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SINAMICS Inverters
for Single-Axis Drives

Built-In Units

Catalog D 31.1 - 2018 - PDF Update 06/2018

Dear Customer,

We are happy to present you with the new PDF version of Catalog D 31.1 - 2018 — PDF Update 06/2018.
Catalog D 31.1 - 2018 is still available in printed format and provides a comprehensive overview of the
SINAMICS inverters for single-axis drives — built-in units — consisting of the SINAMICS V20,

SINAMICS G120C, SINAMICS G120 and SINAMICS S110 product families.

The catalog has been revised and expanded. We would like to draw your attention to the following product innovations:

1 SINAMICS V20, frame size FSAC including system components

1 SINAMICS G120 PM240-2 Power Modules, frame size FSG including system components such as new dv/dt filters plus VPL
1 SINAMICS G120 Smart Access for wireless commissioning, operation and diagnostics via mobile device

7 SINAMICS G firmware V4.7 SP10

The products listed in this Catalog are also included in the Industry Mall.
Please contact your local Siemens office for additional information.

Up-to-date information about SINAMICS is available online at
www.siemens.com/sinamics

You can access our Interactive Catalog and our Industry Mall on the Internet at:
www.siemens.com/industrymall

Your personal contact will be glad to receive your suggestions and recommendations for improvement. You can find your
representative in our personal contacts database at
www.siemens.com/automation-contact

We hope that you will often enjoy using Catalog D 31.1 as a selection and ordering reference document and wish you every success
with our products and solutions.

With kind regards,

MLT

ernd Heuchemer
Vice President
Marketing
Siemens AG, Digital Factory Division, Motion Control

siemens.com/drives
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SINAMICS Inverters for Single-Axis Drives

Built-In Units

Motion Control Drives

Catalog D 31.1 - 2018 - PDF Update 06/2018

Supersedes:
Catalog D 31.1 - 2018 — PDF edition

Refer to the Industry Mall for current updates
of this catalog:
www.siemens.com/industrymall

The products contained in this catalog can also be found
in the Interactive Catalog CA 01.
Article No.: E86060-D4001-A510-D8-7500

Please contact your local Siemens branch.

NEW |

Click on an Article No. in the catalog PDF to call it up in the
Industry Mall and to obtain all the information.

Article No.

(65L3070-0AA00-0AGO
65L3072-0AA00-0AGO @

Or directly on the Internet, e.g.
www.siemens.com/product?65L3070-0AA00-0AGO

—— The products and systems described in

this catalog are distributed under application

e aeene® - Of a certified quality management system
in accordance with DIN EN ISO 9001.
The certificate is recognized by all IQNet
countries.

Lt
*
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Digital Enterprise

The building blocks that ensure
everything works together
perfectly in the digital enterprise

Digitalization is already changing all areas of life and existing
business models. It is placing greater pressure on industry
while at the same time creating new business opportunities.
Today, thanks to scalable solutions from Siemens, companies
can already become a digital enterprise and ensure their

competitiveness.

Industry faces tremendous challenges

Reduce
time-to-market

Today manufacturers
have to bring products to
market at an ever-increas-
ing pace despite the
growing complexity of
these products. In the
past, a major manufac-
turer would push aside a
small one, but now it is a
fast manufacturer that
overtakes a slow one.

\
-

flexibility

Consumers want cus-
tomized products, but at
a price they would pay
for a mass-produced
item. That only works

if production is more
flexible than ever
before.

\

Improve
quality

To ensure a high level of
quality while meeting
legal requirements,
companies have to
establish closed quality
loops and enable the
traceability of products.

—]

Boost
efficiency

Today the product itself
needs to be sustainable
and environmentally
friendly, while energy
efficiency in production
has become a competi-
tive advantage.

Increase
security

Increasing networking
escalates the threat to
production facilities
of cyberattacks. Today
more than ever, com-
panies need suitable
security measures.

n Siemens D 31.1 - 2018



The digital enterprise has already
become a reality

To fully benefit from all the advantages of
digitalization, companies first have to
achieve complete consistency of their data.
Fully digitally integrated business processes,
including those of suppliers, can help to
create a digital representation of the entire
value chain. This requires

 the integration of industrial software
and automation,

e expansion of the communication net-
works,

e security in automation,

¢ and the use of business-specific
industrial services.

© Siemens AG 2018

MindSphere

The cloud-based open IoT operating
system from Siemens

With MindSphere, Siemens offers a cost-
effective and scalable cloud platform as a
service (PaaS) for the development of appli-
cations. The platform, designed as an open
operating system for the Internet of Things,
makes it possible to improve the efficiency
of plants by collecting and analyzing large
volumes of production data.

Totally Integrated Automation (TIA)
Where digitalization becomes reality
Totally Integrated Automation (TIA) ensures
the seamless transition from the virtual to
the real world. It already encompasses all
the necessary conditions for transforming
the benefits of digitalization into true added
value. The data that will form the digital
twin for actual production is generated from
a common base.

Digital Plant

Learn more about the
digital enterprise for the
process industry
www.siemens.com/
digitalplant

Digital Enterprise Suite
Learn more about the
digital enterprise for the
discrete industry
www.siemens.com/
digital-enterprise-suite

Siemens D 31.1 - 2018 n
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Integrated Drive Systems

Faster on the market and in the black with Integrated Drive Systems

Integrated Drive Systems are Siemens’ trendsetting answer to the high
degree of complexity that characterizes drive and automation technology
today. The world’s only true one-stop solution for entire drive systems is
characterized in particular by its threefold integration: Horizontal, vertical,
and lifecycle integration ensure that every drive system component fits
seamlessly into the whole system, into any automation environment, and
even into the entire lifecycle of a plant.

The outcome is an optimal workflow — from engineering all the way to
service that entails more productivity, increased efficiency, and better
availability. That's how Integrated Drive Systems reduce time to market
and time to profit.

Horizontal integration

Integrated drive portfolio: The core elements of a fully integrated drive
portfolio are frequency converters, motors, couplings, and gear units.

At Siemens, they're all available from a single source. Perfectly integrated,
perfectly interacting. For all power and performance classes. As standard
solutions or fully customized. No other player in the market can offer a
comparable portfolio. Moreover, all Siemens drive components are
perfectly matched, so they are optimally interacting.

You can boost the availability
of your application or plant
toup to

£.99%

*e.g., conveyor application

Vertical integration

Thanks to vertical integration, the complete drive train is
seamlessly integrated in the entire automation environment —
an important prerequisite for production with maximum
value added. Integrated Drive Systems are part of Totally
Integrated Automation (TIA), which means that they

are perfectly embedded into the system architecture
of the entire industrial production process. This
enables optimal processes through maximum
communication and control.

With TIA Portal you can
cut your engineering time
by up to

#30%

Lifecycle integration

Lifecycle integration adds the factor of time: Software and service
are available for the entire lifecycle of an Integrated Drive System.
That way, important optimization potential for maximum
productivity, increased efficiency, and highest availability

can be leveraged throughout the system’s lifecycle —

from planning, design, and engineering to operation,
maintenance, and all the way even to
modernization.

With Integrated Drive Systems, assets
become important success factors. They
ensure shorter time to market, maximum
productivity and efficiency in operation,
and shorter time to profit.

A With Integrated Drive

Systems you can reduce
your maintenance costs

15%

\ 'l
www.siemens.com/ids

n Siemens D 31.1 - 2018
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System overview

1/2 The SINAMICS drives family

Drive selection

- SIMOTICS motors

SIMOGEAR geared motors

1/8 SIMOTICS motors
for motion control applications

/4l SIMOTICS low-voltage motors
for line and converter operation

111 Motion Control Encoder
measuring systems

1/f71 MOTION-CONNECT
connection systems

Further information about SINAMICS,
SIMOTICS and SIMOGEAR can be found
on the Internet at
WwWw.siemens.com/sinamics
WWW.siemens.com/simotics
www.siemens.com/simogear
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System overview

The SINAMICS drives family

. Overview

Integration in automation

Management level Office environment: SIMATIC IT / COMOS...

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

SIMATIC / SIMOTION / SINUMERIK

Control level ﬁ [ == e Automation systems / HMI:
i
dhg
a
)

[ Ry

Fieldbus
HI]I]IJI]I]I]I]IJI]I] l:’
R
1]
SINAMICS V SINAMICS V
SINAMICS V SINAMICS G SINAMICS G II II == EREENT
SINAMICS G SINAMICS S SINAMICS S SINAMICS S 'ETEE"E
o, ﬁ
NO N
pumping ?.
ventilating i >% , L:I 3
compressing moving * processing machining * o
Totally Integrated Automation and communication Applications
SINAMICS is an integral component of the Siemens "Totally SINAMICS is the comprehensive family of drives 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
¢ Demanding single drives in centrifuges, presses, extruders,

Depending on the application, the appropriate variable elevators, as well as conveyor and transport systems
frequency drives can be selected and incorporated in the e Drive line-ups in textile, plastic film, and paper machines as
automation concept. With this in mind, the drives are clearly h ) P ’

e ; o C . well as in rolling mill plants
subdivided into their different applications. A wide range of ) ) ) )
communication options (depending on the drive 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:

PROFINET
PROFIBUS
EtherNet/IP
Modbus TCP
Modbus RTU
AS-Interface
BACnet MS/TP

1/2 Siemens D 31.1 - 2018
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System overview

The SINAMICS drives family

. Overview (continued)

SINAMICS as part of the Siemens modular automation system

SIMOTION

SINUMERIK

SIMATIC

SIMOGEAR

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
drive 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.

SIMOTICS

G_DO011_XX_00515a

Energy efficiency

Energy management process

Efficient energy management consultancy identifies the energy
flows, determines the potential for making savings and imple-
ments 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.

Siemens D 31.1 - 2018 1/3
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System overview

The SINAMICS drives family

. Overview (continued)
Up to 70 % potential for savings using variable-speed operation

Regenerative feedback of braking energy

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 consump-
tion at partial load operation is always immediately adjusted to
the demand at that time. So energy is no longer wasted, per-
mitting 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.

Variants

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 drives with
regenerative feedback capability and these devices do not
therefore need a braking resistor. This permits up to 60 % of the
energy requirement to be saved, e.g. 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.

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

Engineering integration stretches beyond the SINAMICS drive
family to higher-level automation systems, and to a broad
spectrum of energy-efficient motors with a wide range of per-
formance classes, which, compared to previous motors, are
able to demonstrate up to 10 % greater efficiency.

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

} Performance

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.

SINAMICS G

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

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_D011_EN_00449b
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System overview

The SINAMICS drives family

. Overview (continued)

Platform concept IDS - Integration at its very best
All SINAMICS variants are based on a platform concept. Joint The Siemens Integrated Drive Systems (IDS) solution offers per-
hardware and software components, as well as standardized fectly matched drive components with which you can meet your

tools for dimensioning, configuration, and commissioning tasks requirements. The drive components reveal their true strengths
ensure high-level integration across all components. SINAMICS as an Integrated Drive System over the full range from engineer-

handles a wide variety of drive tasks with no system gaps. The ing and commissioning through to operation: Integrated system
different SINAMICS variants can be easily combined with each configuration is performed using the Drive Technology Configu-
other. rator: Just select a motor and an inverter and design them with
. . the SIZER for Siemens Drives engineering tool. The STARTER
Quality management according to EN ISO 9001 and SINAMICS Startdrive commissioning tools integrate the mo-

SINAMICS conforms to the most exacting quality requirements.  tor data and at the same time simplify efficient commissioning.
Comprehensive quality assurance measures in all development  Integrated Drive Systems are incorporated in the TIA Portal - this
and production processes ensure a consistently high level of simplifies engineering, commissioning and diagnostics.

quality.

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

Low voltage DC Medium
voltage voltage

e e e A w
s IlHes M0 ¢ v il B = I

0.12 kW to 0.05kWto  0.37 kW to 0.37 kW to 75 kW to 2.2 kW to 0.55 kW to 0.05 kW to 0.55 kW to 75 kW to 6 kW to 0.15 MW to
30 kW 7 kW 630 kW 7.5 kW 2700 kW 6600 kW 132 kW 0.75 kW 5700 kW 1200 kW 30 MW 85 MW

Engineering tools (e.g. Drive Technology Configurator, SIZER for Siemens Drives, STARTER and SINAMICS Startdrive)

G_D011_EN_00450k
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System overview

Drive selection

© Siemens AG

2018

. Overview

SINAMICS selection guide — typical applications

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

Continuous motion

Non-continuous motion

Basic

Medium

High

Basic

Medium

High

Pumping, Centrifugal pumps Centrifugal pumps Eccentric screw Hydraulic pumps Hydraulic pumps Descaling pumps
ventilating, | Radial / axial fans Radial / axial fans pumps Metering pumps Metering pumps Hydraulic pumps
com- Compressors Compressors
pressing V20 G120P S120 G120 s110 S120
G120C G130/G150
G120P G180 "
Conveyor belts Conveyor belts Elevators Acceleration Acceleration Storage and retrieval
Roller conveyors Roller conveyors Container cranes conveyors conveyors machines
Chain conveyors Chain conveyors Mining hoists Storage and retrieval ~ Storage and retrieval  Robotics
Lifting/ Excavators for machines machines Pick & place
lowering devices open-cast mining Cross cutters Rotary indexing tables
Elevators Test bays Reel changers Cross cutters
Escalators/ Roll feeds
moving walkways Engagers/
Indoor cranes disengagers
Marine drives
Cable railways
V20 G120 S120 Vo0 S110 S120
G110D G120D S150 G120 S210 S210
G110M G130/G150 DCM G120D DCM DCM
G120C G180 "
ET 200pro FC-2 2)
Processing | Mills Mills Extruders Tubular bagging Tubular bagging Servo presses
Mixers Mixers Winders/unwinders machines machines Rolling mill drives
Kneaders Kneaders Lead/follower drives | Single-axis motion Single-axis motion Multi-axis motion
@ Crushers Crushers Calenders control control control
Agitators Agitators Main press drives such as such as such as
@ Centrifuges Centrifuges Printing machines e Position profiles e Position profiles ® Multi-axis positioning
Extruders o Path profiles o Path profiles e Cams
Rotary furnaces e |nterpolations
V20 G120 S120 Voo S110 S120
G120C G130/G150 S150 G120 S210 S210
G180 " 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
N * Milling ® Sawing * Milling e Milling ® Sawing e Milling
N e Drilling e Drilling e Drilling e Drilling
e Gear cutting e | asering
[ ] e Grinding e Gear cutting
e Grinding
¢ Nibbling and
punching
S110 S110 S120 S110 S110 S120
S120 S120

Using the SINAMICS selection guide

e The application type is selected from the vertical column
- Pumping, ventilating, compressing

The varying range of demands on modern variable frequency
drives requires a large number of different types. Selecting
the optimum drive has become a significantly more complex
process. The application matrix shown simplifies this selection

process considerably, by suggesting the ideal SINAMICS drive

for examples of typical applications and requirements.

- Moving
- Processing
- Machining

- Basic
- Medium
- High

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

. More information

Further information about SINAMICS is available on the Internet at

www.siemen

s.com/sinamics

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

) Industry-spe

cific inverters.

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 31.1 - 2018
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System overview

SIMOTICS motors

. Overview

SIMOTICS

Low-voltage motors for line and converter operation

Explosion-proof
SIMOTICS XP

Severe Duty
SIMOTICS SD

General Purpose
SIMOTICS GP

Definite Purpose
SIMOTICS DP

Non standard
SIMOTICS TN

Flexible Duty
SIMOTICS FD

High Torque
SIMOTICS HT

" E E £ E

Direct current SIMOTICS DC

g

High-voltage motors
High Voltage SIMOTICS HV

Motors for motion control

SIMOTICS S servomotors SIMOTICS M main motors

Servomotors Servo geared motors

o« BPFF  £F

SIMOTICS stands for
150 years of experience in building electric motors
The most comprehensive range of motors worldwide

Optimum solutions in all industries, regions and power/
performance classes

Innovative motor technologies of the highest quality and
reliability

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

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

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

A clearly structured portfolio

The entire SIMOTICS product portfolio is transparently orga-
nized 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 ap-
plications, 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

SIMOTICS L linear motors SIMOTICS T torque motors

G_DO011_EN_00491

An outstanding performance for any job

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 capa-
bilities 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 regard-
ing 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 continu-
ously 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 drives
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.

SIMOGEAR geared motors

. Overview

SIMOGEAR
| SIMOGEARgearedmotors _____________|

SIMOGEAR geared motors

G_DO011_EN_00514

The SIMOGEAR range of geared motors covers all common
types such as helical, parallel shaft, bevel and worm geared
motors and covers a power range from 0.09 kW to 55 kW and
gearbox torques up to 19500 Nm. SIMOGEAR geared motors
are fully compatible with many other manufacturers thanks to
their market-standard connection dimensions.

www.siemens.com/simogear
Siemens D 31.1 - 2018
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SIMOTICS motors for motion ¢ | applications

. Overview

Overview of motors for motion control applications

0.05 ... 45.5 kW 0.5... 7 kW 2.8 ... 1340 kW 1.7 ... 81.9 kW 1.7 ... 380 kW
0.08 ... 250 Nm 14 ... 8100 Nm 13 ... 12435 Nm 150 ... 10375 Nm 10 ... 7000 Nm
up to 10000 rpm up to 1300 rpm up to 40000 rpm up to 836 rpm up to 1200 rpm

G_DO011_EN_00492a
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SIMOTICS motors for motion control applications

. Overview (continued)

Whether it is a servomotor, a main motor, a torque motor or a
linear motor — no other manufacturer anywhere in the world offers
such an extensive portfolio of motors for motion control applica-
tions. Perfectly coordinated for operation with SINAMICS drives,
all products in the portfolio impress with their compact dimen-
sions, precision and dynamic response.

SIMOTICS S servomotors
Highly dynamic and extremely compact

Whether they are used for positioning in pick and place applica-
tions, as cyclic drives in packaging machines or for path control
in handling systems and machine tools: Our permanent-magnet,
highly energy efficient SIMOTICS servomotors are the first
choice for any application which demands highly dynamic and
precise motional sequences. Depending on the application,
they are available with various different built-in encoders — from
the simple resolver to the high-resolution absolute encoder. The
SIMOTICS S product range is rounded off by the SIMOTICS
servo geared motors.

SIMOTICS M main motors
Exact rotation at up to 40000 rpm

For applications where continuous, precise rotation of the axes
is the primary concern. Thus they are ideally suited for the main
drives for presses, as roller drives in printing and paper-making
machines, textiles and plastics-processing machines. They can
also be deployed as winder drives and in machine tool spindles
and hoisting gear. With a power spectrum ranging from 2.8 kW
to 1340 kW (3.75 to 1797 hp), they cover virtually every appli-
cation.

SIMOTICS L linear motors
Improved dynamic response all along the line

The ideal solution for any application which requires linear move-
ments to be performed with maximum dynamic response and
precision. The reason: The effects of elasticity, backlash and
friction as well as natural oscillation in the drive train are largely
eliminated because no mechanical transmission elements such
as ball screw, coupling and belt are needed when linear motors
are used. This simplifies the machine design and reduces wear.

SIMOTICS T torque motors
Outstanding precision for rotary axes

Optimized for high torques at low rated speeds. With their excel-
lent precision, dynamic response and low wear (they have no
mechanical transmission elements), these motors have all the
right credentials for use as built-in motors in rotary indexing ma-
chines, rotary tables or swivel and rotary axes, e.g. on machine
tools. The same also applies to complete torque motors which
are typically used as a roller and winder drive in converting
applications.

Individual solutions for special applications

There is sometimes no other option but to develop an applica-
tion-specific solution. Based on our many years of experience,
we are able to work with our customers to develop and imple-
ment application-specific motor solutions — with a design and
performance that are perfectly tailored to meet individual re-
quirements. These have the additional useful benefit that they
are highly integrated into our inverter and control system
environment.

Optimally coordinated system solutions

SIMOTICS motors are perfectly coordinated with the drive sys-
tems of the SINAMICS family. They provide you with precisely
tailored, state-of-the-art motion control solutions in all perfor-
mance classes created using globally available standard com-
ponents. Electronic rating plates and the ability to integrate the
motors via the DRIVE-CLiQ system interface ensure quick com-
missioning as well as problem-free operation. Thanks to the inte-
gral encoders with redundant encoder tracks and safety func-
tions which are integrated in the drive, modern safety concepts
are easy to implement. As a result, external safety components
are completely unnecessary. All components can be inter-
connected simply and reliably by means of pre-assembled
MOTION-CONNECT signal and power cables.

Powerful tools and competent support

Siemens offers expert advice and efficient tools to help users se-
lect the right motor solution. Experienced specialists are always
ready to lend a hand in designing mechanically integrated motor
solutions.

