turning Relay output
(NO contact)
34 DO (NO) Fault Relay output
(changeover contact)
35 DO (COM)
36 DO (NC)
50, 51 Al Speed setpoint
0/4-20 mA
60, 61 AO Motor frequency
0/4-20 mA
62, 63 AO Motor current Motor current is
0/4-20 mA default setting; can

be reparameterized
for other variables

The 24 V supply is provided on the plant side via terminals
-A1-X2:1-3 (fused in the converter with 1 A). It must be ensured
that the PELV safety requirements are fulfilled (protective
extra-low voltage with protective separation).

Terminal Meaning

-A1-X2:

1 M Reference conductor

2 p24 24V DC supply

3 P24 24V DC outgoing feeder

For temperature monitoring of explosion-proof motors, option
B00 includes a PTC thermistor evaluation unit. Exceeding the
limit value causes a shutdown. The associated PTC sensor is
connected to terminal -A1-X3:90, 91.

Terminal Meaning
-A1-X3:
90, 91 Al Connection of PTC sensor

In parallel to operation via the NAMUR terminal block, there is
also the option to operate the converter via the communication
interface provided as standard on the CU320-2 Control Unit. The
PROFIdrive profile "Process engineering" employed in the
chemical industry can be selected by macros.
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B02
Protective separation for 24 V supply (PELV)

If no protective separation for 24 V supply (PELV) is available at
the customer site, this option is used to provide a second power
supply to guarantee compliance with the PELV voltage.
(Terminal assignments as for option B00, 24 V supply at
terminals -A1-X1:1, 2, 3 is not required)

Note:
Option B0O2 is only possible in conjunction with option B0OO.

B03
Outgoing feeder for external auxiliaries (uncontrolled)

If a motor fan is to be supplied with power from the plant, option
B03 provides an uncontrolled external outgoing feeder with a
10 A fuse. As soon as the supply voltage is present at the
converter input, a voltage is also present at these terminals. This
corresponds to the converter input voltage (U = Ujjpe). You must
take this into account when configuring an external fan.

Terminal
-A1-X1:

1,2,3,PE Outgoing feeder for external auxiliary equipment
Note:
Option BO3 is only possible in conjunction with option B0OO.

B43, B44, B45
Production flowcharts

Meaning

Production flowcharts are provided with options B43, B44 and
B45. After the order has been clarified, these are emailed as a
dual language (English/German) PDF file.

Order Description

code

B43 Documentation, production flowchart: Created once

B44 Documentation, production flowchart: Updated every two
weeks

B45 Documentation, production flowchart: Updated every month

B55

Generation of a preliminary and a final packing list
(shipping)

This option provides the electronically editable packing list
(possibly predefined from the factory) with the following
information in Excel format:

e Number of individual packages

e Type of package (pallet, crate, etc.)

e Weight (unpacked and packed)

e Dimensions (unpacked and packed)

e Delivery location

e |Label for package item (when option B56 is ordered)
e Description of what is in the package

A first packing list is generated after complete technical

clarification with preliminary data. When shipped, a final packing
list is provided with the actual data.

B56
Packed items labeled with a customized label

With this option, customized labels are attached to the
unpacked and packed packaged units. Internal customers must
provide two labels at least 2 weeks before the shipping date
(printout to the factory logistics department, specifying the
article number).

B57
Photographic documentation of the ordered units

This option provides digital photographic documentation with
the following content:

¢ 1 photo diagonally from the front

¢ 1 photo diagonally from the rear (opposite)

¢ 1 photo with the packed item on which the label is legible
The listed photos of the packed items are taken in both an

unpacked and a packed state in each position (a total of
6 photos per packed item).

D00, D56, D72, D76, D77, D78, D84
Additional documentation

The documentation is also available in a single language, to
enable other language combinations to be ordered, for example.

If a further language is required in addition to the standard
documentation in English/German, the option D74
(documentation in English/German) must also be ordered in
addition to that language.

Order Description

code

D00 German

D56 Russian

D72 Italian

D76 English

D77 French

D78 Spanish

D84 Chinese
Do1

Customer documentation (circuit diagram, layout diagram,
dimensional drawing, spare parts list) in EPLAN format

If option DO1 is ordered, the last version of the cabinet circuit
diagram, layout diagram, dimensional drawing and spare parts
list is delivered digitally in EPLAN format.

D02
Customer documentation (circuit diagram, terminal
diagram, layout diagram) in DXF format

This option can be used to order documents such as circuit
diagrams, terminal diagrams, layout diagrams, and dimension
drawings in DXF format, in order to process them further in CAD
systems, for example.