Focused motor selection and dimensioning:
SIZER for Siemens Drives engineering tool

The SIZER for Siemens Drives engineering tool is designed to
help you configure a complete drive system including options,
accessories and connection systems. SIZER for Siemens Drives
allows you to handle any kind of drive — from single drives to
complex multi-axis drives. Starting from the type of application
in question, the software guides the user step by step through
the motor dimensioning process. The advantage: SIZER for
Siemens Drives not only provides a full list of components with
their order data, but also offers an import function for easy
transfer of the motor data into the CAD CREATOR.
www.siemens.com/sizer

Selection and configuring with the Drive Technology
Configurator

The Drive Technology Configurator (DT Configurator) helps you
select the optimum products for an application — from the motors
to the converters/inverters and the associated options. You can
also generate comprehensive documentation including data
sheets, operating instructions, 2D and 3D dimension drawings,
and certificates. You can order the products directly by trans-
ferring the selected components to the shopping cart of the
Industry Mall.

www.siemens.com/dt-configurator

Integrated: Design planning with the CAD CREATOR

The CAD CREATOR makes the generation of technical data,
dimension drawings and CAD data for the motors a quick and
simple process. It is easy to transfer the data to the plant docu-
mentation and process them further for the mechanical design.
The CAD CREATOR is supplied as standard with the SIZER for
Siemens Drives engineering tool.
www.siemens.com/cadcreator
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SIMOTICS low-voltage motors for line and converter operation

. Overview

Low-voltage motors for mains and converter operation

General Purpose
SIMOTICS GP

Severe Duty
SIMOTICS SD

Explosion Proof
SIMOTICS XP

Definite Purpose
SIMOTICS DP

Transnorm
SIMOTICS TN

Flexible Duty
SIMOTICS FD

High Torque
SIMOTICS HT

IEC: IEC: IEC: 200 ... 3 500 kW 200 ... 1 800 kW 150 ... 2 100 kW
0.09 ... 45 kW 0.09 ... 315 kW 0.09 ... 1000 kW 0.09 ... 481 kW
Reluctance: Reluctance: NEMA: NEMA:
0.55 ... 48 kW 0.55 ... 48 kW 1...300 hp 1...250 hp
NEMA: NEMA:
1...20hp 1...400 hp
IEC: IEC: IEC: IEC: 800 ... 22 500 Nm 610 ... 14600 Nm 6000 ... 42 000 Nm
0.61 ... 293.8 Nm 1.3...2070 Nm 0.61 ... 8090 Nm 25...3142Nm
Reluctance: Reluctance: NEMA: NEMA:
3.5... 191 Nm 3.5... 191 Nm 1.5... 1187 Ib-ft 1.5... 1104 Ib-ft
NEMA: NEMA:
1.5 ... 60 Ib-ft 1.5 ... 1483 Ib-ft
IEC: IEC: IEC: IEC: IEC: IEC: IEC:
750 ... 3000 rpm 750 ... 3000 rpm 750 ... 3000 rpm 750 ... 3000 rpm 750 ... 3 000 rpm 750 ... 3 000 rpm 200 ... 800 rpm
(at 50 Hz) (at 50 Hz) (at 50 Hz) (at 50 Hz) (at 50 Hz) (at 50 Hz) (at 50 Hz)
Reluctance: Reluctance: NEMA: NEMA:
1500/1 800/2 610 rpm  1500/1800/2610 900 ... 3 600 rpm 900 ... 3600 rpm
/3000/3600 rpm (at 60 Hz) (at 60 Hz)
NEMA: NEMA:
900 ... 3600 rpm 900 ... 3600 rpm
(at 60 Hz) (at 60 Hz)
Pumps, fans and Pumps, fans, General industrial Ships, work and Pumps, fans, Pumps, fans, High-torque
compressors with compressors, applications with transport roller compressors, compressors, gearless motors for
especially low mixers, mills, special tables, tunnels, conveyor belts, conveyor belts, paper-making
weight require- extruders and requirements multi-story car mixers, extruders in centrifuges, machines,

ments rollers with special regarding explosion parks, shopping the chem. and extruders, winders, low-speed pumps,
demands in terms protection for use in malls, dockside petrochem. industry, hoisting gear in mills, steel shears,
of ruggedness, Zones 1, 2, 21, and cranes, container paper-making cranes, presses, bow thrusters,
particularly in the 22suchasinthe  ‘crinaic cowellas machines mining. paper machines, winches or main
chemical and process industry motors customized cement, steel rolling mills, marine drives on ships
petrochemical for special industry, and marine applications
industries applications applications including propulsion
including propulsion
IEC: D 81.1 IEC: D 81.1 IEC:D81.1,D83.1 [EC:D81.1 D 81.1, D 84.1 D 81.8 D 86.2
NEMA: D 81.2 NEMA: D 81.2 NEMA: D 81.2 NEMA: D 81.2

SIMOTICS GP and SIMOTICS SD

SIMOTICS GP General Purpose motors with an aluminum hous-
ing are suitable for a wide range of standard drive tasks in indus-
trial environments. SIMOTICS SD Severe Duty motors with a
cast-iron housing are extremely rugged and are therefore the
first choice for applications in harsh environmental conditions.

SIMOTICS GP and SIMOTICS SD are fundamentally optimized
for line operation. In addition, two converter-optimized motor

G_DO011_EN_00516a

e Synchronous reluctance technology (VSD4000 line)

VSD4000 line reluctance motors are designed exclusively for
use on converters and are specially optimized for
SINAMICS G120. Compared to systems with induction
motors, synchronous reluctance technology is characterized
by particularly high efficiency levels, especially in the partial
load range, and by high dynamics. The vector control of the
frequency converter ensures optimal operating character-
istics. More information on the reluctance drive system is

lines are available for variable-speed converter-fed operation. available at
« Induction technology (VSD10 line) www.siemens.com/reluctance-drive-system
The VSD10 line converter motors are designed exclusively for  giyiorics xp

use on converters and are specially optimized for SINAMICS
frequency converters. In terms of economy, efficiency and
reliability, they are perfectly matched to SINAMICS G120
standard converters over the complete life cycle.

Our rugged SIMOTICS XP explosion-proof motors are excep-
tionally durable, even in the harshest conditions, and absolutely
fail-safe — in both line and converter-fed operation.

SIMOTICS XP motors meet all requirements with maximum
safety and maximum efficiency.
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Motion Control Encoder measuring systems

| Overview
Motion Control Encoder measuring systems
Encoder Incremental encoders Absolute encoders
type
& 7 .
=- dus
i
Interface sin/cos RS422 HTL DRIVE-CLIQ SSI EnDat PROFIBUS DP PROFINET 10
1 Vpp (TTL)
Resolution 1000 S/R 500 S/R 100 S/R Single-turn 24-bit  Single-turn 13-bit  Single-turn 13-bit  Single-turn 13-bit  Single-turn 13-bit
1024 SR 1000S/R 500 SIR Mgllti—turn 36-bit (8192 steps) (8192 steps) (8192 steps) (8192 steps)
(27" steps x Multi-turn 25-bit Multi-turn 25-bit Multi-turn 27-bit Multi-turn 27-bit
PROD S IO SH IBLD SR 4096 revolutions) (8192 steps x (8192 steps x (8192 steps x (8192 steps x
1250 S/R 2500 S/R 4096 revolutions) 4096 revolutions) 16384 revolutions) 16384 revolutions)
1500 S/R
2000 S/R
2048 S/R
2500 S/R
3600 S/R
5000 S/R
Catalog D214

Motion control encoders are optoelectronic built-on encoders
that detect the traversing distances, angles of rotation, speeds
or positions of machine axes. Motion control encoders are direct
measuring systems that are built-on to shafts, axes or motors.
They can be used in conjunction with numerical and program-
mable logic controllers, drives and position displays. Motion
control encoders are system-tested, certified components that
have been harmonized for use with the following systems:

SINUMERIK CNC controls

SIMOTION Motion Control Systems
SIMATIC programmable logic controllers
SINAMICS drive systems

Motion control encoders are used with machine tools and pro-
duction machines as additional external measuring systems.
They are available as incremental or absolute encoders.

¢ |n the case of incremental encoders, the machine must travel
to a reference point after each power-off state, as the position
is not usually stored in the controller, and movements of the
machine while the power is off are not recorded.

* Absolute encoders, on the other hand, also record
movements while the power is off and return the actual
position after power on. Travel to a reference point is not
necessary.

All motion control encoders are available as Synchro flange and
clamp flange versions. The absolute encoders are also available
with a hollow shaft and torque arm.

The motion control encoders are driven via a plug-in coupling or
spring disk coupling. Alternatively, pulleys can also be used.

The motor control encoder supply voltage is 5 V DC or alterna-
tively 10 V to 30 V DC. The 10 V to 30 V DC version supports
longer cable lengths. Most control systems supply the voltage
directly at the measuring circuit connector. With SINAMICS, the
measuring systems are provided with power via the inverters or
the Sensor Modules.

For motion control encoders with cables, the cable length
including the connector is 1 m.

The following bending radii must be observed for the cable
to the built-on encoder:

¢ One-time bending: = 20 mm
e Continuous bending: > 75 mm

More information
e Catalogs D 21.4, NC 62, NC 82, PM 21
¢ Interactive catalog CA 01

¢ Internet:
www.siemens.com/drive-cliq
www.siemens.com/industrymall

Update 06/2018
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MOTION-CONNECT connection systems

. Overview

MOTION-CONNECT includes connection systems and compo- MOTION-CONNECT cables are available as fully-assembled
nents which are optimally tailored to individual areas of applica-  power and signal cables or sold by the meter. The pre-

tion. MOTION-CONNECT cables feature state-of-the-art con- assembled cables can be ordered in length units of 10 cm
nection systems to ensure fast, reliable connection of different (3.94 in) and can be extended, if necessary.

tceosr;;pdopee”natgi,n?gd offer maximum quality as well as system- Whatever your machine requirements, MOTION-CONNECT
offers the solution.

¢ Robust, high-performance and easy to use
thanks to pre-assembled cables with a rugged metal
connector in degree of protection IP67 and reliable
SPEED-CONNECT quick-release lock

¢ Outstanding and proven quality

achieved by consistent quality management and system-
tested cables

Cables are available in two different qualities —
MOTION-CONNECT 500 and MOTION-CONNECT 800PLUS.

MOTION-CONNECT 500 MOTION-CONNECT 800PLUS

o Cost-effective solution for * Meets requirements for use
predominantly fixed installation in cable carriers

e Tested for travel distances ¢ QOil-resistant

up to 5 m (16.4 ft) « Tested for travel distances of

up to 50 m (164 ft)

More information
MOTION-CONNECT power cable and signal cable e Catalogs D 21.4, NC 62, NC 82, PM 21
¢ Interactive Catalog CA 01

e |nternet:
www.siemens.com/motion-connect
www.siemens.com/industrymall
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Firmware functionality

Firmware functionality
Introduction

Basic Drive Functions

Standard Technology Functions
Advanced Technology Functions
Common Engineering
Applications & Branch know-how

Further information about firmware
functionality can be found on the
Internet at
www.siemens.com/sinamics-firmware
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Firmware functionality

Firmware functionality

. Overview

The major part of the functionality of SINAMICS drives is im-
plemented in software. This "embedded" software delivers the
function of the product and is therefore a significant component
of the overall product. The embedded software is also known as
firmware, because it is firmly connected to specific hardware.

In the case of SINAMICS drives, the firmware is subdivided into
the operating system (OS) with drivers for the hardware and the
inverter functions, which are also referred to as the runtime (RT)
functions.

Introduction

The available firmware functions are so extensive that the overall
functional scope has been structured into function groups
corresponding to their main applications.

The 8 main groups are:

e Basic Drive Functions

e Standard Technology Functions

e Advanced Technology Functions

e Communication Functions

e Safety Integrated Functions

¢ Energy Efficiency Functions

e Common Engineering

e Applications & Branch know-how

Advanced Technology
Functions

Standard Technology
Functions

Energy Efficiency Applications
Functions &
Branch
Communication know-how

Functions

o
£
=
o}
i}
£
S}
f=
i1}
c
s}
£
£
<}
o

Safety Integrated
Functions

. . G_DO011_EN_00417:
Basic Drive o

Functions

Functionality, including technology and configuration

Basic Drive Functions

The main groups, especially the "Basic Drive Functions', are
divided up into further subgroups.

e Control modes

Availability

e Setpoints and commands

e | imiters, timers and monitoring functions

¢ Diagnostics

e Protection

Advanced Technology
Functions
Standard Technology
Functions
Energy Efficiency
Functions
Communication
Functions
Safety Integrated
Functions
Basic Drive

Common Engineering

Loop control
Availability
Setpoint channel
On/Off control

Limiter & timer

Monitoring

Diagnostics

G_DO011_EN_00420b

Protection

Basic Drive Functions - Control Functions

Control modes

The control methods are the core of the entire inverter firmware.
They are responsible for optimum movement of the connected
motor and the attached machines. The better the control
functions, the faster, better and more smoothly the machine
operates, thereby significantly enhancing the quality of the
production output.

A distinction is made between the following methods:

e V/f control (open-loop control)

e Vector control (closed-loop control)

e Servo control (closed-loop control)

Further classification refers to the control variables:
e Current control

e Speed control

e Torque control

e Position control

e Technological process control (pressure, flow rate,
temperature, fill level, etc.)
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Firmware functionality

. Overview (continued)

Availability

Availability refers to the frequency ratio, namely how often or sel-
dom a single device restricts the entire production process due
to a problem. That is why it is important in terms of availability
that a drive enters the faulty state only when it is essential for self-
protection. Moreover, it is important that the cause of the pend-
ing problem is identified and eliminated as quickly as possible.
Features and measures to increase availability:

¢ Parallel connections, for example, to maintain emergency
operation (possibly also at a lower rating), if a power unit fails

e Automatic restart

e Flying restart

* V4 control with kinetic buffering

e Redundancy (hardware, communication, etc.)

Setpoints and commands

The setpoint channel is the link between the setpoint source and
the motor control. The inverter has a special feature that sup-
ports simultaneous input of two setpoints. Generation and sub-
sequent modification of the total setpoint (influencing the direc-
tion, skip frequency, up/down ramp) take place in the setpoint
channel.

Different sources of command usually result from the require-
ments to operate a drive from different places (on-site/remote),
in different situations (standard/emergency mode) and/or differ-
ent operating. The BICO binector connector technology allows
SINAMICS to configure and combine the command and setpoint
sources completely individually.

The following can be used for switching:

¢ Dataset switchover

¢ Switching elements among the Free Function Blocks (FFB)

¢ Fixed values
Limiters and monitoring functions

Limiters or limits are used to constrain input and/or output
variables as appropriate to the connected machine; this means
that not all positioning variables are used over their full range but
are limited judiciously to enhance the safety and quality of the
production process.

Timers/runtime counters are used to obtain information or make

statements about the temporal course of a process.

e Recording application information for manufacturers

e Recording operating times for users

e Configurable timers for monitoring intervals

e Configurable timers for triggering activities at certain intervals
(e.g. maintenance work)

Monitoring is used for early detection of conditions that may
be detrimental or even dangerous to the connected machine,
so that they can be counteracted expediently. If an appropriate
countermeasure is not initiated, a protective response of the
inverter with probable fault shutdown will ultimately result.

Diagnostics

The "Diagnostics" subgroup comprises all those functions that
provide assistance with determining the possible causes of a
problem.

If problems occur in a process, or in the driven machine, further
interpretation of the measured variables in the inverter is re-
quired. To this end, different signals should be correlated with
respect to time and then observed.

This includes:

e Error and alarm buffer

e Diagnostic buffer

e List of missing signals that interrupt operation

e Tracing for temporal assignment of signal profiles
¢ |/O simulation

e Telegram content diagnoses

e Terminal status

Protection

All protection functions counteract any possible damage to the
inverter and/or motor. This is why the shutdown thresholds can-
not be parameterized but are factory-tuned and permanently set
to match the built-in components. Alarm thresholds may be
parameterized as a relative variable for shutdown threshold of
some monitoring processes. Thus, a countermeasure that is
sensitive to the process may still be initiated upon occurrence of
the alarm.

Apart from protection of the hardware, protection of the parame-
terization and therefore protection of the intellectual expertise of
the customer from unauthorized access and copying is also an
important part of the protection functions.

e Write protection
e Know-how protection
e Copy protection
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Firmware functionality

. Overview (continued)

Standard Technology Functions

The Standard Technology Functions are not restricted to a
specific SINAMICS product family, but they are available in full
or at least partially in SINAMICS S120 as well as in

SINAMICS G120.

¢ BICO technology

e Free function blocks (FFB)
e Basic positioner (EPos)

e Technology controller (PID)

BICO Binector & Connector Technology
BICO

Linkability of binary and analog signals
directly in the drive
(cf. with a soldering iron)

FFB Eree Eunction Blocks
n Fixed predefined blocks
H in limited number

EPos Easy Basic Positioner

— Completely autonomous positioning function
° in the drive
|<— —>| (referencing, traversing tables, MDI, etc.)
A B C
PID Technology Controller

Additional PID controllers
for applicative process control loops

G_DO11_EN_00419

Standard Technology Functions

The Standard Technology Functions significantly expand the
application spectrum of the SINAMICS drives because the
functions are not permanently and unalterably interconnected;
rather, they are interrupted at defined access points and can be
connected or wired differently. The BICO technology makes it
possible.

The FFBs enable additional, freely interpretable adaptations of
the binary and analog signal flow to the given machine appli-
cation. However, the FFBs are limited in terms of the absolute
quantity and the computing intervals (sampling times) that can
be selected. These blocks are NOT multi-instance capable.

With Epos, comprehensive positioning tasks are autonomous in
SINAMICS (i.e. their solution does not need a higher-level con-
trol). And moreover, this integrated functionality is also extremely
flexible: It can be used for highly dynamic servo control as well
as for simple applications with vector-controlled asynchronous
motors. Up to 64 target positions, as well as the respective
traversing speeds, can be permanently stored in the drive
during commissioning. Axes can be positioned either absolutely
or relatively.

It is, however, also possible to transfer these parameters as
required from a higher-level controller. This means that target
positions and velocities can even be changed on-the-fly during
a positioning run.

The technology controller (PID controller) permits all types of
simple process controls to be implemented. It can be used, for
example, to control the line pressure, fill level, temperature, flow
or also tension control or load balancing.

For more information, see section Technology functions.
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Firmware functionality

. Overview (continued)

Advanced Technology Functions SINAMICS DCC comprises the block library, so-called DCB
Drive Control Blocks and the DCC Editor for graphical inter-
connection of blocks. SINAMICS DCC is primarily employed to
solve arithmetic and control-related tasks or logic functions
associated with complex applications.

The Advanced Technology Functions are the clear differentiating
feature between the SINAMICS product families of

SINAMICS G120 with the CU2xx-2 Control Units and
SINAMICS S120 with the CU3x0-2 Control Units. The Advanced

Technology Functions are only available for SINAMICS S120: In addition to the DCB Standard library, the DCB Extension
SINAMICS Technoloay Extensi TEC library can also be used to create applications.

* ep nology Extensions ( ) The DCB Extension library is comprised of freely programmable

* SINAMICS Drive Control Chart (DCC) blocks which are created for specific applications using DCB

The Advanced Technology Functions are characterized by Studio and are then graphically interconnected with the DCC

max|mum ﬂex|b|||ty and perfprmanqe .\Nherebylextremew Editor in a similar fashion to standard blocks.

gghl\i/el(\j/ggl and, at the same time, efficient solutions can be SINAMICS Technology Extensions (TECs) are configurable

firmware expansions that are specifically created for use in a
customized application with special requirements. This func-

SINAMICS tionality can therefore be subsequently installed as an add-on to
Techn—ology Extensions the standard scope of firmware functions. One example of a
Configurable functions-/technology modules for SINAMICS TEC is the VIBX vibration extinction for storage and
application-specific tasks to additional extension of retrieval systems.

firmware functions For more information, see section Technology functions

The functional scope of Advanced Technology Functions is

SINAMICS scalable and flexible. Depending on the task, you can choose
Drive Control Chart between configurable solutions provided by Siemens or freely
Creating own and complex technology functions created proprietary solutions in the drive.

based on graphic signal processing diagrams with
standard and extension libraries

G_DO011_EN_00494a

Advanced Technology Functions

closed-loop control tasks DiaGapclCiay

* Specific expanded functionali-
ty for complex tasks

Customers create/adapt » DCB Extension

themselves

» Own function blocks in C/C++ to

X + DCB Studio
integrate your own know-how

« DCB Extension

« Positioning Standard Technolo Easy Basic Positioner
« Si i i Functions
32;5;23:; I processing } Free Function Blocks
+ Basic process control % Technology Controller (PID)
Configurable —
solution for - Application-specific tasks + Vibration Extinction
Siemens SINAMICS * Servo Coupling
provides Technology - Setpoint Generator
Extensions + Polygonal line
Advanced Technolo * Open Application Link
Functions S
Configurable * Application examples of: + DCB Standard
solution that - Drive-related open-loop and + DCB Extension
can be modified closed-loop control tasks
ES - Motion control functions
» General drive-related open-loop and } SINAMICS » DCB Standard

G_DO011_EN_00493

Depending on the technology function, a license may be
required for the application.
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Firmware functionality

. Overview (continued) . More information

Safety Integrated Functions Further information about firmware functionality can be found on
the Internet at

See section Safety Integrated www.siemens.com/sinamics-firmware

Communication Functions

See section Communication
Energy Efficiency Functions
See section Energy efficiency
Common Engineering

All functions of the inverters are implemented to enable a com-
mon engineering approach to their handling no matter which
type of drive is selected; i.e. if a function is used in drive X, it can
be configured intuitively and commissioned in the same way in
drive y. Knowledge gained can therefore be reused easily and
efficiently. The configuration and commissioning tools in
particular (such as SIZER for Siemens Drives, STARTER and
SINAMICS Startdrive) reflect this approach.