D14
Preliminary version of customer documentation in PDF
format

If documents such as circuit diagrams, terminal diagrams,
layout diagrams and dimension drawings are required in
advance for the purpose of system engineering (integration of
drive into higher-level systems, interface definition, installation,
building planning, etc.), it is possible to order a draft copy of the
documentation when ordering the Cabinet Modules. These
documents are then supplied electronically a few working days
following receipt of the order. If the order includes options that
fall outside the scope of standard supply, these will not be
covered by the documentation due to the obvious time
constraints.

The client is sent the documentation relating to the order by
email. The recipient's email address must be specified with the
order for this purpose. In the email, the recipient will receive a
link (internet address) for downloading order-specific
documentation.

With the option D02, the documents are also transmitted in DXF
format.
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D58, D60, D80, D91, D94
Documentation language

Order Language

code

D58 English/French

D60 English/Spanish

D80 English/Italian

D91 English/Chinese

D94 English/Russian
Note:

If a documentation option is not selected, the relevant documen-
tation is supplied as standard in English/German.

E21to E71
Individual certification of the converter

The individual certification of the converter by the relevant
certification body contains the expansions described in option
M66.

Order Description

code

E21 Individual certificate from Lloyds Register (LR)

E31 Individual certificate from Bureau Veritas (BV)

E51 Individual certificate from Det Norske Veritas (DNV)

E61 Individual certificate from American Bureau of Shipping (ABS)

E71 Individual certificate from Chinese Classification Society (CCS)
Note:

It is not possible to combine several individual certificates.

FO03, F71, F75, F77, F97
Converter acceptance tests with the customer present

F72, F74, F76
Converter acceptance tests without the customer present

Option Description

FO3 Visual acceptance
The tests are carried out with the converter de-energized.

The following is included in the scope of the acceptance tests:
e Check of degree of protection

e Check of equipment (components)

e Check of equipment identifiers

e Check of clearance and creepage distances

e Check of cables

e Check of customer documentation

e Submission of the acceptance report

F71, F72 Function test without connected motor

After the visual acceptance with the converter switched off, the
converter is connected to rated voltage. No current at the
converter output end.

The following is included in the scope of the acceptance tests:
¢ \/isual acceptance as described for option FO3

e Check of power supply

e Check of protective and monitoring devices (simulation)

¢ Check of fans

® Pre-charging test

e Function test without connected motor

e Submission of the acceptance report

Option
F74, F75

Description

Function test with test bay motor under no-load conditions

After the visual acceptance with the converter switched off, the
converter is connected to rated voltage. A small current flows
at the converter output end in order to operate the test bay
motor under no-load conditions.

The following is included in the scope of the acceptance tests:
e Visual acceptance as described for option FO3

e Check of power supply

e Check of protective and monitoring devices (simulation)

e Check of fans

e Function test with test bay motor under no-load conditions

e Submission of the acceptance report

F76, F77 Acceptance of the converter insulation test

The following is included in the scope of the acceptance tests:
¢ High-voltage test

e Measurement of the insulation resistance

e Submission of the acceptance report

Fo7 Customer-specific system acceptance tests (on request)

If acceptance tests are desired which are not covered by the
options F03, F71/F72, F74/F75 or F76/F77, customer-specific
acceptance tests / supplementary tests can be ordered using
order code F97 on request and following technical clarification.

G33
CBE20 Communication Board

The CBE20 Communication Board is required when:

¢ A SINAMICS G130 or SINAMICS G150 converter, equipped
with a CU320-2 DP (PROFIBUS) Control Unit, is to be
connected to a PROFINET |0, Ethernet IP or Modbus TCP
network

¢ SINAMICS Link is to be used to directly exchange data
between several CU320-2 DP (PROFIBUS) or CU320-2 PN
(PROFINET) Control Units without using a higher-level control
system.

With the CBE20 Communication Board, a SINAMICS G130 or a
SINAMICS G150 is a PROFINET IO device in the sense of
PROFINET and offers the following functions:

e PROFINET IO device
e 100 Mbit/s full duplex
e Supports real-time classes of PROFINET |O:
- RT (Real-Time)
- IRT (Isochronous Real-Time), minimum send cycle 500 us
e Connects to controllers as a PROFINET IO device according
to the PROFIdrive profile
e 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.

The CBE20 Communication Board is inserted into the option slot
of the CU320-2 Control Unit.