For more information, see section Engineering tools.
Applications & Branch know-how

Siemens has applied these technology functions (standard
and/or advanced) to generate numerous application solutions.
These applications can be downloaded from the Siemens
application support website at
www.siemens.com/sinamics-applications

The STARTER and SINAMICS Startdrive commissioning tools
can then be used to activate and configure the applications and
download them to the Control Units.

Winder

Synchronous operation

Cam

Temperature control

Pressure control

| |
| |
| |
’ Load balancing ‘
| |
| |
| Flow control |

Applications &
Branch know-how

Cascade control, bypass, multi-zone control,
hibernation, essential service mode ESM,
wobble generator

Line infeed functions, e.g. line
transformer, dynamic grid support, ...

G_DO011_EN_00421a

Applications & Branch know-how

Depending on the technology function, a license may be
required for the application.

In some branch-specific Control Units (e.g. CU230P-2) branch-
specific functions are also an integral part of the firmware.

For more information, see section Drive applications.
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Safety Integrated
Overview
Function

More information

<JAkl Safety Integrated for
SINAMICS G120C

3/11 Overview

3/11 Function

Safety Integrated for
SINAMICS G120
Overview

Benefits

Function

<Jil:1 Safety Integrated for
SINAMICS S110

€6 Overview

€7 Function

The Safety Integrated Function Manual
contains detailed information about the
safety functions.
https://support.industry.siemens.com/
cs/document/99668646

Further manuals pertaining to

Safety Integrated in drive systems
can be found on the Internet at
https://support.industry.siemens.com/
cs/ww/de/ps/13231/man

Further information about Safety Integrated
in SINAMICS can be found on the

Internet at
www.siemens.com/safety-drives
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Safety Integrated

. Overview

Legal framework

Machine manufacturers and manufacturing plants must ensure
that their machines or plants cannot cause danger due to mal-
functions 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 work safety directive.
In order to ensure compliance with this directive, it is recom-
mended that the corresponding harmonized European stan-
dards 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 direc-
tives. The machine manufacturer uses the CE marking to docu-
ment the 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, which has replaced

EN 954-1, define the functional and safety-related requirements
of safety-oriented control systems.

The above-mentioned standards define different safety require-
ments 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 ... g;
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 accom-
panied by a significant increase in productivity because the
equipping times are shortened. Depending on the type of
machine, it may even be possible to continue manufacturing
other parts while equipping is in progress.

Integrated safety functions act much faster than those of a con-
ventional 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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Safety Integrated
Safety Integrated
. Function
The safety functions integrated in SINAMICS drives, including SIMATIC ET 200pro FC-2 frequency converters, are described below.
SINAMICS V SINAMICS G SINAMICS S
V20 G120C G120 s110
3 R
w (/2]
=) o n
S & ]
=} =} =}
o o o

STO - v v v v

Ss1 - - v v v

SS2 - - - - v 2

sos N - N N v

SBC _ - - v v

SBT - - - _ -

SLS - - v 1) v 2 v 2

SSM _ _ v v 2 v 2

SDI - - v 1) v 2 v

SLP - - _ Z -

sP - - - - -

PROFlsafe — v v v v

F-DI - v v 7 7

Safety functions integral to the SINAMICS drives The safety functions integrated into the SINAMICS drive system
SINAMICS drives are characterized by a large number of inte- can be roughly divided info four categories:
grated safety functions. In combination with the sensors and * Functions for safely stopping a drive
safety control required for the safety functionality, they ensure - Safe Torque Off (STO)

that highly-effective protection for persons and machines is - Safe Stop 1 (SS1)

implemented in a practice-oriented manner. - Safe Stop 2 (S52)

- Safe Operating Stop (SOS)

They comply with the requirements of the following safety « Functions for safe brake management

categories: _  Safe Brake Control (SBC)

* PL d and Category 3 according to EN ISO 13849-1 - Safe Brake Test (SBT) (this diagnostic function exceeds the
e SIL 2 according to IEC 61508 and IEC 61800-5-2 scope of IEC 61800-5-2)

Note: * Functions for safely monitoring the motion of a drive
— - Safely-Limited Speed (SLS)

The Safe Brake Test (SBT) diagnostic function meets the require- - Safe Speed Monitor (SSM)

ments for Category 2 according to EN ISO 13849-1. - Safe Direction (SDI)

The Safety Integrated functions are generally certified by in- * Functions for safely monitoring the position of a drive
dependent institutes. You can obtain the corresponding test - Safely-Limited Position (SLP)

certificates and manufacturer's declarations from your Siemens - Safe Position (SP) (this function exceeds the scope of
contacts. |IEC 61800-5-2)

The integrated safety functions that are currently available are
described below. Their functional safety satisfies the require-

ments defined in the international standard IEC 61800-5-2 for
variable-speed drive systems.

) With fail-safe Control Unit.
2) With Safety Extended license.
3) With Safety Advanced license.
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. Function (continued)

Safe Torque Off (STO)

The STO function is the most common and basic drive-inte-
grated 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 restart-
ing 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 integrated STO safety function
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

I

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 stand-
still 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 se-
lected, 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 sub-
sequent transition into the STO state (e.g. EMERGENCY STOP).
It is 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 not normally required to brake
the motor.

STO
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. Function (continued)

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).

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, produc-
tive operation can continue without referencing. This ensures
short setup and standstill times and high productivity.

SOS

G_D211_XX_00306

Safe Operating Stop (SOS)

With the SOS function, the stopped motor is held in position by
the drive control system and its position 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 con-
troller 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. Recalibra-
tion of the axis after exiting the SOS function is not necessary.
The axis can immediately be moved again after deactivation of
the SOS function.

SOS
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. Function (continued)

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 con-
trolled 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 inte-
grated. 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.

(9]
&
G_D211_XX_00276

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 trans-
ferred 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 pur-
poses of maintenance or setting up, such as a winder in which
the material is manually threaded by the operator. To prevent in-
jury 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 con-
cept. While a person is in a less critical zone, the SLS function is
activated, and the drives are only stopped 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 over-
all effect achieved is a higher availability of the machine. More-
over, external components such as speed monitors can be
omitted.
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. Function (continued)

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 controller 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 / 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 opera-
tor increases productivity. Without the SDI function, the machine
must be safely stopped during material loading and removal.

G_D211_XX_00308

|

SDI
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. Function (continued)

Basic Functions, Extended Functions, and
Advanced Functions

With SINAMICS G inverters, 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.

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

e Extended Functions
- Safe Stop 1 (SS1) with SBR or SAM
- Safe Stop 2 (SS2) with SBR or SAM
- Safe Operating Stop (SOS)
- Safely-Limited Speed (SLS)
- Safe Speed Monitor (SSM)
- Safe Direction (SDI)
- Safe Brake Test (SBT) diagnostic function

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

For the Extended Functions SS1 and SS2 with SAM, safe ac-
celeration monitoring (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 integrated safety 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.

R Only applies to SINAMICS G Control Unit CU250S-2 and SINAMICS S.
Available for SINAMICS G via hardware versions "-F".

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 communi-
cation.

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 Inte-
grated 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 detec-
tion. This must be implemented either in cyclic manual mode or
the test stop must be automatically initiated as part of the pro-
cess. 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 The following can be used for safe speed/position sensing:
Safe actual value sensing without encoder * Single-encoder systems or

A drive monitor with encoder is necessary for operation of a * Dual-encoder systems

series of safety functions. Single-encoder system

For applications with encoderless mode or with encoders that

have no safety capability, the safety functions can also be [ DRIVE-CLIQ

implemented without encoder. It is not possible to use all safety
functions in this case. E = Encoder

M = Motor

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

an encoder.

To oo o 8
Safety Integrated Extended Functions "without encoder" must [oreleue] Machine table &
not be used if the motor, after it has been switched off, can still Sensor Module z
be accelerated by the mechanical elements of the connected (not applicable for motor with 3
machine component. DRIVE-CLIQ interface) Backlash 3

Safe actual value sensing with encoder

Incremental encoders or absolute encoders can be used for Example: Single-encoder system

safe sensing of the position values on a drive. In a single-encoder system, the motor encoder is used

Safe actual value sensing relies on redundant evaluation of the ~ €Xclusively for safe actual value sensing.
incremental tracks A/B that supply sin/cos signals of 1 V. Only Dual-encoder system

encoders of the type whose A/B track signals are created and
processed using purely analog techniques can be used.

[ DRIVE-CLIQ

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.

(10
[ 00000000] 000000000 0000

The encoder signals are input via Sensor Modules.
E = Encoder
M = Motor

As an alternative, motors with an integrated DRIVE-CLIQ inter-
face can be used. The speed or position actual values are

generated directly in the motor as safe values and are trans- Sensor Module
ferred to the Control Unit over safe communication via e e

DRIVE-CLIQ. DRIVE-CLIQ interface)

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

oo o

E=RIE=R

G_D211_EN_00217b

. . Example: Dual-encoder system
The encoder must be mechanically attached in such a manner

that the encoder shaft is unable to unplug or slide off. For notes  In the case of the dual-encoder system, the safe actual values
on this, see IEC 61800-5-2: 2016, Table D.16. for a drive are provided by two separate encoders. The actual

] ) ] ) ] values are transferred to the Control Unit over DRIVE-CLIQ.
A list of Siemens motors that fulfill the electrical and mechanical When motors without a DRIVE-CLIQ connection are used, a
requirements is available at: Sensor Module must be provided.

https://support.industry.siemens.com/cs/document/33512621 ) )
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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Safety Integrated

Safety Integrated

. Function (continued)

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 SS1 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 SS1 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 1) Safe monitoring of the
maximum speed
Safe Speed Monitor SSM Yes Yes ") Safe monitoring of the
minimum speed
Safe Direction SDI Yes Yes ) Safe monitoring of the
direction of motion
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
. More information
The Safety Integrated Function Manual contains detailed Further information about Safety Integrated in SINAMICS can be
information about the safety functions found on the Internet at

https://support.industry.siemens.com/cs/document/109744795 www.siemens.com/safety-drives

Further manuals pertaining to Safety Integrated in drive systems Further information about Safety Integrated in SIMOTION can be
can be found on the Internet at found on the Internet at
https://support.industry.siemens.com/cs/ww/en/ps/13206/man www.siemens.com/simotion-d-safety-integrated

) The use of this safety function without encoder is permitted for 2) Only for the transmission of relative position values. An encoder is
asynchronous (induction) motors or synchronous motors of the required to transmit absolute position values.
SIEMOSYN series.
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Safety Integrated
Safety Integrated for SINAMICS G120C
I overview
The SINAMICS G120C frequency inverter offers the Safe Torque
Off (STO) function as a standard feature.
The Safety Integrated function is completely integrated into the
drive system. It can be activated via fail-safe digital inputs on the
inverter or via PROFINET or PROFIBUS with PROFIsafe.
The Safety Integrated function is implemented electronically and
therefore offers short response times in comparison to solutions
with externally implemented monitoring functions.
. Function
Function Control Encoder required License required
STO e F-DI No No

* PROFlsafe

Siemens D 31.1 - 2018 3/11
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Safety Integrated

Safety Integrated for SINAMICS G120

. Overview

The PM240-2 and PM250 Power Modules are prepared for
Safety Integrated.

In conjunction with a standard Control Unit, the drive provides
the safety function STO.

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.

In conjunction with a fail-safe Control Unit, the drive can be
turned into a Safety Integrated Drive with comprehensive
safety functions.

The Safety Integrated functions are fully integrated in the
drive system. They can be activated via fail-safe digital inputs
or via PROFINET or PROFIBUS with PROFIsafe.

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

Safety Integrated encoderless

The safety functions do not require a motor encoder; the imple-
mentation effort is minimal. Existing machines in particular can
be updated with integrated safety technology without the need
to change the motor or mechanical system.

The STO function can be used without any restrictions for all
applications.

The SS1, SLS, SSM and SDI functions are only permissible for
applications where the load can never cause acceleration. An
encoder that is used for the purposes of motor control has no
significance for the safety functions here.

Safety Integrated overview

The availability of Safety Integrated functions depends on the
type of Control Unit. Standard Control Units and fail-safe Control
Units are available.

The CU240E-2 standard Control Units have STO and the
CU250S-2 Control Units have STO, SBC, and SS1 as standard.

The fail-safe Control Units offer Extended Functions (SLS, SDI,
SSM) in addition to the Basic Functions (STO, SS1). The Basic
Function SBC is currently supported by the CU250S-2.

A license is required for operation of the Extended Functions on
the CU250S-2 Control Unit. It is of no consequence here which
safety functions are used and how many.

The license can be ordered as an option with the memory card.
Alternatively, a single-user license can also be purchased.

Safe Brake Rela

The Safe Brake Control (SBC) function requires a Safe Brake
Relay. The Safe Brake Relay allows safe control of electro-
mechanical motor brakes.

The 24 V DC solenoid of the motor brake is directly connected
to the Safe Brake Relay. External surge suppressors are not re-
quired. The cable harnesses for connection to the Power Module
are included in the scope of supply.

With the Safe Brake Relay function, the brake is controlled in
accordance with [EC 61508 SIL 2 and EN ISO 13849-1 PL d
and Category 3.
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Benefits

The safety functions integrated into the drive can greatly reduce
the effort required to implement safety concepts.

The integrated safety functions provide support when setting up
tailored safety concepts. Configurations of safety concepts are
given below based on the example of the SINAMICS G120.

Safe Torque Off (STO)

L+ (24 V DC)

I

i
K1 O3\
=i

Frequency
converter

gl

0—0—O0—0—0——0
A1 Y1 Y2 13 23 33
I

i

41 42 A2 14 24 34
0—O0—o0

M

G_DO11_EN_00173

Classic implementation using an external circuit

G_DO11_EN_00174a

SINAMICS G120

Safety Integrated

Safe Stop 1 (SS1)

L+ (24 V DC)

Iy
s
wii

AUS3

Frequency
converter

G_DO11_EN_00176

Classic implementation using an external circuit

G_DO11_EN_00177a

SINAMICS G120

L1L2L3 u2v2w2 [ F-DI J9

Details

STO

P
STO

380 ...480 V3AC

Standalone safety solution via fail-safe inputs

F-CPU with F-DI

\

b

\ sTO

\

t

t_——_————_——_——————— — = = — 4

[@ PROFINET |

with PROFIsafe

G_DO011_EN_00175b

Integrated safety solution via PROFIsafe

L1L2L3 u2v2w2 [ F-DI |9

Details
SS1

-
SS1

380 ...480 V3AC

Standalone safety solution via fail-safe inputs

F-CPU with F-DI

[d PROFINET
with PROFIsafe

G_DO011_EN_00178b

Integrated safety solution via PROFIsafe

Siemens D 31.1 - 2018


https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D011_XX_00173&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D011_XX_00174&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D011_XX_00175&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D011_XX_00176&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D011_XX_00177&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=G_D011_XX_00178&showdetail=true&view=Search

© Siemens AG 2018

Safety Integrated

Safety Integrated for SINAMICS G120

. Benefits (continued)
Safely-Limited Speed (SLS)

L+ (24 V DC)
i [ Aeteon
Rl ET

ON N

K2 b

Al ey
L— —1
Safe speed Frequency
monitor
!_/_/_‘ converter

O O
A1 Y1 Y2 13 23 33

)

Speed Shaft
sensing breakage
detection

=

G_DO11_EN_00179

Classic implementation using an external circuit

" " " G_DO11_EN_00180a

e SINAMICS G120

— L1L2L3 U2v2w2 [F-DIx _ F-Dly |9

[ Details
SS1] SLS
'. — —
SS1 SLS

380 ...480 V3AC

=

Standalone safety solution via fail-safe inputs

F-CPU with F-DI
o5, LI
\ 8288
\ st o
\
\
e
[d PROFINET I

with PROFIsafe

G_DO011_EN_00512

Integrated safety solution via PROFIsafe
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Safety Integrated for SINAMICS G120

. Function

Function Control Underlying function Reaction to Encoder License Available in
limit overshoot required required

Basic Functions

STO e F-DI SBC = No No e CU240E-2
¢ PROFlsafe (if activated) e CU240E-2 DP
o CU240E-2 PN
e CU240E-2 F

e CU240E-2 DP-F
e CU240E-2 PN-F
e CU250S-2

e CU250S-2 CAN
e CU250S-2 DP

e CU250S-2 PN

SS1 e F-DI STO and SBC (if activated) following ~ STO No No * CU240E-2 F

time- ¢ PROFlsafe expiry of the parameterized delay time e CU240E-2 DP-F

controlled or if the speed falls below the e CU240E-2 PN-F
minimum speed limit * CU250S-2

e CU250S-2 CAN
e CU250S-2 DP
e CU250S-2 PN

SBC e With STO - - No No * CU250S-2
(immediately or following * CU250S-2 CAN
expiry of the delay time e CU250S-2 DP
with SS1) * CU250S-2 PN

Extended Functions

SS1 e F-DI Safe Acceleration Monitor (SAM) or STO No No * CU240E-2 F

with ¢ PROFIsafe Safe Brake Ramp (SBR) during e CU240E-2 DP-F

SBR/SAM braking. STO and SBC (if activated) * CU240E-2 PN-F

following expiry of the parameterized
delay time or if the speed falls below
the minimum speed limit

Yes e CU250S-2
e CU250S-2 CAN
e CU250S-2 DP
e CU250S-2 PN

SLS e F-DI - STO, SS1 No No * CU240E-2 F
® PROFlsafe (can be e CU240E-2 DP-F
parameterized) e CU240E-2 PN-F
Yes * CU250S-2

¢ CU250S-2 CAN
e CU250S-2 DP
e CU250S-2 PN

SDI e F-DI - STO, SS1 No No * CU240E-2 F
¢ PROFIsafe (can be e CU240E-2 DP-F
parameterized) e CU240E-2 PN-F
Yes * CU250S-2

e CU250S-2 CAN
e CU250S-2 DP
e CU250S-2 PN

SSM e Always active, - Signals that the No No e CU240E-2 DP-F 1)
if configured speed has fallen e CU240E-2 PN-F 1)

below a specified Yes * CU2508-2
* CU250S-2 CAN

e CU250S-2 DP
e CU250S-2 PN

1) SSM is possible only with PROFIsafe.
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Safety Integrated for SINAMICS S110

. Overview

The integrated safety functions of SINAMICS S110 provide
highly effective application-oriented protection for personnel
and machinery.

SINAMICS S110 offers Extended Functions (SS2, SOS, SLS,
SDI, SSM) in addition to Basic Functions (STO, SS1, SBC).

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

The Safety Integrated functions are fully integrated in the drive
system. They can be activated via fail-safe digital inputs on the
CUB305 Control Unit or via PROFINET or PROFIBUS with
PROFlIsafe.

As an alternative to controlling via terminals and/or PROFlsafe,
there is also the option to parameterize several safety 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, using the "without
selection" function, an F-DI does not have to be used; an F-CPU
is also not required.

Safe speed/position sensing

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.

The encoder signals can be input via the 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.

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: 2007, 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

Motors with DRIVE-CLIQ interface are connected directly to the
CU305 Control Unit. A SINAMICS Sensor Module is required to
evaluate the encoder signals of motors without a DRIVE-CLIQ
interface.

Safe actual value sensing without encoder

Some safety functions can also be operated without safety-

capable encoders; implementation effort is minimal. Existing
systems in particular can be updated with safety technology
without the need to change the motor or mechanical system.

The STO function can be used without any restrictions for all
applications.

The SS1, SLS, SSM and SDI functions are permissible for
applications in conjunction with asynchronous and SIEMOSYN
motors where the load can never cause acceleration. An en-
coder that is used for the purposes of motor control has no
significance for the safety functions here.

Licensing
The Safety Integrated Basic Functions do not require a license.

The Safety Integrated Extended Functions do require a license.
Itis of no consequence here which safety functions are used and
how many. The license can be ordered as an option with the
memory card. Alternatively, a single-user license can also be
purchased.

Safe Brake Rela

The Safe Brake Control (SBC) function requires a Safe Brake
Relay. The Safe Brake Relay allows safe control of electro-
mechanical motor brakes.

The 24 V DC solenoid of the motor brake is directly connected

to the Safe Brake Relay. External surge suppressors are not re-
quired. The cable harnesses for connection to the Power Module
are included in the scope of supply.

With the Safe Brake Relay function, the brake is controlled in
accordance with [EC 61508 SIL 2 and EN ISO 13849-1 PL d
and Category 3.
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Safety Integrated
Safety Integrated for SINAMICS S110
| Function
Function Control Underlying function Reaction to Encoder License
limit overshoot required required

Basic Functions

STO e F-DI SBC = No No
¢ PROFlsafe (if activated)

SS1 e F-DI STO and SBC (if activated) following expiry of the STO No No

time- ¢ PROFlsafe parameterized delay time or if the speed falls below

controlled the minimum speed limit

SBC e With STO - - No No

(immediately or following
expiry of the delay time

with SS1)
Extended Functions
SS1 e F-DI Safe Acceleration Monitor (SAM) or Safe Brake Ramp STO No Yes
with * PROFIsafe (SBR) during braking.
SBR/SAM STO and SBC (if activated) following expiry of the

parameterized delay time or if the speed falls below
the minimum speed limit.

SS2 e F-DI Safe acceleration monitoring (SBR — Safe Brake Ramp) SS1— STO Yes Yes
* PROFlIsafe during braking.
SOS following expiry of the parameterized delay time
S0Ss e F-DI - SS1 — STO Yes Yes
* PROFlsafe
SLS e F-DI - STO, SS1, SS2 Yes Yes
* PROFlIsafe or SOS
(can be
parameterized)
SLS e F-DI - STO, SSt1 No Yes
encoderless ¢ PROFIsafe (can be
parameterized)
SDI e F-DI - STO, SSt, SS2 No Yes
* PROFlIsafe or SOS
(can be
parameterized)
SSM e Always active, if configured - Signals that the No Yes
speed has fallen
below a

specified value
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Energy efficiency

Energy efficiency
Success factor Energy Efficiency

SIMATIC Energy Suite —
integrated energy management

Energy-efficient drives
Overview of the energy-saving functions
for SINAMICS drives

4/2
4/2
4/4
4/5
4/6 Energy efficiency classes
in accordance with EN 50598

Further information about energy efficiency
including references from industrial
production can be found at
www.siemens.com/energy-efficiency
WWwWw.siemens.com/energysaving
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Energy efficiency

Energy efficiency

. Overview

2 Production N\

Planning

Production——
Execution

Success factor Energy Efficiency

Siemens helps you to optimize your energy demand, reduce
your energy costs and increase your competitive advantage

Industry is facing enormous challenges:

Production processes need to be highly productive, energy-
efficient, and resource-saving. Siemens is offering an energy
efficiency concept that continually and systematically reduces
the power consumption of machines and equipment and
thereby boosts the competitive advantage of industrial produc-
ers. When implementing energy-efficient solutions, Siemens
not only assesses the production process as a whole, but also
evaluates each individual production step.

1 Product Design

Improve your confidence in planning outcomes! Itis important to
know the costs associated with the operation of a production
machine so that these can be taken into account in the machine
design. For example, the SinaSave software application can
help you to calculate how soon you will recoup your investment
if you purchase an energy-efficient drive. The Mechatronic
Support simulation package will also provide you with the means
to test and optimize your machine concept, Helping you to save
time, energy and operating expenses. See also the SIZER for
Siemens Drives engineering tool.

SinaSave: www.siemens.com/sinasave

SIZER for Siemens Drives: www.siemens.com/sizer

2 Production Planning

Make your plant more profitable! It is possible to carry out an on-
screen simulation of individual machines and even the entire pro-
duction process. By doing this, you can optimize the efficiency
and productivity of production processes. For example, you can
use the digital models and analysis functions provided by the
Plant Simulation tool in order to optimize the motion sequences of
your machines, prevent load peak overlaps, recover energy and
optimize speeds.

Plant Simulation: www.siemens.com/tecnomatix

G_D011_EN_00555

3 Production Engineering

Optimize the workflow! The SIMATIC Energy Manager PRO
management tool helps you to achieve efficient control of energy
and costs. But this requires perfectly coordinated communica-
tion and operation between hardware and software. Using the
TIA Portal engineering framework, for example, it is easy to set
up and optimize every single engineering process. You can then
see at a glance the areas in your plant that can be made more
productive and environmentally friendly. See also the STARTER
commissioning tool and the SINAMICS Startdrive commission-
ing tool.

SIMATIC Energy Manager PRO:
www.siemens.com/energymanagerpro

TIA Portal: www.siemens.com/tia-portal

STARTER: www.siemens.com/starter

SINAMICS Startdrive: www.siemens.com/startdrive

4 Production Execution

Use innovative drive technology to reduce your energy con-
sumption! The energy-efficient components and systems
developed by Siemens can cut the energy consumption of a
plant. Important components in an energy-efficient plant are,
for example, frequency inverters with regenerative feedback
functions for applications with variable speeds or soft starters for
fixed-speed drives. With its PROFlenergy system, Siemens is
also offering solutions that permit centralized shutdown of loads
or entire production units during production breaks — a vendor-
and device-neutral interface for flexible use over short or long
production breaks.

5 Services

Improve your productivity and efficiency while reducing total
costs! With its Energy & Environmental Services, Siemens is
offering a tailored consultancy that will provide you with the
necessary support in designing and implementing systematic
energy and environmental management solutions. It will give you
the satisfaction of achieving maximum energy efficiency
throughout your company.

. More information

Further information about energy efficiency including references from industrial production can be found at

www.siemens.com/energy-efficiency
www.siemens.com/energysaving
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Energy efficiency

SIMATIC Energy Suite — integrated energy management

. Overview

Management

SIMATIC Energy Manager PRO

Processing and monitoring

- Mindsphere - - +
s Cloud for \1dustry

‘ Energy Analytics -

Site-spanning and economic
consumption management

AL
8.4

SIMATIC Energy Suite

a r Detection F I’
0o

Live consumption display
and monitoring via
panel and SCADA

Automation-integrated
consumption detection

Measuring devices

) ¢ A

A high energy consumption and automated production are
typical for many industries.

If you want to keep your energy costs under control in the long
term and you are already focusing on the digital future, you will
equip your plant with integrated energy measuring technology,
thus anchoring your energy management in the automation of
your production processes — which is where most energy is con-
sumed. SIMATIC Energy Suite as an integrated option for the TIA
Portal efficiently links energy management with automation, thus
creating energy transparency in production. The considerably
simplified Conflgurat|on of energy measuring components from
the product families®) SIMATIC, SENTRON, SINAMICS, SIRIUS
and SIMOCODE significantly reduces the configuration costs.
Thanks to the end to-end connection to SIMATIC Energy
Manager PRO D or cloud-based Service Energy Analytics, you
can seamlessly expand the recorded energy data to create a
cross-site energy management system.

This additionally enables companies to satisfy all the required
economic and energy management aspects — from the pur-
chasing of energy and planning all the way to energy controlling.

The advantages at a glance:

e Automatic generation of energy management data
* Integration into TIA Portal and into automation

e Simple configuration

) SIMATIC Energy Manager PRO is the innovative successor to
SIMATIC B.Data

2) Products of the SIMATIC, SENTRON, SINAMICS, SIRIUS and
SIMOCODE product families. You can find details on the currently
supported devices here:
www.siemens.com/energysuite-hardware

3

Highlights

® Simple and intuitive configuration instead of programming
e Automatic generation of the PLC energy program

e Convenient integration of measuring components from the
Siemens portfolio and from the portfolio of other vendors

Integrated into the TIA Portal and automation
¢ Archiving on WIinCC Professional or PLC
e Seamless connection to Energy Manager PRO and

Energy Analytics
SIRIUS switching devices
slemens com/sirius

SIMATIC

Molded-case circuit
breakers 3VA
siemens.com/3VA

SIMOCODE i
siemens.com/
simocode

ET 200 SP Al
Energy Meter
siemens.com/et200sp

Measuring devices SINAMICS
7KM PAC3200/ fv_equency conve_rters.
4200 [ 1711} siemens.com/sinamics
siemens.com/sentron

SIMATIC Energy Suite
siemens.com/energysuite

= SIMATIC Energy
_~~“ Manager PRO

Energy Analytics i o
i gy yti

Further information on
SIMATIC Energy Suite:
www.siemens.com/energysuite

Ready for

SIMATIC
Energy Suite
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Energy efficiency

Energy-efficient drives

. Overview

Energy-efficient SINAMICS drives save energy in an
intelligent way

Exploit energy-saving potential and optimize energy consump-
tion: You can — with intelligent SINAMICS drives. Depending on
the application in question, energy consumption can be con-
trolled by motor speed adjustment to suit the individual process
and achieve the greatest possible energy savings. The energy
consumption of drives for turbo machines can be cut by as
much as 60 %. Regenerative feedback is also an option for
many applications. Our portfolio of frequency inverters is the
most comprehensive and standardized range on the market and
the first choice for anyone seeking an energy-efficient drive —
at low-voltage or medium-voltage level.

Energy-efficient drives with intelligent functions

Depending on the application and load profile, the intelligent
energy-saving functions of SINAMICS drives can cut energy
consumption.

PROFlenergy

) Provides energy-related status data for the system

components to create transparency for the energy
management; energy savings by selective shut-
down of plants or plant sections.

PROFlenergy

ECO mode

In ECO mode, the operating point of the motor in
the partial-load range is automatically adjusted
and optimized. This reduces motor losses, for
example, in machines that do not need a high
torque over the entire operating range.

Hibernation mode

Variable-speed drives that are not required to
operate continuously are switched to standby or
“Hibernation mode". The drive is restarted again
as soon as it is needed.

Bypass mode

In bypass mode it is possible to "bypass" the in-
verter electrically as soon as the motor is frequently
operating close to its rated speed. This solution
helps to reduce inverter losses and so increase
overall efficiency.

Cascading

In pump, fan and compressor applications in-
volving high outputs, the entire power demand is
distributed among several motors. Phased con-
nection and disconnection by means of partially or
fully controlled cascades in combination with in-

verters make a drive system more energy-efficient.

Energy balancing

WP
)

Through the use of inverters with coupled drives,

energy is exchanged through the common DC link.
Through the direct energy exchange from one in-
verter to the next, it is possible to minimize power
losses in the system.

Reactive power compensation

cos

<

The use of SINAMICS inverters with Active Line
Modules reduces the capacitive and/or inductive
reactive power in the machine. Itis then possible to
dispense with costly reactive power compensation
systems.

Kinetic energy buffering

With dynamic reversing operations in single-axis
and multi-axis systems, the kinetic energy avail-
able in the system is reused. A motor connected
to the common DC link is used to buffer kinetic
energy.

Electrical energy buffering

With dynamic reversing operations in single-axis
and multi-axis systems, the kinetic energy avail-
able in the system is reused. A capacitor module
connected to the common DC link is used to buffer
electrical energy.

Optimized pulse patterns

nem
o

Thanks to optimized clock frequency and pulse
pattern, SINAMICS G and SINAMICS S are per-
fectly suited to SIMOTICS motors and SIMOGEAR
geared motors. The benefits: Optimization of per-
formance and system efficiency, reduced system
losses as well as lower temperature and noise
levels.

Energy usage counter/Energy saving counter

Actual energy usage can be displayed during
operation. Furthermore, an energy saving counter
can be installed to indicate the cumulative energy
savings during machine operation as compared
to a fixed-speed application.

Regenerative feedback

In conventional drive systems, the energy pro-
duced during braking is converted to heat using
braking resistors. SINAMICS G and SINAMICS S
inverters with regenerative feedback capability
need no braking resistor, and supply the resulting
braking energy back into the line.

DC link coupling with SINAMICS V20

Applications with two SINAMICS V20 converters
with the same power rating can share a common
DC link in order to reuse regenerated energy.
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Overview of the energy-saving functions for SINAMICS drives including SIMATIC ET 200pro FC-2 frequency converters

Energy-saving SINAMICS V SINAMICS G SINAMICS S
function

V20 G120C G120 S110
ECO mode v v v v

Hibernation mode v - v -
with
CU230P-2
Control
Unit

Bypass mode - - v -
with
CuU230P-2
Control
Unit
Cascading v - v -
with
CU230P-2
Control
Unit

Energy balancing v - - -

Reactive power - - - _
compensation

Kinetic energy - - - -
buffering

Electrical energy - - - -
buffering

Optimized pulse - - - —

patterns
Energy usage v v v -
counter/Energy
saving counter
Regenerative - - 4 -
feedback with

PM250

Power

Module
Communication protocol and profile
PROFINET - v v v
* PROFlenergy - v v -
Ready for SIMATIC Energy Suite
Integrated energy - v v -
management
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. Overview

Step by step to more efficiency

One of the core objectives of the European Union is a sustain-
able 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 elec-
trical 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.

However, measures aimed solely at the motor are not enough to
achieve the mandatory energy-saving targets. The European
legislation fills this gap with the standard series EN 50598 and
extends the focus from individual drive components to entire
drive systems, even enabling consideration of specific use
cases.

The European standard series EN 50598 defines the ecodesign
requirements for drive systems in the low-voltage range with an
electrically driven machine. It consists of definitions for energy
efficiency (parts 1 and 2) and an ecobalance calculation

(part 3).

To take account of the different use cases, consideration of eight
application-relevant operating points has been introduced as
mandatory for the first time. 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 new 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
Crllltin Load torque M ~ n2

100
%

50
o
=
53 25
C S
50 % 100
Relative speed ~——»
Hoisting gear, extruders, Load torque M = constant
conveyor belts 100@ ® )
(@)
%
CEND! 50 B
N
= 3 25 2'
&, § EI
50 % 100
Relative speed ~——»
Winders, coilers Load torque M ~ 1/n
V 100 * *
50 ¢
[}
2 o
T 3 25
¢S
50 % 100
Relative speed ~——»

Duty cycles for different driven machines

Moreover, frequency converters and motor systems are classi-
fied 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 EN 50598
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 EN 50598, 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 EN 50598 with typical values.

For holistic consideration, it is essential to include all the relevant
components of a drive system. The EN 50598 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 pro-
ducing magnetization and holding torque does occur. In sum-
mary, the key advantage of standard EN 50598 is the ability to
perform the energy analysis of an electrical drive system based
on standardized load profiles in all operating ranges due to uni-
form 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 EN 50598-2 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.

Operating points for CDMs

Determination of the
efficiency classes IEO to IE2

0, 100 50,100\4 Pern(90, 100
Pooml ) Pooml ) ® com( )

100
%
g 50 Pcom(0, 50) Pcom(S50, 50) Pcom (90, 50)
5
o O
20 @
&3 Pcom (0, 25) Pcom (50, 25) g
&8s 25 z
0 o
0 50 % 90 100
Relative motor stator frequency ~——»

Pcpm (90, 100) 25% greater losses

Prcom(90, 100) IE0 than reference value
125%
{\r’:ffz:z;:g: ::ISLL:/Zrter) 100% 1IE1 Reference value +25%
75%
50% IE2 25% lower losses than

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 EN 50598-2 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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. Overview (continued)

Operating points for PDS

CDM losses

Motor losses (Complete Drive Modules, frequency converters)

100 ‘pRM (100, 100) 100 oPcOM (0, 100) pcom (50, 100) lpCDM (90, 100)
% %
S 50 E 50 Peom (0, 50) Pcom (50, 50) Pcom (90, 50)
5 5
e e
53 83 |pcom(©25) peom (50, 25)
25 gs?®
0 0
0 50 % 100 0 50 % 90 100
Relative speed ——» Relative motor stator frequency ———»
PDS losses
(Power Drive System)
Determination of the
efficiency classes IESO to IES2
0, 100 50, 100 \4 100, 100
100 Peps ( ) Peps ( ) ‘pPDS( )
%
()
>
g
o
2 o |Peos (0, 50) Pros (50, 50) Prps (100, 50)
3
['4
Peps (0, 25) Peps (50, 25) g
25 PDS PDS 3
4
g
0 g
0 50 % 90 100
Relative speed ——»
Ppps (100, 100) 20% greater losses
Preps (100, 100) [BSg than reference value
120%
Reference value - 0
(reference system = 100% |ESH Reference value +20%

reference converter 80%

PRI e IES2 20% lower losses than

50% reference value
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 inverters for single-axis drives are
class IES2 is the new synchronous inductance drive system with available on the Internet at
SIMOTICS reluctance motors and SINAMICS drives. https://support.industry.siemens.com/cs/document/94059311

More information is available on the Internet at
www.siemens.com/drivesystem-reluctance
www.siemens.com/simotics-gp
www.siemens.com/simotics-sd

More information on current laws and standards, new standards,
and mandatory guidelines is available on the Internet at
www.siemens.com/legislation-and-standards
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4 CANopen

A0 USS

Further information regarding PROFINET
and PROFIBUS can be found at
www.profibus.com
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. Overview

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 properties and special application areas of the various bus
systems for SINAMICS converters incl. SIMATIC ET 200pro FC-2
frequency converters are briefly described in the following.

Protocol SINAMICS V  SINAMICS G SINAMICS S
V20 G120C G120 S110
& o
w n
=] o 10
< D =]
N N [}
=] =] =]
(3] (3] (3]
PROFINET - v v v v
- PROFINET RT - v v v v
- PROFINET IRT - _ _ v
isochronous
- PROFINET IRT - v v v v
not isochronous
- PROFINET - v v v v
Shared Device
- PROFINET - v v v v
media redundancy MRP
(step-change)
- PROFINET - v v v v

media redundancy
MRPD (bumpless)

- System redundancy S2 - - - - -

- PROFIsafe - v v v v

- PROFlenergy - v v v _

- PROFIdrive - v v v v
application class 1

- PROFIdrive - — _ v v
application class 3

- PROFIdrive - - - - v
application class 4

PROFIBUS DP - v v v v

- PROFIBUS DP - - - - v

equidistance and
isochronous mode

- PROFIBUS DP - v v v v
slave-to-slave
communication

EtherNet/IP - v v v _
Modbus TCP - - - - -
Modbus RTU v v v v _
AS-Interface - - _
BACnet MS/TP - - -
CANopen - _ _
uss v v v
FLN P1 - - -
Web server - - _ _ _

ANERN
<

. More information

Further information on SINAMICS V90 can be found in Further information on SINAMICS G110M, SINAMICS G110D,
Catalog D 33. SINAMICS G120D and SIMATIC ET 200pro FC-2 can be found
in Catalog D 31.2.

Further information on SINAMICS S120 can be found in
Catalog D 21.4.
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PROFINET - the Ethernet standard for automation

PROFINET is the world's leading Industrial Ethernet standard for
automation with more than 10 million nodes installed worldwide.

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

G_D211_XX_00050

Your advantages at a glance

Tailor-made plant concepts Optimal use of resources Increased productivity

I Industrial Wireless LAN I> One cable for everything > Speed

| Safety > Device/network diagnostics > High precision

> Flexible topologies [ 2 Energy efficiency > Large quantity structures

> Open standard > Simple wiring > High transmission rate

> Web tools > Fast device replacement » Redundancy %
;I

|

> Expandability » Ruggedness/stability > Fast start-up g
i
(O]
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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 innova-
tive 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 estab-
lished fieldbuses, PROFINET also enables the use of star, tree
and ring structures. This is made possible by switching technol-
ogy via active network components, such as Industrial Ethernet
switches and media converters, or by integrating switch func-
tionality into the field devices. This results in increased flexibility
in the planning of machines and plants, as well as savings in ca-
bling.

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 Guide-
lines" 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 communi-
cation 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 transpar-
ency, open IT communication, network security and simul-
taneous real-time communication.

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. Irrespec-
tive 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 commis-
sioning 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 mainte-
nance concepts or the high-speed exchange of production data
become possible.

Expandability

On the one hand, PROFINET facilitates the integration of existing
systems and networks without any great effort. In this way,
PROFINET safeguards investments in existing plant compo-
nents 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.
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Efficiency

Greater global competition means that companies must use
their resources economically and efficiently. This applies in par-
ticular 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 (PROFlIsafe, 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 diagnosis, 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 manage-
ment software.

For easier maintenance of PROFINET devices, both on-site and
remotely via a secure VPN connection, application-specific web-
sites 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, auto-
mated 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 re-

quirement to set up industry-standard networks in the shortest
possible time without any special knowledge.

With FastConnect, Siemens offers a high-speed installation sys-
tem that meets all of these requirements. FastConnect is the
standard-compliant, industry-standard cabling system consist-
ing of cables, connectors and assembly tools for PROFINET net-
works. 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 automati-
cally. 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, particu-
larly 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.