For a description of the CBE20 Communication Board, see
SINAMICS G130 converter built-in units, Supplementary system
components.
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G51
TM150 temperature sensor evaluation unit

The TM150 Terminal Module is a DRIVE-CLIQ component that is
used to acquire and evaluate data from several temperature
sensors. The temperature is measured in a temperature range
from -99 °C to +250 °C for the following temperature sensors:

e Pt100 (with monitoring for wire breakage and short-circuit)
e Pt1000 (with monitoring for wire breakage and short-circuit)
e KTY84 (with monitoring for wire breakage and short-circuit)
e PTC (with monitoring for short-circuit)

e Bimetallic NC contact (without monitoring)

For the temperature sensor inputs, for each terminal block the
evaluation can be parameterized for 1 x 2-wire, 2 x 2-wire,

3-wire or 4-wire. There is no galvanic isolation in the TM150
Terminal Module.

A maximum of 12 temperature sensors can be connected to the
TM150 Terminal Module.

For a description of the TM150 Terminal Module, see
SINAMICS G130 converter built-in units, Supplementary system
components.

G60
TM31 Terminal Module

The TM31 Terminal Module is used to extend the customer
terminals on the CU320-2 Control Unit.

The following additional interfaces are available:

e 8 digital inputs

e 4 bidirectional digital inputs/outputs

* 2 relay outputs with changeover contact

® 2 analog inputs

® 2 analog outputs

e 1 temperature sensor input (KTY84-130/Pt1000/PTC)

e 2 DRIVE-CLIQ sockets

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

e 1 PE/protective conductor connection

To simplify configuration and commissioning of the drive, the
optional TM31 Terminal Module can already be preset to a
variety of factory settings, which can then be selected during
commissioning.

For further information, please refer to the SINAMICS Low
Voltage Engineering Manual.

For a description of the TM31 Terminal Module, see
SINAMICS G130 converter built-in units, Supplementary system
components.

Gé61
Additional TM31 Terminal Module

With option G61, the number of digital inputs/outputs, as well as
the number of analog inputs/outputs in the drive system can be
expanded using a second TM31 Terminal Module (in addition to
the TM31 Terminal Module that can be selected using option
G60).

Note:
Option G61 requires option G60.

For a description of the TM31 Terminal Module, see
SINAMICS G130 converter built-in units, Supplementary system
components.

G62
TB30 Terminal Board

The TB30 Terminal Board is inserted into the option slot of the
Control Unit and offers the possibility of expanding the CU320-2
Control Unit by four digital inputs/outputs each as well as two
analog inputs/outputs each.

Note:

Option G62 cannot be combined with option G33
(Communication Board CBE20).

For a description of the TB30 Terminal Board, see
SINAMICS G130 converter built-in units, Supplementary system
components.

Ko1
Safety license for one axis

The Safety Integrated Basic Functions do not require a license.
However, the Safety Integrated Extended Functions require a
license for each axis equipped with safety functions. It is
irrelevant which safety functions are used and how many.
Option K01 contains the license for one axis.

Subsequent licensing is possible in the internet via the
WEB License Manager by generating a license key:
www.siemens.com/automation/license

K50
SMC30 Sensor Module Cabinet-Mounted

The SMC30 Sensor Module Cabinet-Mounted can be used to
evaluate the encoders of motors without a DRIVE-CLIQ
interface. External encoders can also be connected via the
SMC30.

The following encoder signals can be evaluated:

¢ Incremental encoders TTL/HTL with and without wire break
detection (wire break detection is only available with bipolar
signals)

¢ SSl encoders with TTL/HTL incremental signals
e SSl| encoders without incremental signals

The motor temperature can also be measured using KTY84-130,
Pt1000 or PTC thermistors.

For a description of the SMC30 Sensor Module Cabinet-
Mounted, see SINAMICS G130 converter built-in units,
Supplementary system components.

K51
VSM10 Voltage Sensing Module Cabinet-Mounted

The VSM10 Voltage Sensing Module is used to measure the
voltage characteristic on the motor side, so that the following
function can be implemented:

e Operation of a permanent-magnet synchronous motor without
encoder with the requirement to be able to connect to a motor
that is already running (flying restart function).

¢ Quick flying restart of large induction motors: The time for the
demagnetization of the motor is eliminated through the
measurement of the voltage.

For a description of the VSM10 Voltage Sensing Module
Cabinet-Mounted, see SINAMICS G130 converter built-in units,
Supplementary system components.

K52
Second SMC30 Sensor Module Cabinet-Mounted

With option K50, the converter cabinet contains an SMC30
Sensor Module Cabinet-Mounted. An additional SMC30 Sensor
Module enables reliable actual-value acquisition when using
Safety Integrated Extended Functions (requires a license:
Option KO01).
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K74 K88
Provision of a cabinet-internal 230 V AC auxiliary power SBA Safe Brake Adapter, 230 V AC
supply

If there is no 230 V AC power supply in the plant, option K74 can
be used to 