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 de-
vices 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 deter-
ministic 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 de-
terministic 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-indepen-
dent communication between CPUs and drives.
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1SIMOTION -
D4x5-2

||

SIMOTION
C240 PN

SINAMICS
S$120

High data rate SIMOTION s R
By using 100 Mbit/s in full duplex mode, PROFINET achieves o / =7 |5

a significantly higher data rate than previous fieldbuses. This
means that other plant data can be transmitted over TCP/IP with-
out any problems, in addition to the process data. PROFINET
therefore meets the combined industrial demands for simultane-

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 control-

lers 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.

ously transmitting high-speed 10 data and large volumes of data i i

for additional sections of the application. Even the transmission

of large volumes of data, such as that from cameras, has no -0l

adverse effect on the speed and precision of the IO data trans-

mission, thanks to PROFINET mechanisms. — 2'1";’8"\’"03

Media redundancy X200IRT

A higher plant availability can be achieved with a redundant in-
stallation (ring topology). The media redundancy can be imple-
mented not only with the aid of external switches, but also by
means of integrated PROFINET interfaces. Using the media re- g, mpless media redundancy illustrated by example of SINAMICS $120
dundancy protocol (MRP), reconfiguration times of 200 ms can with SIMOTION and SCALANCE X200IRT

be achieved. If the communication is interrupted in just one part

G_D211_XX_00294a

of the ring installation this means that a plant standstill is pre- . Benefits

vented and any necessary maintenance or repair work can be

performed without any time pressure. e PROFINET is the open Industrial Ethernet standard for
automation

For motion control applications, PROFINET with IRT in ring ) )

topologies offers extended media redundancy for planned ¢ PROFINET is based on Industrial Ethernet

duplication (MRPD) which operates in a bumpless mode without e PROFINET uses TCP/IP and IT standards

any reconfiguration time. If Communlpatlon is |nterrup¢ed (e.q. o PROFINET is real-time Ethernet

a cable break) the process can continue operating without ; ) )

interruption. e PROFINET enables seamless integration of fieldbus systems
e PROFINET supports fail-safe communication via PROFIsafe

and also via IWLAN

. Integration
PROFINET — SINAMICS S110 functions

SINAMICS S110 CU305 PN

PROFINET with IRT v
(isochronous mode)

Number of ports 2
Min. send clock in ms 1
Shared Device v
Bumpless media redundancy v
(MRPD)

Step-change media redundancy v
(MRP)

PROFlsafe v
PROFlenergy v
PROFIdrive v

. More information

More information is available at
www.siemens.com/profinet
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. Overview

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 func-
tions — slave-to-slave 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 manufac-
turers 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 of
this philosophy, reference models as well as the functionality and
performance of the PROFINET/PROFIBUS master have either no
influence or only a low influence on the drive interface.

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
¢ Class 3 - positioning drives

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

e 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-V0, DP-V1,
and the DP-V2 expansions for PROFIBUS including the functions
‘Slave-to-Slave Communication" and "Isochronous Operation,
or PROFINET IO with real-time classes RT and IRT.

Application Class 4

Automation

Technology
Interpolation
Pos. Control

A

G_PM10_DE_00133

| 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 Ctrl.

. More information

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

PROFIBUS

. Overview

PIRJOJ[F] ]

BjU[S

G_PM10_XX_00144

PROFIBUS - the proven, rugged bus system for automation
engineering applications

The requirements of users for an open, non-proprietary com-
munication system have resulted in the specification and stan-
dardization of the PROFIBUS protocol.

PROFIBUS defines the technical and functional features of a
serial fieldbus system, with which the distributed field auto-
mation 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 Inter-
national (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 PA (Process Automation) — the version for applica-
tions in process automation. PROFIBUS PA uses the intrinsi-
cally safe transmission technology specified in IEC 61158-2.

e PROFIBUS DP (Distributed Periphery) — this version, which is
optimized for speed, is specifically tailored to the communi-
cation 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.

DP slave

A DP slave is an 1/O device which receives output information or
setpoints from the DP master, and as response, returns input in-
formation, measured values and actual values to the DP master.
A DP slave never sends data automatically, but only when re-
quested by the DP master.

The quantity of input and output information depends on the
device, and for each DP slave 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 slave class:

DP master class 1

. Function

Functional scope in DP masters and DP slaves

The functional scope can differ between DP masters and
DP slaves. The different functional scopes are classified as
DP-V0, DP-V1 and DP-V2.

DP-V0O communication functions

The DP-V0O 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 slave must be supplied with
extensive parameterization data during start-up and during nor-
mal operation. These acyclically transferred parameterization
data are only rarely changed in comparison to the cyclic set-
points, actual values, and measured values, and are transferred
at lower priority in parallel with the cyclic high-speed user data
transfer. Detailed diagnostic information can be transferred in
the same way.

DP-V2 communication functions

The extended DP-V2 master functions mainly comprise func-
tions for isochronous operation and slave-to-slave communi-
cation between DP slaves.

¢ |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 slaves can then synchronize
their applications with this signal. The signal jitter between
cycles is less than 1 ps.

Slave-to-slave communication:

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

For PROFIBUS DP, DP master class 1 is the central component. _ Integration

In a defined and continually repeating message cycle the
central master station exchanges information with distributed
stations (DP slaves).

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 slaves.

PROFIBUS with SINAMICS

SINAMICS uses the PROFIBUS DP protocol. SINAMICS drives
can only be used as DP slaves.
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Communication

Industrial Ethernet

. Overview

Ethernet

Industrial

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

Apart from the use of information technology, the deployment of
distributed automation systems is also on the increase. This
entails breaking up complex control tasks into smaller, manage-
able and drive-based control systems. This increases the de-
mand for communication and consequently a comprehensive
and powerful communication system.

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

. Benefits

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

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

e Fast commissioning thanks to the simplest connection method

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

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

e Networking of different application areas such as office and
production areas

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

* Investment protection due to continuous compatibility with
further developments

e Wireless communication using Industrial Wireless LAN
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

e Fail-safety through redundancy

Expanded diagnostics and message concept

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

SIMATIC NET offers corresponding network components and
products.

. Integration

Industrial Ethernet with SINAMICS

SINAMICS provides Control Units and Communication Boards
with PROFINET interface based on 100 Mbit/s Ethernet. This
means that process communication in real-time, as well as
engineering and HMI via standard TCP/IP are simultaneously
possible.

It is also possible to access the web server in SINAMICS at the
same time that process communication is in progress.

The CU310-2 and CU320-2 Control Units have an additional
Ethernet interface at the front so that service and engineering
tasks can be performed very easily.

Communication with SINAMICS over Industrial Ethernet
PG/PC/HMI communication

PG/PC/HMI communication is performed using protocols which
are based on the basic TCP/IP protocol.

e Engineering and diagnostics with STARTER

IT communication

IT communication is performed using protocols which are based
on the basic TCP/IP protocol. The most important IT protocols
are:
e HTTP/HTTPS: Hypertext Transfer Protocol (Secure)
Using a standard Internet browser, it is possible to retrieve
predefined web pages containing diagnostic information from
the device. Furthermore, user-defined web pages containing
information defined by the user can be stored in the device.

e SNMP: Simple Network Management Protocol
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Communication

EtherNet/IP

. Overview

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 the ODVA (Open DeviceNet Vendor Association) and belongs
EtherNet/IP-

to the international standard series IEC 61158.

Modbus RTU

. Overview

As a simple fieldbus protocol, Modbus RTU can be used both
cyclically and acyclically. Based on RS485 physical bus charac-
teristics, up to 32 nodes can be networked to one bus segment
and connected to a higher-level controller. This protocol is
generally used when there are limited demands on data through-
put.

CANopen

. Overview

CANopen is a communication protocol based on CAN physical

characteristics, which is predominantly used in the automation

industry and for networking within complex devices. Originally

conceived as a fieldbus for networking devices in motion control
= applications such as handling systems, CANopen has since
&Y established itself in the field of medical engineering, vehicle

automation, rail and ship networking as well as building auto-
mation. Interoperability of CANopen is ensured through the use
of application and device profiles, whereby the wide range of
options offered by the bus specification enables an appropriate,
precise selection to be made for the application or device in
question. Furthermore, inverters with CANopen support the
"CiA 402 Electrical Drives" device profile.

. Overview

As a simple fieldbus protocol, USS (Universal Serial Interface
protocol of Siemens AG, 1992) can be used both cyclically and
acyclically. Based on RS485 physical bus characteristics, up to
32 nodes can be networked to one bus segment and connected
to a higher-level controller. This protocol is generally used when
there are limited demands on data throughput.
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Technology functions

Free function blocks (FFB)

. Overview

On specific SINAMICS devices, free function blocks (FFB) are
available as a standard technology function, which can be
called up as an additively activatable function module. The FFB
can be used to connect simple binary states or several input
signals to a control signal (e.g. ON command). Furthermore,
analog signals can also be adapted.

In addition to logical operations such as AND/OR, arithmetic
functions as well as more complex blocks such as smoothing
elements, limit monitors, or storing elements are also available.
All of the blocks can be flexibly interconnected with one another
using BICO (Binector-Connector technology).

In the SINAMICS Startdrive engineering tool, the FFB can be
comfortably parameterized via screens.

Supported functions in the function module
of the free function blocks (FFB)

Logical functions Programming of Boolean logic and

logic operations

Arithmetic functions Programming of mathematical

functions

Timer functions Generating of pulses and

switching delays

Memory functions Programming of binary flip-flops

Switch functions Programming of binary and

numerical switches

Control functions Programming of functions for

open-loop and closed-loop control

Complex functions Programming of threshold value

monitors and control units

The table above shows an overview of the supported functions
of the FFB. Depending on the SINAMICS inverter, up to 25 differ-
ent block types are available. The number of available blocks
per module type is limited. The blocks are not multi-instance-
capable.

The sequence and calculation intervals (sampling times) can be
selected for each block, but the calculation intervals are limited
by the performance of the Control Unit.

The user-friendly overview for parameter assignment is shown
below, based on the example of the SINAMICS G120 inverter. In
this example, three digital inputs which are linked to each other
via alogical AND function block are acquired. The drive can only
be released when all inputs have a HIGH signal.

o | 1) hunseme group 1 [=]

] orrL .
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Technology functions

Basic positioner EPos

. Overview

Function module basic positioner EPos

The basic positioner EPos is available as a standard technology
function for the following SINAMICS Control Units and can be
called as a function module that can be activated additionally.

SINAMICS S120 CU310-2 and CU320-2 Control Units
SINAMICS S110 CU305 Control Units

SINAMICS G120 CU250S-2 Control Units

SINAMICS G120D CU250D-2 Control Units

The basic positioner can be used to resolve basic motion control

tasks without additional external technological outlay from the
drive itself.

Integrated functionality for absolute and relative
positioning of linear and rotary axes with motor encoders
or machine encoders.

Diive navigate |
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The EPos basic positioner in the SINAMICS drive system pro-
vides powerful and precise positioning functions. Due to its
flexibility and adaptability, the basic positioner can be used for
a wide range of positioning tasks.

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

Many applications can be carried out without external position
controllers.

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

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

User-friendly configuring and commissioning, including control
panel (operation using PC) and diagnostics, are possible with
the STARTER and SINAMICS Startdrive commissioning tools.

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

Different operating modes and their functionality increase
flexibility and plant productivity, for example, by means of
‘on-the-fly" and bumpless correction of the motion control.

Preconfigured PROFIdrive positioning frames are available
which, when selected, automatically establish the internal
‘connection” to the basic positioner.
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Technology functions

Basic positioner EPos

. Overview (continued)

Functionality of the EPos basic positioner

Lower-level closed-loop position control with the following

essential components

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

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

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

Mechanical system
e Backlash compensation
e Modulo offset

Limitations

e Speed/acceleration/delay/jerk limitation

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

e Stop cams (traversing range limitation using hardware limit
switch evaluation)

Referencing or adjustment
e Set reference point (for an axis at standstill)

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

¢ Flying referencing (seamless referencing possible during
‘normal" traversing with the aid of the measuring input
evaluation; generally evaluation, e.g. of a BERO. Subordinate
function for the modes "jog", "direct setpoint input/MDI" and
"traversing blocks")

¢ Absolute encoder alignment

Traversing block mode

e 64 traversing blocks for
- SINAMICS S120 CU310-2 and CU320-2 Control Units

e 16 traversing blocks for
- SINAMICS S110 CU305 Control Units
- SINAMICS G120 CU250S-2 Control Units
- SINAMICS G 120D CU250D-2 Control Units

® Positioning using traversing blocks that can be stored in the
drive unit including continuation conditions and specific jobs
for a previously homed axis.

e Configuring traversing blocks using the traversing block
editor in the relevant commissioning tool of the
SINAMICS drive family

e A traversing block contains the following information:

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

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

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

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

Direct setpoint specification (MDI) mode

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

e |tis always possible to influence the motion parameters during
traversing (on-the-fly setpoint acceptance) as well as for on-
the-fly changes between the setup and positioning modes.

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

Jog mode

e Closed-loop position controlled traversing of the axis with
"endless position controlled" or "jog incremental" modes
(traverse through a "step width"), which can be toggled
between
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Introduction
Application
More information

SINAMICS V20 basic converters
Overview

Benefits

Application

Design

Function

Integration

Selection and ordering data
Technical specifications
Dimensional drawings
More information

/53 SINAMICS V20 Starter Kit

Line-side components

Line filters

Line reactors

Recommended line-side overcurrent
protection devices

/7% DC link components
7Zes | Braking resistors
725 SINAMICS V20 Braking Module

/73 Load-side power components

725 Output reactors
Supplementary system components
SINAMICS V20 Parameter Loader
SINAMICS V20 BOP and
SINAMICS V20 BOP Interface
SINAMICS V20 Smart Access
SINAMICS V20 1/O Extension Module

SINAMICS V20 shield connection kits
SINAMICS V20 replacement fans
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0.12 kW to 30 kW (0.16 hp to 40 hp)

Introduction
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. Application

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

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, Radial / axial fans Radial / axial fans pumps Metering pumps Metering pumps Hydraulic pumps
compressing | Compressors Compressors
V20 G120P S120 G120 S110 S120
G120C G130/G150
G120P G180 "
Conveyor belts Conveyor belts Elevators Acceleration con- Acceleration con- Storage and retrieval
Roller conveyors Roller conveyors Container cranes veyors veyors machines
Chain conveyors Chain conveyors Mining hoists Storage and retrieval  Storage and retrieval | Robotics
Lifting/lowering Excavators for open- | machines machines Pick & place
devices cast mining Cross cutters Rotary indexing tables
Elevators Test bays Reel changers Cross cutters
Escalators/moving Roll feeds
walkways Engagers/
Indoor cranes disengagers
Marine drives
Cable railways
V20 G120 S120 Vo0 S110 S120
G110D G120D S150 G120 S210 S210
G110M G130/G150 DCM G120D DCM DCM
G120C G1go "
ET 200pro FC-2 2
Processing | Mills Mills Extruders Tubular bagging Tubular bagging Servo presses
Mixers Mixers Winders/unwinders machines machines Rolling mill drives
Kneaders Kneaders Lead/follower drives | Single-axis motion Single-axis motion Multi-axis motion
@ Crushers Crushers Calenders control control control
Agitators Agitators Main press drives such as such as such as
@ Centrifuges Centrifuges Printing machines ® Position profiles ® Position profiles * Multi-axis
Extruders e Path profiles e Path profiles positioning
Rotary furnaces e Cams
* Interpolations
V20 G120 S120 Vo0 S110 S120
G120C G130/G150 S150 G120 S210 S210
G180 " 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
N * Milling e Sawing * Milling * Milling e Sawing e Milling
A e Drilling * Drilling * Drilling e Drilling
e Gear cutting e Lasering
- e Grinding e Gear cutting
® Grinding
¢ Nibbling and
punching
S110 S110 S120 S110 S110 S120
S120 S120

With the compact SINAMICS V20 converter, Siemens offers a
simple and economical drive solution for applications with
simple motion sequences and basic requirements.

www.siemens.com/sinamics-applications

SINAMICS V20 sets itself apart with its quick commissioning
times, ease of operation, robustness and cost-efficiency.

Practical application examples and descriptions are available
on the Internet at

. More information

You may also be interested in these drives:
e More performance for the control cabinet in IP20 degree of protection = SINAMICS G120C

e With positioning function in the control cabinet in IP20 degree of protection = SINAMICS G120
e With positioning function for distributed drive solutions in IP65 degree of protection = SINAMICS G120D (Catalog D 31.2)

) Industry-specific inverters.

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
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

SINAMICS V20 basic converters

. Overview

SINAMICS V20 converters, frame sizes: FSAA, FSAB, FSAC, FSA, FSB, FSC, FSD and FSE

SINAMICS V20 — The cost-effective, reliable and easy-to-use
converter for basic applications

Today, in an increasing number of applications in plant and
machinery construction, individual automation and drive solu-
tions are demanded that automate simple motion sequences
with low associated requirements.

The compact SINAMICS V20, the basic performance converter,
offers a simple and cost-effective drive solution for these types
of applications. SINAMICS V20 sets itself apart with its quick
commissioning times, ease of operation, robustness and cost-
efficiency.

With eight frame sizes, it covers a power range extending from
0.12 kW to 30 kW (0.16 hp to 40 hp).

Minimizing costs

SINAMICS V20 keeps engineering and commissioning costs as
well as those in operation as low as possible. To increase energy
efficiency, the converter is equipped with a control technique to
achieve optimum energy efficiency through automatic flux re-
duction. Not only this, it displays the actual energy consumption
and has additional, integrated energy-saving functions. This
allows energy consumption to be slashed drastically.

. Benefits

Easy to install

e Push-through and wall mounting

- Side-by-side mounting possible for both

- Compact installation allows smaller cabinets to be used

- Push-through mounting allows the cabinet to be cooled
more easily

- Frame sizes FSAA, FSAB and FSAC (230 V 1 AC) are
significantly smaller compared to the previous frame sizes
FSA and FSB within the same power range

* Plug & Play
- Can be run "out-of-the-box" without other options
- Basic operator actions at a built-in BOP (Basic Operator
Panel)

e Connection of SINAMICS V20 with USS or Modbus RTU via

terminals

- Easy integration into existing systems

- Easier commissioning through standard libraries and
connection macros

- Full flexibility of Modbus RTU settings widens communi-
cation with controller

- Simple connection to a control system (e.g. SIMATIC S7 PLC
via Modbus RTU/USS)

¢ Integrated Braking Module

- Converters > 7.5 kW (frame sizes FSD and FSE) have an
integrated Braking Module. In this case, the braking resistor
can be directly connected. The dynamic energy is dissi-
pated as heat in a braking resistor with an adjustable duty
cycle of between 5 % and 100 %.

- Possible to use dynamic braking to increase braking
performance

e EMC category C1

- The devices are optionally available with an integrated RFI
suppression filter, enabling compliance with the radio inter-
ference limit values laid out in IEC 61800-3 category C1
when installed in the control cabinet in an EMC-compliant
manner. Frame sizes FSAA, FSAB and FSAC therefore
satisfy the radio interference requirements for industrial
applications as well as for use in residential and business
environments, including commercial applications such as
refrigerated counters, fitness equipment, ventilation
systems, industrial washing machines, etc.
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

SINAMICS V20 basic converters

. Benefits (continued)

Easy to use

e Parameter settings can be easily transferred from one unit to
another using the battery-operated parameter loader.
- Less technical support required
- Short commissioning time
- The product is delivered to the customer already preset

® Integrated connection and application macros
To simplify 1/O configuration and make the appropriate
settings
- Shorter commissioning time
- Integrated and optimized application setting
- Simple connection and application macros can be selected
instead of configuring long, complicated parameter lists
- Errors caused by wrong parameter settings can be avoided

e Keep Running Mode allows uninterrupted operation

This function provides higher productivity in production by

automatic adaptation in the case of unstable line supplies

- Stable operation under difficult line supply conditions

- Higher productivity through prevention of interruptions to the
production line

- Adaptation to application-relevant reactions through flexible
definition in case of faults/alarms

* Wide voltage range, advanced cooling design and coated
PCBs increase robustness of the drive in difficult environments
- Operation possible when the line supply voltage fluctuates
- Reliable operation at line voltages:
200 V... 240 V 1 AC (-15 %/+10 %) )
380V...480V 3 AC (-15 %/+10 %)
- Operating and ambient temperatures between -10 °C and
+40 °C (max. +60 °C with derating)

e Wireless commissioning, operation and diagnostics via
mobile device or laptop thanks to the optional web server
module SINAMICS V20 Smart Access
- Enables easy access to the converter, even when it is
installed in difficult-to-access areas

- Simple operation thanks to intuitive user interface and
commissioning wizard

- Flexible choice of terminal devices as the web server works
with every HTML5-compatible web browser

e Expansion of the 400 V converters with two digital inputs and
two digital outputs (relay outputs) thanks to optional
SINAMICS V20 I/O Extension Module
- Higher flexibility of the frequency converter without
additional outlay for installation, hardware and software

- Additional functionalities such as multi-pump control, with
which up to four pumps can be controlled with a frequency
converter

1) Single-phase devices can also be connected to two phases of a three-
phase 120/240 V power supply system. The voltage between L1 and L2
should be within the range of 200 V to 240 V, -15 % to +10 % (phase-
phase or phase-neutral conductor). Further information can be found at:
https://support.industry.siemens.com/cs/document/109476260

2 The output current /_is based on the duty cycle for low overload (LO).
3) The output current I is based on the duty cycle for high overload (HO).

Easy to save money

Energy reduction during operation and standby

 ECO mode for V/f, V2/f
The integrated ECO mode for V/f, V2/f control automatically
adapts the magnetic flux in the motor to save energy. The
energy consumption can be shown in kWh, CO, or even in the
local currency.
- Energy saving during low dynamic load cycles
- Specifies the actual energy that has been saved

Hibernation mode

Converter and motor are only activated when used by the

plant or machine

- Smart hibernation saves energy

- Motor service life is extended

- Reduced pump wear at low speed

- Less time needed to program PLC code for pump/fan
applications (PLC)

DC link coupling

Applications that use SINAMICS V20 drives with the same

power rating can share a common DC bus to reuse the

regenerative energy

- Generate and save energy in applications that use coupled
motors

- The converters can then optimally share the load mutually.

- Reduce the need for dynamic braking and external
components

Integrated energy flow monitoring

e Energy consumption and savings are monitored without the
need for power measurement equipment
- Intuitive values of power consumption and savings without
additional investments for measurement equipment
- Values can be shown as kWh, CO, or as a currency

Cost-savings for low-overload applications with SINAMICS V20
converters, frame size FSE

SINAMICS V20 frame size FSE converters feature two different
load cycles:

e Low overload (LO): 110 % x I 2for 60 s (cycle time: 300 s)
e High overload (HO): 150 % x Iy Sfor 60 s (cycle time: 300 s)
With the low-overload cycle, the converter can reach a higher
output current and power.

A smaller converter can be used. Optimally designed for
variable applications:

e | ow overload for applications with a low dynamic response
(continuous duty)

e High overload for applications with a high dynamic response
(cyclic duty)

Complete motion control solutions from Siemens —
SINAMICS V20 and SIMATIC

Siemens offers comprehensive solutions from a single source for
general motion control applications with a selection of different
SINAMICS application examples:

® Ready-to-run application examples, including wiring
diagrams, parameter descriptions

e Sample configurations for connecting SINAMICS with
SIMATIC, including hardware, software and wiring examples,
installation instructions for the supplied S7 project, drive
parameterization, and HMI sample projects
- Correctly configured project, ready for operation
- Optimal leveraging of TIA advantages
- Free download via the Online Support portal:

www.siemens.com/sinamics-applications
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. Application

Typical applications

Pumping, ventilating, compressing Advantages

® Centrifugal pumps * High availability through automatic restart and flying restart after power failures
* Radial/axial fans * Broken belt detection by monitoring the load torque
e Compressors * Pump protection against cavitation

e Hammer start and blockage clearing modes for clogged pumps

¢ PID controller for process values (e.g. temperature, pressure, level, flow)

¢ PID auto tuning to optimize controller parameters

¢ Hibernation mode stops the motor when demand is low

¢ Motor staging extends the flow range by adding two more fixed-speed drives (cascade)

* Frost and condensation protection prevents moisture in motors under extreme
environmental conditions

¢ With optional SINAMICS V20 I/O Extension Module for 400 V converters: Multi-pump
control "), with which up to four pumps can be controlled with a frequency converter and
applications that require additional digital inputs and digital outputs (e.g. in water supply
systems for buildings)

Advantages

* Conveyor belts * Soft, jerk-free acceleration reduces the stress on the gear units, bearings, drums and

e Roller conveyors rollers
e Chain conveyors e Super torque start for conveyor belts with high breakaway torque

« Moving walkways e Dynamic behavior by using braking resistor or DC braking
« Bucket conveyors e Direct control of mechanical holding brake
* Broken belt detection by monitoring the load torque
 Precise stopping with Quick Stop (switch-off positioning) independently of the control cycle

Processing Advantages

e Single drives in the processing industry ¢ Frost and condensation protection prevents moisture in motors under extreme
@ suqh as mills, mixers, kneaders, crushers, environmental conditions
agltators,. Ce”_t”fuges . o e Higher productivity with uninterrupted production due to Keep Running Mode
@ * Single drives in commercial applications * Exchange of regenerative energy via the DC link
such as ovens, mixers, industrial washing . . )
machines ® Super torque start for machines with a high breakaway torque

* Main drives in machines with mechanically
coupled axes such as spinning machines,
braiding machines for textiles, ropes and
wires

") Further information on the multi-pump control can be found in the
operating instructions and on the Internet at:
www.siemens.com/sinamics-v20/documentation
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. Design (continued)

Accessories

©) SINAMICS V20 Smart Access Wireless commissioning, operation, and diagnostics with mobile device or laptop using web server module
® SINAMICS V20 BOP e Same function as the integrated BOP (Basic Operator Panel)
e Can also be used for remote mounting
® Values and setpoints are changed by rotating the wheel
e For distributed mounting with IP54 and UL Type 1 enclosure rating
® SINAMICS V20 BOP Interface e Connection between converter and BOP
* RJ45 interface is compatible with standard network cable
@®  Standard network cable e Cable not included in delivery
® You can use any standard network cable with standard RJ45 connector
® SINAMICS V20 Parameter Loader * Up to 100 parameter sets with parameter settings can be written from the memory card to the converter, or
saved from the converter to the memory card
® The converter does not have to be connected to the line supply
®  SINAMICS SD card * Memory card, 512 MB
e Standard SD cards up to 32 GB are supported
@ SINAMICS V20 I/0 Extension Module e Expansion of the 400 V converters with two digital inputs and two digital outputs (relay outputs)
Line filter Improved EMC characteristics
® Line reactor * Reduces the harmonic current
* Improves the power factor
* Recommended if input current (rms value) is higher than the rated current of the converter
SINAMICS V20 Braking Module e Shortens the deceleration ramp time
e Suitable for 230 V 1 AC and 400 V 3 AC
* Adjustable duty cycle from 5 % to 100 %
o For frame sizes FSAA, FSAB, FSAC, FSA, FSB and FSC
e FSD and FSE already have an integrated braking unit
@ Braking resistor * Dissipates regenerative energy as heat
® 5 % duty cycle as default setting
@  Output reactor For longer motor cable
® 230 V 1 AC: 200 m (shielded and unshielded)
® 400V 3 AC:
- for frame sizes FSA to FSD: 150 m (shielded and unshielded)
- for frame size FSE: 200/300 m (shielded/unshielded)
@  Shield connection kit ® Shield connection
o Strain relief
Standard fuse Recommended fuse corresponding to the IEC/UL standard
@®  Circuit breaker Recommended circuit breaker corresponding to the IEC/UL standard
. Function
Feature Comment Feature Comment
Connection and Sets groups of parameters to simplify commissioning ECO mode Economy mode — searches for most efficient rated

application macros

e Connection macros for connections
* Application macros for applications

point

Hibernation mode Intelligent economy mode in idle state

Keep Running

Mode

motor going — enables
® Vyc_max controller

e Kinetic buffering

® Restart after fault

e Flying start.

® Disables alarms etc.

Single-parameter setting for a mode which keeps the

PID controller Integrated PID controller with auto-tuning function

Kinetic buffering
(Vdc_min controller)

Retention of minimal DC voltage through regenerative
energy for continued operation

Vdc_max controller  Automatic change of ramp down time/braking time

Imax controller Automatic change of ramp up time to avoid

overcurrent

Update 06/2018
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. Function (continued)

Feature
Automatic restart

Comment

Automatic restart of drive once the power has been
restored following a power failure. All faults are
acknowledged automatically and the drive is
switched on again

Feature

Customization of

parameter defaults

Comment

Customers or OEMs can set their own special
"permanent" defaults which can only be deleted in
special mode

Flying restart

Allows the converter to be switched to a rotating
motor

Energy consump-
tion monitoring

Displays a simple estimate of energy or cost saved
against use of a line-connected motor

50/60 Hz adaptation

Easy selection of operation with 50 Hz (Europe,
Asia) / 60 Hz (USA)

V/f and V2/f

V/f: perfectly suitable for almost any application in
which the speed of asynchronous (induction) motors
is to be changed

V2/f: suited to loads with quadratic load curves, e.g.
turbo machines such as pumps and fans

Converter status in

case of a fault

Record the fault with running data
® Fault code

® Drive setpoint

¢ Drive status

¢ DC link voltage

e Qutput current

e Output voltage

List of modified
parameters

When this filter is activated, the parameter list only
displays the parameters which were modified by
users

FCC

Maintains motor flux current for improved efficiency

Programmable
V/f coordinates

Freely adjusts the V/f characteristics, e.g. torque
behavior of the synchronous motor

JOG

Moves the motor to test the direction or moves the
load to specific position. When the BOP switches to
JOG mode, pressing the start button of the BOP will
run the motor up to the JOG frequency.

Releasing the start button stops the motor

Load torque

Detects the load torque to establish failure of the

monitoring mechanical connection between motor and load
machine, overload, motor blocking or no-load
operation, e.g. in the event of a V-belt tear in a fan
or when a load machine jams

Phase loss Detects and protects against phase loss

detection

Cavitation Protects against cavitation damage to pumps

protection

DC braking

Stops the motor which runs at constant speed and
only comes to a standstill in longer time intervals, e.g.
centrifuges, saws, grinding machines and conveyor
belts

Condensation
protection

Automatic application of DC current to motor to
protect from condensation

Mechanical holding

brake control

The motor holding brake prevents the motor from
undesirable turning when the converter is switched
off. The converter has an internal logic to control an
external motor holding brake

Frost protection

Automatically rotates motor to stop fluids freezing
when temperature falls near or below freezing e.g.
for the sequential connection of multiple pumps
working in one system

Motor staging

Automatic control and staging of several motors

uss

Universal Serial Interface Protocol

Modbus RTU

Modbus RTU communication available via the
RS485 link

Super torque mode

Big torque boost for starting high-inertia applications

Multi-pump Control of up to four pumps with a frequency

control ! converter by means of optional SINAMICS V20
1/0O Extension Module

Dual ramp Switchable ramps for specific applications

parameterizable

Hammer start mode

A number of torque pulses at start-up to start difficult
or "stuck" loads

Programmable fixed
frequency setpoint

16 fixed frequencies can be defined and switched by
digital inputs or communication

Blockage clearing
mode

Multiple-reverse function to clear blocked pumps

Simple parameter-
based menu on
internal or external
BOPs

Easy selection for displaying values, editing
parameters, converter setup

Drive data sets
(DDS)

3 parameter sets for the motor and load. The user
can switch the parameter set to suit the motors and
applications

Command data sets

(CDS)

3 parameter sets for the setpoint and command.
The user can switch the parameter set to suit the
control system

Simple text menu
for setup

The parameter number will be shown as short text in
the 7-segment LED display

Flexible voltage
boost

Increases the output voltage to compensate resistive
losses or increase the output torque

Motor frequency
display scaling

User settable display scaling for special applications
i.e. rather than Hz, it shows application-specific

values like "gallons per minute", "potatoes per hour",
etc.

) Further information on the multi-pump control can be found in the
operating instructions and on the Internet at:
www.siemens.com/sinamics-v20/documentation

Skippable frequency

bandwidth

Defines 1 to 4 frequencies to avoid effects of
mechanical resonance and suppress frequencies
within an adjustable skip frequency bandwidth

2-wire/3-wire
control

The wide range of setting options is especially
intended to allow emulation of existing control
methods on the plant or system side if the converter
has to be integrated into an existing application
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Expansion port

Connection example for SINAMICS V20
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. Selection and ordering data

Rated power 1) Rated input Output Fan Frame size ~ SINAMICS V20 SINAMICS V20
current current fy 2 without integrated line filter with integrated line filter
Category C19
kW hp A A Article No. Article No.

200...240V 1 ACY

0.12 0.16 2.3 0.9 - FSAA 6SL3210-5BB11-2UV1 6SL3210-5BB11-2BV1
0.25 0.33 45 1.7 - FSAA 6SL3210-5BB12-5UV1 6SL3210-5BB12-5BV1
0.37 0.5 6.2 2.3 - FSAA 6SL3210-5BB13-7UV1 6SL3210-5BB13-7BV1
0.55 0.75 7.7 3.2 - FSAB 6SL3210-5BB15-5UV1 6SL3210-5BB15-5BV1
0.75 1 10 4.2 - FSAB 6SL3210-5BB17-5UV1 6SL3210-5BB17-5BV1
11 1.5 14.7 6 1 FSAC =74 6SL3210-5BB21-1UV1 /474 6SL3210-5BB21-1BV1
15 2 19.7 7.8 1 FSAC 47 6SL3210-5BB21-5UV1 /474 6SL3210-5BB21-5BV1
Rated power ") Rated input Output Fan Frame size SINAMICS V20 SINAMICS V20
current current fy 2 without integrated line filter with integrated line filter
Category €25
kW hp A A Article No. Article No.

200..240V 1 AC 4

22 3 27.2 1Al 1 FSC 6SL3210-5BB22-2UV0 6SL3210-5BB22-2AV0
3 4 32 13.6 1 FSC 6SL3210-5BB23-0UV0 6SL3210-5BB23-0AV0
Rated Rated Output Power based Output Fan Frame size SINAMICS V20 SINAMICS V20
power 6) input current on the output current without integrated line filter with integrated line filter
current L™ current /y o2 Category C3 &
At 400 V/ At 400 V/
480 V 480 V
kW hp A A kW hp A Article No. Article No.

380...480 V3 AC

037 05 1.7 1.3/1.3 0.37 0.5 1.3/1.3 - FSA 6SL3210-5BE13-7UV0 6SL3210-5BE13-7CV0
055 075 21 1.7/1.7 0.55 0.75 1.7/1.7 - FSA 6SL3210-5BE15-5UV0 6SL3210-5BE15-5CV0
075 1 2.6 2222 0.75 1 2.2/2.2 - FSA 6SL3210-5BE17-5UV0 6SL3210-5BE17-5CV0
11 15 4 3.1/3.1 1.1 15 3.1/3.1 1 FSA 6SL3210-5BE21-1UV0 6SL3210-5BE21-1CV0
1.5 2 5 4.1/41 15 2 4.1/41 1 FSA 6SL3210-5BE21-5UV0 6SL3210-5BE21-5CV0
22 3 6.4 5.6/4.8 2.2 3 5.6/4.8 1 FSA 6SL3210-5BE22-2UV0 6SL3210-5BE22-2CV0
3 4 8.6 7.3/7.3 3 4 7.3/7.3 1 FSB 6SL3210-5BE23-0UV0 6SL3210-5BE23-0CV0
4 5 1.3 8.8/8.24 4 5 8.8/8.24 1 FSB 6SL3210-5BE24-0UV0 6SL3210-5BE24-0CV0
55 7.5 156.2 12.5/11 55 7.5 12.5/11 1 FSC 6SL3210-5BE25-5UV0 6SL3210-5BE25-5CV0
7.5 10 20.7 16.5/16.5 7.5 10 16.5/16.5 2 FSD 6SL3210-5BE27-5UV0 6SL3210-5BE27-5CV0
" 15 30.4 25/21 11 15 25/21 2 FSD 6SL3210-5BE31-1UV0 6SL3210-5BE31-1CV0
15 20 38.1 31/31 15 20 31/31 2 FSD 6SL3210-5BE31-5UV0 6SL3210-5BE31-5CV0
22 30 54/459  45/40 18.5 25 38/34 2 FSE 6SL3210-5BE31-8UV0 6SL3210-5BE31-8CV0
30 40 72549 60/52 22 30 45/40 2 FSE 6SL3210-5BE32-2UV0 6SL3210-5BE32-2CV0

6) Rated power of the 400 V 3 AC devices based on the output current I.
The output current /_is based on the duty cycle for low overload (LO):
110 % I for 60 s within a cycle time of 300 s.

The output current /_is based on the duty cycle for low overload (LO):
110 % I for 60 s within a cycle time of 300 s.

EN 61800-3 Category C3, 2nd environment (industrial). Shielded motor
cable length for frame size FSA max. 10 m, for frame sizes FSB to FSD
max. 25 m and for frame size FSE max. 50 m. To achieve 25 m of shielded
motor cable length, even for C2 category FSA converters, unfiltered
converters with external line filters must be used.

Regarding the first value, the rated input current for frame size FSE is
based on the duty cycle for low overload (LO), regarding the second value,
the current is based on the duty cycle for high overload (HO).

) Rated power of the 230 V 1 AC devices based on the output current Iy
The output current / is based on the duty cycle for high overload (HO):
150 % Iy for 60 s within a cycle time of 300 s.

The output current /4 is based on the duty cycle for high overload (HO):
150 % Iy for 60 s within a cycle time of 300 s.

EN 61800-3 category C1, 1st environment (residential, commercial).
Max. shielded motor cable length 5 m for frame sizes FSAA and FSAB,
and 10 m for frame size FSAC — with or without external line filter.

Single-phase devices can also be connected to two phases of a 3-phase
230 V power supply system. You can find detailed information here:
https://support.industry.siemens.com/cs/document/109476260

EN 61800-3 Category C2, 1st environment (residential, commercial).
Max. shielded motor cable length 25 m for frame size FSC.
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SINAMICS V20 basic converters

. Selection and ordering data (continued)

Accessories

Description
RS485 terminating resistor
Content: 50 units

Article No.
6SL3255-0VC00-0HAO

DIN rail mounting set
¢ For frame sizes FSAA, FSAB, FSAC and FSA

- For frame sizes FSAA, FSAB and FSAC,
amigration mounting set is also required
for installation

- For frame size FSA with fan, the operating
instructions must be followed for assembly

e For frame size FSB

6SL3261-1BA00-0AAQ

6SL3261-1BB00-0AA0

Migration mounting set

Required in addition to the DIN rail mounting
set for installing frame sizes FSAA, FSAB
and FSAC

e For frame sizes FSAA and FSAB
e For frame size FSAC INEW]

6SL3266-1ER00-0VAO
6SL3266-1EB00-0VAO

[ | Technical specifications

Power range

SINAMICS V20

230V 1AC: 0.12 ... 3kW (0.16 ... 4 hp)
400V 3 AC: 0.37 ... 30 kW (0.5 ... 40 hp)

Offset factor cos ¢

>0.95

Power factor A

0.72

Line voltage

230V 1 AC: 200 ... 240 V 1 AC (-15 ... +10 %) 1
400V 3 AC: 380 ... 480 V 3 AC (-15 ... +10 %)

Maximum output voltage

100 % of input voltage

Line frequency 50 Hz/60 Hz
Line supply type ® TN, TT, TT grounded line supply
o T for

- 230 V 1 AC unfiltered devices, frame sizes FSAA, FSAB and FSAC
- 400 V 3 AC unfiltered devices

Overload capability
* Up to 15 kW

e From 18.5 kW

High overload (HO):
150 % Iy for 60 s within a cycle time of 300 s.

Low overload (LO):

110 % /_for 60 s within a cycle time of 300 s.
High overload (HO):

110 % Iy for 60 s within a cycle time of 300 s.

Output frequency 0 ... 550 Hz, resolution: 0.01 Hz
Pulse frequency 2 ... 16 kHz

Efficiency 98 %

Programmable fixed frequency setpoints 16

Analog inputs

Al1: bipolar current/voltage mode
Al2: unipolar current/voltage mode
can be used as digital inputs

® Resolution 12 bit
Analog output AO1 current output
0...20mA

Digital inputs

e Input current, max.

DI1 ... DI4: isolated; for 400 V converters with optional SINAMICS V20 1/O Extension Module
two additional digital inputs DI5 and DI6
PNP/NPN selectable via terminal

15 mA

Digital outputs

DO1: transistor output

DO2: relay output; for 400 V converters with optional SINAMICS V20 I/O Extension Module
two additional digital outputs (relay outputs) DO3 and DO4

250 VAC 0.5 A with resistive load

30V DC 0.5 A with resistive load

Integrated interface
* Type
e Protocols

RS485
USS, Modbus RTU

Extension interface

SINAMICS V20 BOP Interface, SINAMICS V20 Smart Access, SINAMICS V20 Parameter Loader,
SINAMICS V20 I/O Extension Module (cannot be operated simultaneously with
SINAMICS V20 Parameter Loader)

1) Single-phase devices can also be connected to two phases of a 3-phase 230 V power supply system. You can find detailed information at:
https://support.industry.siemens.com/cs/document/109476260
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SINAMICS V20 basic converters

. Technical specifications (continued)

SINAMICS V20 SINAMICS V20

Control modes Functions (continued)

 V/f linear/square/multi-point v Protection
o V/f with flux current control (FCC) v DC link voltage control

Easy to use Phase loss detection

Automatic restart

Cavitation protection

Parameter cloning

Condensation protection

Drive data sets (DDS)

Command data sets (CDS)

JOG

Frost protection
Control
ECO mode

NIRNIEN RN IENEN

Pre-configured connection macros and

Vdc_max controller

application macros

Imax controller

Simple parameter-based menu on v
internal or external SINAMICS V20 BOP

Simple text menu for setup

uss

Modbus RTU

Motor frequency display scaling

Programmable V/f coordinates

Flexible voltage boost
50/60 Hz adaptation

NENENIENIENEN

Customization of parameter defaults

Energy consumption monitoring

List of modified parameters

NENENENENENENEN

Converter status in case of a fault
Application
Keep Running Mode

Flying restart

PID controller

Kinetic buffering (Vgc_min controller)

SRR

Skippable frequency bandwidth

Braking functions

® DC braking

e Compound braking
* Dynamic braking

2-wire/3-wire control

Mechanical holding brake control

Super torque mode

Hammer start mode

Blockage clearing mode

Hibernation mode

Motor staging

NN ENEN RN ENEN ENENEN

Multi-pump control N
(for 400 V converters with optional
SINAMICS V20 I/O Extension Module)

Dual ramp parameterizable

Wobble function
BICO function
Slip compensation

NIENIEN RN

") Further information on the multi-pump control can be found in the
operating instructions and on the Internet at:
www.siemens.com/sinamics-v20/documentation
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SINAMICS V20 basic converters

. Technical specifications (continued)

SINAMICS V20

General technical specifications

Degree of protection

P20

Mounting

Wall mounting, side-by-side mounting, push-through mounting for FSB, FSC, FSD, and FSE

Ambient temperature

e Operation

e Storage

-10 ... +40 °C (14 ... 104 °F) without derating
40 ... 60 °C (104 ... 140 °F) with derating

40 ... +70 °C (-40 ... +158 °F)

Relative humidity

95 % (non-condensing)

Cooling
® FSAA, FSAB, FSA up to 0.75 kW
® FSAC, FSA, FSB, FSC, FSD, FSE

Convection cooling
Power electronics cooled using heat sinks with external fan

Installation altitude

Up to 4000 m (13124 ft) above sea level
1000 ... 4000 m: (3281 ... 13124 ft): output current derating
2000 ... 4000 m (6562 ... 13124 ft): input voltage derating

Motor cable length
® Unshielded

- FSAA to FSD

- FSE
® Shielded

- FSA

- FSAAto FSD
- FSE

e Longer motor cables with an additional
output reactor

- 230V1AC
- 400 V3 AC

50 m (164 ft)
100 m (328 ft)

10 m (32.8 ft) for converter size FSA with integrated line filter category C3
To achieve 25 m (82 ft) shielded motor cable length, unfiltered converters with external line filters have to be used

25 m (82 ft)
50 m (164 ft)

200 m (656 ft) (shielded and unshielded)

150 m (492 ft) (shielded and unshielded) for frame sizes FSA to FSD
200/300 m (656 ft/984 ft) (shielded/unshielded) for frame size FSE

Vibration load
e Transport

5 ... 9 Hz: Deflection, 3.5 mm
9 ... 200 Hz: Vibration 1 x g
Vibration class: 2M3

® Operation Area of application Ila
10 ... 58 Hz: Deflection, 0.075 mm
58 ... 200 Hz: Vibration 1 x g
Shock load
e Operation Area of application Il

Peak acceleration: 5 x g
Duration of shock: 30 ms
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0.12 kW to 30 kW (0.16 hp to 40 hp)

SINAMICS V20 basic converters

. Technical specifications (continued)

SINAMICS V20

General technical specifications (continued)

Dimensions
e Width in mm (in)

FSAA FSAB FSAC FSA FSA FSB FSC FSD FSE
without fan without fan with 1 fan ~ without fan with 1 fan ~ with 1 fan  with 1 fan  with 2 fans with 2 fans

68(2.68) 68(2.68) 90.8(357) 90(3.54) 90(3.54) 140 (5.51) 184 (7.24) 240(9.45) 245 (9.65)

e Height in mm (in) 142 (5.59) 142 (5.59) 160.9 150 (5.91) 166 (6.54) 160 (6.3) 182(7.17) 206.5 264.5
(6.33) (8.13) (10.41)
e Depth in mm (in) 107.8 127.8 147 (5.79) 1455 145.5 164.5 169 (6.65) 172.5 209 (8.23)
(4.24) (5.03) (5.73) (5.73) (6.48) (6.79)
Weight, approx.
e 230V 1AC
- Without integrated line filter 0.6 kg 0.8 kg 1.2 kg - - - 2.5 kg - -
(1.321b) (1.76 Ib) (2.65 Ib) (5.511b)
- With integrated line filter 0.7 kg 0.9 kg 1.4 kg = = - - - -
category C1 (1.54 Ib) (1.98 Ib) (3.09 Ib)
- With integrated line filter = = = = = = 2.8 kg = =
category C2 (6.17 Ib)
® 400V 3 AC
- Without integrated line filter - - - 0.9 kg 1kg 1.6 kg 2.4 kg 3.9kg 6.4 kg
(1.981b) (2211b) (38.531b) (5.291b) (8601b)  (14.11b)
- With integrated line filter - - - 1kg 1.1 kg 1.8 kg 2.6 kg 4.3 kg 7 kg

category C3

(2211b)  (243I1b) (8971Ib) (5.731b) (9.481b)  (15.41b)

Mounting clearance, min.
* Top
* Bottom

¢ Side

100 mm (3.94 in)

100 mm (3.94 in)
85 mm (3.35 in) for fan-cooled FSA

0mm

Certificates of suitability

cULus, CE, RCM, KC

Environmental classes

Pollution class: 352
Gas class: 3C2 (SOy, H,S)
Climate class: 3K3

CE marking, according to

European Low Voltage Directive (EN 61800-5-1/EN 60204-1) and European EMC Directive (EN 61800-3)

UL marking, according to

uUL508C

EMC standards, radiated emissions
and disturbance voltage (conducted

emissions)

* EN 61800-3 category C1,
1st environment
(residential, commercial)

* EN 61800-3 category C2,
1st environment
(residential, commercial)

* EN 61800-3 category C3,
2nd environment (industrial)

* 230 V 1 AC with integrated line filter or unfiltered with external line filter, shielded cables
- FSAA and FSAB: <5 m (16.4 ft)
- FSAC: <10 m (32.8 ft)

® 230 V 1 AC with integrated line filter, shielded cables
- FSC: <25 m (82 ft)

* 400 V 3 AC without integrated line filter, with external line filter, shielded cables
- FSA D'to FSE <25 m (82 ft)

® 400 V 3 AC with integrated line filter, shielded cables
- FSA: <10 m (32.8 ft)
- FSB to FSD: <25 m (82 ft)
- FSE: <50 m (164 ft)

Note

The EMC product standard EN 61800-3 does not apply directly to a frequency converter but to a PDS
(Power Drive System), which covers the complete circuitry, motor and cables in addition to the converter.
The converters themselves are in general not subject to marking in accordance with the EMC directive.

1) To achieve 25 m (82 ft) shielded motor cable lengths with FSA frame size
converters, unfiltered converters with external line filters have to be used.
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

SINAMICS V20 basic converters

. Dimensional drawings
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Frame size Dimensions Drilling dimensions
in mm (inches) in mm (inches)
a (width) b1 (height) b2 (height) ¢ (depth) d e
without fan with fan
FSAA 68 (2.68) 142 (5.59) = 107.8 (4.24) 58 (2.28) 132 (5.2)
FSAB 68 (2.68) 142 (5.59) - 127.8 (5.03) 58 (2.28) 132 (5.2)
FSAC 90.8 (3.57) - 160.9 (6.33) 147 (5.79) 79 (3.11) 140 (5.51)
FSA 90 (3.54) 150 (5.91) 166 (6.54) 145.5 (5.73) 79 (3.11) 140 (5.51)
FSB 140 (5.51) - 160 (6.3) 164.5 (6.48) 127 (5) 135 (5.31)
FSC 184 (7.24) = 182 (7.17) 169 (6.65) 170 (6.69) 140 (5.51)
FSD 240 (9.45) - 206.5 (8.13) 172.5 (6.79) 223 (8.78) 166 (6.54)
FSE 245 (9.65) - 264.5 (10.41) 209 (8.23) 228 (8.98) 206 (8.11)
Frame size Mounting clearance, min.
inmm (inches)
Top Bottom Side
FSAA, FSAB, FSAC 100 (3.94) 100 (3.94) 0
FSA without fan 100 (3.94) 100 (3.94) 0
FSA with fan 100 (3.94) 85 (3.35) 0
FSB to FSE 100 (3.94) 100 (3.94) 0
. More information
A Getting Started Manual is supplied in hard copy form with Furthermore, the SINAMICS SELECTOR app is a practical tool
every SINAMICS V20. Further documentation, such as that helps you find article numbers for SINAMICS V20,
Operating Instructions and List Manuals, is available for SINAMICS G120C, SINAMICS G120P and SINAMICS G120
download free of charge from the Internet at: converters in the output range from 0.12 kW to 630 kW quickly
www.siemens.com/sinamics-v20/documentation and easily. You will find the free downloads for Android and for

iOS at the following link:

Detailed information on SINAMICS V20, the latest technical Www.siemens.com/sinamics-selector

documentation (brochures, dimensional drawings, certificates,
manuals and operating instructions) is available on the Internet
at:

www.siemens.com/sinamics-v20

In addition, the Drive Technology Configurator (DT Configurator)
can be used on the Internet. The DT Configurator can be found
in the Siemens Industry Mall at the following address:
www.siemens.com/dt-configurator
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

SINAMICS V20 Starter Kit

I overview
g|
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SINAMICS V20 SINAMICS V20 SINAMICS V20 SINAMICS V20 SINAMICS V20
BOP BOP Interface FSAA Smart Access Parameter Loader
(Basic Operator Panel) (Webserver Module)

SINAMICS V20 Starter Kit

A SINAMICS V20 Starter Kit comprises the following . -

components: . Selection and ordering data

e SINAMICS V20 converter (230 V 1 AC with integrated filter, Description Article No.

frame size FSAA, 0.37 kW)

SINAMICS V20 BOP (Basic Operator Panel)
SINAMICS V20 BOP Interface

SINAMICS V20 Parameter Loader
SINAMICS V20 Smart Access

The delivery quantity is limited to three per customer.

SINAMICS V20 Starter Kit 6SL3200-0AE50-0AA0
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Line-side components > Line filters

. Overview

230 V converters without integrated line filters can satisfy

EN 61800-3 category C1 with the specified line filters class B
when used with a shielded output cable with a maximum length
of 5 m for frame sizes FSAA and FSAB, and 10 m for frame size
FSAC.

230 V converters with integrated line filters frame size FSC
satisfy the requirements of EN 61800-3 category C2 even with-
out an external line filter when they are used with a shielded
output cable with a maximum length of 25 m.

400 V converters with or without integrated line filters can satisfy
EN 61800-3 category C2 with the specified line filters class B if
they are used with a shielded output cable with a maximum
length of 25 m.

Line filter for frame size FSA
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SINAMICS V20 basic converters
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Line-side components > Line filters

. Selection and ordering data

Rated power SINAMICS V20 Line filter class B for
category C1,
shielded motor cable length
max. 5 m (FSAA and FSAB)
max. 10 m (FSAC)

kW hp 6SL3210- Frame size Article No.

0.12 0.16 5BB11-2UV1 FSAA 6SL3203-0BB21-8VAQ

0.25 0.33 5BB12-5UV1 FSAA

0.37 0.5 5BB13-7UV1 FSAA

0.55 0.75 5BB15-5UV1 FSAB

0.75 1 5BB17-5UV1 FSAB

1.1 1.5 5BB21-1UV1 FSAC

1.5 2 5BB21-5UV1 FSAC

Rated power SINAMICS V20 Line filter class B for
category C2,

shielded motor
cable length max. 25 m

kW hp 6SL3210- Frame size Article No.
200...240V 1 AC

2.2 3 5BB22-2 . VO FSC 6SE6400-2FL02-6BB0
Rated power SINAMICS V20 Line filter class B for
category C2,

shielded motor
cable length max. 25 m

kW hp 6SL3210- Frame size Article No.
380...480 V3 AC

0.37 0.5 5BE13-7UV0 FSA 6SL3203-0BE17-7BA0
0.55 0.75 5BE15-5UV0 FSA
0.75 1 5BE17-5UV0 FSA
1.1 15 5BE21-1UV0 FSA
1.5 2 5BE21-5UV0 FSA
22 3 5BE22-2UV0 FSA
3 4 5BE23-0UV0 FSB 6SL3203-0BE21-8BA0
4 5 5BE24-0UV0 FSB
55 7.5 5BE25-5UV0 FSC
7.5 10 5BE27-5UV0 FSD 6SL3203-0BE23-8BA0
1Al 15 5BE31-1UVO0 FSD
15 20 5BE31-5UV0 FSD
22 30 5BE31-8UV0 FSE
30 40 5BE32-2UV0 FSE 6SL3203-0BE27-5BA0
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Line-side components > Line filters

. Technical specifications

Line voltage 200 ... 240 V1 AC

Line filter class B
6SL.3203-0BB21-8VAO

6SE6400-2FL02-6BBO

Rated current A 18 26
Line supply connection Screw terminal Screw terminal
¢ Conductor cross-section mm? 0.25...10 15..6
Load connection Shielded cable Shielded cable
e Length m (ft) 20 (65.6) 0.43 (1.41)
PE connection M5 stud M5 stud
Degree of protection IP20 P20
Dimensions
® Width mm (in) 59 (2.32) 149 (5.87)
* Height mm (in) 155 (6.10) 213 (8.39)
® Depth mm (in) 53 (2.09) 50.5 (1.99)
Weight, approx. kg (Ib) 0.9 (1.98) 1(2.21)
Suitable for Type 6SL3210-5BB11-2UV1 6SL3210-5BB22-2UV0
SINAMICS V20 6SL.3210-5BB12-5UV 1 FSC
6SL.3210-5BB13-7UV1
FSAA
6SL.3210-5BB15-5UV1
6SL.3210-5BB17-5UV1
FSAB
6SL.3210-5BB21-1UV1
6SL3210-5BB21-5UV 1
FSAC
Line voltage 380 ... 480 V 3 AC Line filter class B
6SL3203-0BE17-7BA0  6SL3203-0BE21-8BA0  6SL3203-0BE23-8BA0  6SL3203-0BE27-5BA0
Rated current A 1.4 235 49.4 72
Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals
L1, L2, L3
e Conductor cross-section mm? 1..25 25..6 6..16 16 ... 50
bo?/dvgonnection Shielded cable Shielded cable Shielded cable Shielded cable
® Cable cross-section mm? 1.5 4 10 16
* Length m (ft) 0.45 (1.48) 0.5 (1.64) 0.54 (1.77) 1(3.28)
PE connection On housing via On housing via On housing via On housing via
M5 screw studs M5 screw studs M6 screw studs M6 screw studs
¢ Conductor cross-section mm? 1..25 15..6 6..16 16 ... 50
Degree of protection IP20 IP20 IP20 1P20
Dimensions
o Width mm (in) 73 (2.87) 100 (3.94) 140 (5.51) 100 (3.94)
* Height mm (in) 202 (7.95) 297 (11.69) 359 (14.13) 400 (15.75)
¢ Depth mm (in) 65 (2.56) 85 (3.35) 95 (3.74) 140 (5.51)
Weight, approx. kg (Ib) 1.75 (3.86) 4(8.82) 7.3(16.1) 7.6 (16.8)
Suitable for Type 6SL3210-5BE13-7UV0  6SL3210-5BE23-0UV0  6SL3210-5BE27-5UV0  6SL3210-5BE32-2UV0
SINAMICS V20 6SL3210-5BE15-5UV0  6SL3210-5BE24-0UVO  6SL3210-5BE31-1UVO  FSE

6SL.3210-5BE17-5UV0
6SL.3210-5BE21-1UV0
6SL.3210-5BE21-5UV0
6SL.3210-5BE22-2UV0
FSA

FSB

6SL.3210-5BE25-5UV0
FSC

6SL.3210-5BE31-5UV0
FSD

6SL.3210-5BE31-8UV0
FSE
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Line-side components > Line reactors

. Overview

Line reactors are used to smooth voltage peaks or to bridge
commutating dips. Line reactors also reduce the effects of
harmonics on the converter and the line supply.

7

Line reactors for frame sizes FSA to FSE

. Selection and ordering data

Rated power SINAMICS V20 Line reactor
kW hp 6SL3210- Frame size Article No.
200...240V 1 AC

0.12 0.16 5BB11-2 . V1 FSAA 6SE6400-3CC00-4AB3
0.25 0.33 5BB12-5 . V1 FSAA

0.37 0.5 5BB13-7 . V1 FSAA 6SE6400-3CC01-0AB3
0.55 0.75 5BB15-5 . V1 FSAB

0.75 1 5BB17-5 . V1 FSAB

11 15 5BB21-1. V1 FSAC 6SE6400-3CC02-6BB3
1.5 2 5BB21-5. V1 FSAC

2.2 3 5BB22-2 . VO FSC

3 4 5BB23-0 . VO FSC 6SE6400-3CC03-5CB3
Rated power SINAMICS V20 Line reactor

kW hp 6SL3210- Frame size Article No.

0.37 0.5 5BE13-7. VO FSA 6SL3203-0CE13-2AA0
0.55 0.75 5BE15-5. VO FSA

0.75 1 5BE17-5. V0 FSA

11 15 5BE21-1.V0 FSA

1.5 2 5BE21-5. VO FSA 6SL3203-0CE21-0AA0
2.2 3 5BE22-2 . VO FSA

3 4 5BE23-0 . VO FSB

4 5 5BE24-0 . VO FSB

55 7.5 5BE25-5. VO FSC 6SL3203-0CE21-8AA0
7.5 10 5BE27-5 . VO FSD

1Al 15 5BE31-1.V0 FSD 6SL3203-0CE23-8AA0

20 5BE31-5. V0 FSD
30 5BE31-8 . VO FSE 6SL3203-0CJ24-5AA0
40 5BE32-2 . VO FSE 6SL3203-0CD25-3AA0

15
22
30
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Line-side components > Line reactors

. Technical specifications

Line voltage 200 ... 240 V1 AC

Line reactor
6SE6400-3CC00-4AB3

6SE6400-3CC01-0AB3

6SE6400-3CC02-6BB3

6SE6400-3CC03-5CB3

Rated current A 3.4 8.1 22.8 29.5
Line supply/load connection Screw terminals Screw terminals Screw terminals Screw terminals
e Conductor cross-section mm? 1..25 1..25 15..6 25..10
PE connection M5 stud bolts M5 stud bolts M5 stud bolts M5 stud bolts
Degree of protection IP20 P20 P20 P20
Dimensions
e Width mm (in) 75.5(2.97) 75.5 (2.97) 150 (5.91) 185 (7.28)
* Height mm (in) 200 (7.87) 200 (7.87) 213 (8.39) 245 (9.65)
® Depth mm (in) 50 (1.97) 50 (1.97) 50 (1.97) 50 (1.97)
Weight, approx. kg (Ib) 0.5 (1.10) 0.5 (1.10) 1.2 (2.65) 3.05 (6.73)
Suitable for Type 6SL3210-5BB11-2.V1  6SL3210-5BB13-7 . V1  6SL3210-5BB21-1.V1  6SL3210-5BB23-0 . VO
SINAMICS V20 6SL3210-56BB12-5. V1  FSAA 6SL3210-5BB21-5.V1  FSC
FEA 65L3210-5BB15-5 . V1 TOAC
6SL3210-5BB17-5. V1  6SL3210-5BB22-2 . VO
FSAB FSC
Line voltage 380 ... 480 V 3 AC Line reactor
6SL3203- 6SL.3203- 6SL.3203- 6SL3203- 6SL.3203- 6SL.3203-
0CE13-2AA0 0CE21-0AAQ 0CE21-8AA0 0CE23-8AA0 0CJ24-5AA0 0CD25-3AA0
Rated current A 4 11.3 22.3 47 47 63
Power loss W 23/26 36/40 53/59 88/97 90/115 90/115
at 50/60 Hz
Line supply/load connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
1L1, 1L2, 1L3
2L1,2L2,2L3
e Conductor cross-section mm? 4 4 10 16 16 16
PE connection M4 x 8; M4 x 8; M5 x 10; M5 x 10; M8 screw M8 screw
U washer; U washer; U washer; U washer;
spring lock spring lock spring lock spring lock
washer washer washer washer
Degree of protection IP20 IP20 1P20 IP20 IP20 1P20
Dimensions
o Width mm (in) 125 (4.92) 125 (4.92) 125 (4.92) 190 (7.48) 275 (10.83) 275 (10.83)
* Height mm (in) 120 (4.72) 140 (5.51) 145 (5.71) 220 (8.66) 455 (17.91) 455 (17.91)
® Depth mm (in) 71(2.8) 71(2.8) 91 (3.58) 91 (3.58) 84 (3.31) 84 (3.31)
Weight, approx. kg (Ib) 1.1(2.43) 2.1(4.63) 2.95 (6.5) 7.8(17.2) 13(28.7) 13(28.7)
Suitable for Type 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
SINAMICS V20 5BE13-7 . VO 5BE21-5. VO 5BE25-5 . VO 5BE31-1.V0 5BE31-8 . VO 5BE32-2 . VO
6SL3210- 6SL3210- FSC 6SL3210- FSE FSE
5BE15-5. VO 5BE22-2 . VO 6SL3210- 5BE31-5. VO
6SL3210- FSA N FSD
5BE27-5 . VO
5BE17-5. VO L
6SL3210 FSD
6SL3210- ¥
5BE23-0. VO
5BE21-1. VO ~
FSA 6SL3210
5BE24-0 . VO
FSB
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Line-side components > Recommended line-side overcurrent protection devices

. Selection and ordering data

Overcurrent protection devices are absolutely necessary for the
operation of the converters. The following table lists recommen-
dations for fuses.

e Siemens fuses of type 3NA3 for use in the area of validity of
IEC

e UL-listed fuses Class J for use in USA and Canada

Recommendations on further overcurrent protection devices are

available at:
https://support.industry.siemens.com/cs/document/109755266

The Short Circuit Current Rating (SCCR) according to UL for
industrial control panel installations to NEC Article 409 or
UL 508A/508C or UL 61800-5-1 is as follows for Class J fuses for

¢ SINAMICS V20: 65 kA
SCCR and ICC values for combination with further overcurrent

protection devices are available at:
https://support.industry.siemens.com/cs/document/109755266

Notes for installations in Canada:

The converters are intended for line supply systems with
overvoltage category lll. More information is available in the
technical documentation on the Internet at:
www.siemens.com/sinamics-v20/documentation

More information about the listed Siemens fuses is available in
Catalog LV 10 as well as in the Industry Mall.

Rated power SINAMICS V20 IEC-compliant UL/cUL-compliant

Fuse Fuse type

Rated voltage 600 V AC

Current Current
kW hp 6SL3210- Frame size A Article No. Class A
200...240V 1 AC
0.12 0.16 5BB11-2. V1 FSAA 10 3NA3803 J 15
0.25 0.33 5BB12-5 . V1 FSAA 10 3NA3803 J 15
0.37 0.5 5BB13-7 . V1 FSAA 10 3NA3803 J 15
0.55 0.75 5BB15-5. V1 FSAB 10 3NA3803 J 15
0.75 1 5BB17-5. V1 FSAB 16 3NA3805 J 15
11 15 5BB21-1. V1 FSAC 20 3NA3807 J 30
15 2 5BB21-5. V1 FSAC 32 3NA3812 J 30
2.2 3 5BB22-2 . VO FSC 35 3NA3814 J 50
3 4 5BB23-0 . VO FSC 50 3NA3820 J 50
0.37 05 5BE13-7 . VO FSA 6 3NA3801 J 15
0.55 0.75 5BE15-5. VO FSA 6 3NA3801 J 15
0.75 1 5BE17-5. V0 FSA 6 3NA3801 J 15
11 15 5BE21-1.VO0 FSA 6 3NA3801 J 15
15 2 5BE21-5. VO FSA 10 3NA3803 J 15
2.2 3 5BE22-2 . VO FSA 16 3NA3805 J 15
3 4 5BE23-0. VO FSB 16 3NA3805 J 20
4 5 5BE24-0 . VO FSB 20 3NA3807 J 20
55 75 5BE25-5 . VO FSC 32 3NA3812 J 20
7.5 10 5BE27-5. VO FSD 63 3NA3822 J 60
11 15 5BE31-1.V0 FSD 63 3NA3822 J 60
15 20 5BE31-5. V0 FSD 63 3NA3822 J 60
22 30 5BE31-8 . VO FSE 63 3NA3822 J 80
30 40 5BE32-2. VO FSE 80 3NA3824 J 90
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

DC link components > Braking resistors

. Overview

An external braking resistor can be used to dissipate the
regenerative energy produced by the motor, thus giving greatly
improved braking and deceleration capabilities.

A braking resistor which is required for dynamic braking can be

= = — used with all frame sizes of converters. Frame sizes FSD and
il FSE have an internal braking chopper, allowing you to connect
'H the braking resistor directly to the converter. For frame sizes

FSAA to FSC, an additional Braking Module is required for
connecting the braking resistor to the converter.

Braking resistors for frame sizes FSA and FSC

. Selection and ordering data

Rated power SINAMICS V20 Braking resistor

kW hp 6SL3210- Frame size Article No.
200...240V 1 AC

0.12 0.16 5BB11-2. V1 FSAA 6SE6400-4BC05-0AA0
0.25 0.33 5BB12-5. V1 FSAA

0.37 0.5 5BB13-7 . V1 FSAA

0.55 0.75 5BB15-5 . V1 FSAB

0.75 1 5BB17-5. V1 FSAB

1.1 15 5BB21-1. V1 FSAC 6SE6400-4BC11-2BA0
1.5 2 5BB21-5. V1 FSAC

2.2 3 5BB22-2 . VO FSC

3 4 5BB23-0 . VO FSC 6SE6400-4BC12-5CA0
Rated power SINAMICS V20 Braking resistor

kW hp 6SL3210- Frame size Article No.

0.37 0.5 5BE13-7 . VO FSA 6SL3201-0BE14-3AA0
0.55 0.75 5BE15-5. VO FSA

0.75 1 5BE17-5 . VO FSA

11 15 5BE21-1. VO FSA

1.5 2 5BE21-5 . VO FSA

2.2 3 5BE22-2 . VO FSA 6SL3201-0BE21-0AA0Q
3 4 5BE23-0 . VO FSB

4 5 5BE24-0 . VO FSB

55 7.5 5BE25-5 . VO FSC 6SL3201-0BE21-8AA0
7.5 10 5BE27-5 . VO FSD

ih 15 5BE31-1.V0 FSD 6SL3201-0BE23-8AA0
15 20 5BE31-5. V0O FSD

22 30 5BE31-8 . VO FSE 6SE6400-4BD21-2DA0
30 40 5BE32-2 . VO FSE
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

DC link components > Braking resistors

. Technical specifications

DC link voltage 240 ... 360 V DC Braking resistor

6SE6400-4BC05-0AA0

6SE6400-4BC11-2BA0

6SE6400-4BC12-5CAQ

Resistance Q 180 68 39
Rated power Ppg kW 0.05 0.12 0.25
(Continuous braking power)
Peak power P, kW 1 2.4 4.5
Degree of protection V) IP20 P20 P20
Power connections 3 x 1.5 mm? (shielded) 3% 1.5 mm? (shielded) 3 x 1.5mm? (shielded)
e Length m (ft) 0.5 (1.64) 0.5 (1.64) 0.9 (2.95)
Thermostatic switch (NC contact)
® Switching capacity 250 V AC/max. 2.5 A 250 V AC/max. 2.5 A 250 V AC/max. 2.5 A
¢ Conductor cross-section mm? 05..25 05..25 05..25
Dimensions
o Width mm (in) 72 (2.83) 149 (5.87) 185 (7.28)
* Height mm (in) 230 (9.06) 239 (9.41) 285 (11.22)
® Depth mm (in) 43.5(1.71) 43.5(1.71) 150 (5.91)
Weight, approx. kg (Ib) 1(2.21) 1.6 (3.53) 3.8 (8.38)
Certificates of suitability cURus cURus cURus
Suitable for SINAMICS V20 Type 6SL3210-5BB11-2 . V1 6SL3210-5BB21-1 . V1 6SL3210-5BB23-0 . VO
6SL.3210-5BB12-5 . V1 6SL3210-5BB21-5 . V1 FSC
6SL.3210-5BB13-7 . V1 FSAC
FSAA 65L3210-5BB22-2 . VO
6SL.3210-5BB15-5 . V1 FSC
6SL.3210-5BB17-5 . V1
FSAB
DC link voltage 510 ... 720 V DC Braking resistor
6SL3201- 6SL3201- 6SL3201- 6SL3201- 6SE6400-
0BE14-3AA0 0BE21-0AAQ 0BE21-8AA0 0BE23-8AA0 4BD21-2DA0
Resistance Q 370 140 75 30 27
Rated power Ppg kW 0.075 0.2 0.375 0.925 1.2
(Continuous braking power)
Peak power P,ax kW 1.5 4 7.5 18.5 24
Degree of protection V) IP20 IP20 IP20 IP20 IP20
Power connections M4 screw studs M4 screw studs M4 screw studs M4 screw studs M6 screw studs
Thermostatic switch (NC contact)
e Switching capacity 250 V AC/ 250 V AC/ 250 V AC/ 250 V AC/ 250 V AC/
max. 2.5 A max. 2.5 A max. 2.5 A max. 2.5 A max. 2.5 A
* Conductor cross-section mm? 05..25 05..25 05..25 05..25 05..25
Dimensions
o Width mm (in) 105 (4.13) 105 (4.13) 175 (6.89) 250 (9.84) 270 (10.63)
* Height mm (in) 295 (11.61) 345 (13.58) 345 (13.58) 490 (19.29) 515 (20.28)
® Depth mm (in) 100 (3.94) 100 (3.94) 100 (3.94) 140 (5.51) 175 (6.89)
Weight, approx. kg (Ib) 1.48 (3.26) 1.8 (3.97) 2.73 (6.02) 6.2 (13.67) 7.4 (16.3)
Certificates of suitability cURus cURus cURus cURus cURus
Suitable for SINAMICS V20 Type 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
5BE13-7 . VO 5BE22-2 . VO 5BE25-5 . VO 5BE31-1. VO 5BE31-8 . VO
6SL.3210- FSA FSC 6SL.3210- 6SL.3210-
525125;5 . VO 6SL3210- 6SL3210- 25531-5 . VO 22532-2 . VO
65L32107 5BE23-0 . VO 5BE27-5 . VO
5BE17-5 . VO N
6SL3210 FSD
65L3210- 5BE24-0 . VO
5BE21-1. VO FSB ’
6SL3210-
5BE21-5 . VO
FSA
) With correctly connected load connection cable.
7/24 Siemens D 31.1 - 2018 Update 06/2018



© Siemens AG 2018

SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

DC link components > SINAMICS V20 Braking Module

| Overview [ | Selection and ordering data
Description Article No.
SINAMICS V20 Braking Module 6SL3201-2AD20-8VAQ

. Technical specifications

SINAMICS V20
Braking Module

6SL.3201-2AD20-8VAQ
Maximum power rating

® 230 V converters 3 kW with 8 A
® 400 V converters 5.5 kW with 7 A
Braking chopper duty cycle, max. 100 %
Cable length, max.
® Braking Module to converter 1m (3.28 ft)
® Braking Module to braking resistor 10 m (32.8 ft)
Mounting Cabinet mounting
(4 x M4 screws)
Protective functions e Short-circuit protection
SINAMICS V20 Braking Module ¢ Overtemperature protection

A Braking Module and the matching external braking resistor are Dimensions
required to bring drives to a controlled standstill in the event of a o Width 90 mm (3.54 in)
power failure.

® Height 150 mm (5.91 in)

The Braking Module is applicable for frame sizes FSAA to FSC . ]

only; FSD and FSE already have an integrated braking chopper. Depth 88 mm (3.46 in)
Weight, approx. 0.71 kg (1.57 Ib)
Suitable for SINAMICS V20 Frame sizes FSAA, FSAB,

FSAC, FSA, FSB, FSC
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Load-side power components > Output reactors

. Overview

Output reactors reduce the voltage stress on the motor wind-
ings. At the same time, the capacitive charging/discharging
currents, which place an additional load on the power unit when
long motor cables are used, are reduced.

Output reactors for frame sizes FSA and FSB

. Selection and ordering data

Rated power SINAMICS V20 Output reactor

kW hp 6SL3210- Frame size Article No.

0.12 0.16 5BB11-2. V1 FSAA 6SE6400-3TC00-4AD3
0.25 0.33 5BB12-5 . V1 FSAA

0.37 0.5 5BB13-7 . V1 FSAA

0.55 0.75 5BB15-5 . V1 FSAB

0.75 1 5BB17-5 . V1 FSAB

11 15 5BB21-1. V1 FSAC 6SE6400-3TC01-0BD3
1.5 2 5BB21-5 . V1 FSAC

2.2 3 5BB22-2 . VO FSC

3 4 5BB23-0 . VO FSC 6SE6400-3TC03-2CD3
Rated power SINAMICS V20 Output reactor

kW hp 6SL3210- Frame size Article No.

0.37 0.5 5BE13-7 . VO FSA 6SL3202-0AE16-1CA0
0.55 0.75 5BE15-5. VO FSA

0.75 1 5BE17-5. V0 FSA

11 15 5BE21-1. V0 FSA

1.5 2 5BE21-5 . VO FSA

2.2 3 5BE22-2 . VO FSA 6SL3202-0AE18-8CA0
3 4 5BE23-0 . VO FSB

4 5 5BE24-0 . VO FSB 6SL3202-0AE21-8CA0
55 7.5 5BE25-5 . VO FSC

7.5 10 5BE27-5 . VO FSD 6SL3202-0AE23-8CA0
11 15 5BE31-1.V0 FSD

20 5BE31-5. V0 FSD
30 5BE31-8. VO FSE 6SE6400-3TC05-4DD0
40 5BE32-2 . VO FSE

15
22
30
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Load-side power components > Output reactors

. Technical specifications

Line voltage 200 ... 240 V1 AC Output reactor (for a 4 kHz pulse frequency)

6SE6400-3TC00-4AD3 6SE6400-3TC01-0BD3 6SE6400-3TC03-2CD3
Rated current A 4 10 26

0.0104 0.0498 0.0653

Screw terminals Screw terminals Screw terminals

Power loss, max. kW

Connection to the Power Module/
motor connection

e Conductor cross-section mm?2 1..25
M5 stud bolts

15..6
M5 stud bolts

25..10
M5 stud bolts

PE connection

Cable length, max.
between output reactor and motor

e Shielded m (ft) 200 (656) 200 (656) 200 (656)
e Unshielded m (ft) 200 (656) 200 (656) 200 (656)
Dimensions
* Width mm (in) 75.5(2.97) 150 (5.91) 185 (7.28)
® Height mm (in) 200 (7.87) 213 (8.39) 245 (9.65)
® Depth mm (in) 50 (1.97) 80 (3.15) 80 (3.15)
Degree of protection IP20 1P20 IP20
Weight, approx. kg (Ib) 1.3(2.87) 4.1(9.04) 6.6 (14.6)
Suitable for SINAMICS V20 Type 6SL.3210-5BB11-2 . V1 6SL3210-5BB21-1 . V1 6SL3210-5BB23-0 . VO
6SL3210-5BB12-5 . V1 6SL3210-5BB21-5 . V1 FSC
6SL3210-5BB13-7 . V1 FSAC
T 65L3210-5BB22-2 . VO
6SL3210-5BB15-5 . V1 FSC
6SL3210-5BB17-5 . V1
FSAB
Line voltage 380 ... 480 V3 AC Output reactor (for a 4 kHz pulse frequency)
6SL3202- 6SL.3202- 6SL3202- 6SL3202- 6SE6400-
0AE16-1CAO 0AE18-8CAO0 0AE21-8CAO0 0AE23-8CAO0 3TC05-4DD0
Rated current A 6.1 9 18.5 39 54
Power loss, max. kW 0.09 0.08 0.08 0.1 0.2
Connection to the Power Module/ Screw terminals Screw terminals Screw terminals Screw terminals Flat connector for
motor connection cable lug
e Conductor cross-section mm? 4 4 10 16 M6
PE connection M4 screw stud M4 screw stud M5 screw stud M5 screw stud M6 screw
Cable length, max.
between output reactor and motor
e Shielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492) 200 (656)
e Unshielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492) 300 (984)
Dimensions
* Width mm (in) 207 (8.15) 207 (8.15) 247 (9.72) 257 (10.12) 225 (8.86)
® Height mm (in) 175 (6.89) 180 (7.09) 215 (8.46) 235 (9.25) 210 (8.27)
e Depth mm (in) 72.5(2.85) 72.5(2.85) 100 (3.94) 114.7 (4.52) 150 (5.91)
Degree of protection IP20 IP20 IP20 IP20 IPOO
Weight, approx. kg (Ib) 3.4 (7.50) 3.9 (8.60) 10.1 (22.3) 11.2 (24.7) 10.7 (23.6)
Suitable for SINAMICS V20 Type 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
5BE13-7 . VO 5BE22-2 . VO 5BE24-0 . VO 5BE27-5 . VO 5BE31-8 . VO
6SL3210- FSA FSB 6SL3210- 6SL3210-
5BE15-5. VO 6SL3210- 6SL3210- 5BE31-1. V0 5BE32-2 . VO
6SL3210- 5BE23-0 . VO 5BE25-5 . VO 6SL3210- FSE
5BE17-5 . VO FSB ’ FSC ' 5BE31-5 . VO
6SL3210- FSD
5BE21-1. V0
6SL3210-
5BE21-5 . VO
FSA
Update 06/2018

Siemens D 31.1 - 2018 7/27



© Siemens AG 2018

SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Supplementary system components > SINAMICS V20 Parameter Loader

| Overview [ | Integration

The SINAMICS V20 Parameter Loader and the SINAMICS V20
|/O Extension Module cannot be operated simultaneously.

. Selection and ordering data

D“NGEH Description Atrticle No.
RISK OF ELECTRIC AA / SINAMICS V20 Parameter Loader 6SL3255-0VE00-0UA1
32%":',:ﬂfﬂ'ﬁ”?“s"””ﬁﬁfm- o For uploading/downloading parameter sets
FROM POWER sGrfr:LTvms[E"Ffuusr}'gf.[{'&is between the converter and an SD card
& Accessories
SINAMICS SD card 6SL3054-4AG00-2AA0

. Dimensional drawings

28.2 (1.11)
D

O = 5
b N S
g ZI
SINAMICS V20 Parameter Loader - ~ 4,
. . . B ° g
Up to 100 parameter sets with parameter settings can be written o

from the memory card to the converter or saved from the con- 89.9 (3.54)

verter to the memory card without connecting the converter to
the line supply.

SINAMICS V20 Parameter Loader

. Design ) . ) _ o
All dimensions in mm (values in brackets are in inches).

e SD card socket

e 5V DC socket for connection to an external DC power supply

e Battery supply (2 x AA) integrated
Enables the SINAMICS V20 Parameter Loader to be operated
and data uploaded and downloaded even when mains power
is not available. If the converter is being supplied from the

mains power, the battery power can be omitted for the
SINAMICS V20 Parameter Loader.

. Function

With the SINAMICS V20 Parameter Loader, parameter sets can
be uploaded and downloaded between the converter and an
SD card.
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Supplementary system components > SINAMICS V20 BOP and SINAMICS V20 BOP Interface

| Overview N Integration

The SINAMICS V20 BOP is connected to the converter via the
optional SINAMICS V20 BOP Interface.

N Selection and ordering data

Description Atrticle No.

SINAMICS V20 BOP 6SL3255-0VA00-4BA1
(Basic Operator Panel)
For remote control of the converter

To connect the SINAMICS V20 BOP to the
converter, the SINAMICS V20 BOP Interface
must be ordered together with a network
cable with a standard RJ45 connector.

SINAMICS V20 BOP Interface 6SL3255-0VA00-2AA1
incl. plug connector for connection to
converter

The BOP Interface connects the
SINAMICS V20 BOP to the converter.

. Dimensional drawings

SINAMICS V20 BOP

29.5(1.16 1(2.4
The SINAMICS V20 supports an external SINAMICS V20 BOP =) 61(24)
(Basic Operator Panel) for remote control of the converter. p— [ .
' (0.45) i
E 2 5 e 11":2530(1.1;3)sa
a d g/
| 8| O~ |2l A owon | &
- J 2 Cl i 3.5(0.14) ™
v || O~ T N
Ahh - S S |

ﬁ DANGEH Lw»li Drill pattern

RISK OF ELECTRI

SHOCKI HAZARDOUS

VOLTAGE Pnesstri-ﬁufoﬁ

Al e
FROM POWER Syppy o

SEE INSTRUCTIONGT"

ﬁa& 22.9 (0.9)
L . . .
E'Egm”%lﬂl;ﬁ:ﬂ#
£ L] =
ARgny: | SN s 5 g
D N @® ]
o g
=1 n =
8|
1 o
SINAMICS V20 BOP Interface 48.3(1.9) |

The SINAMICS V20 BOP Interface is used for connecting the
SINAMICS V20 BOP to enable remote control of the converter.

The SINAMICS V20 BOP Interface has an RS232 interface for ~ — 100 V20 BOP Interface .
connecting the SINAMICS V20 BOP to the converter, and aplug Al dimensions in mm (values in brackets are in inches).
connector for connection to the expansion port of the converter.
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Supplementary system components > SINAMICS V20 Smart Access

| Overview [ | Integration

SINAMICS V20 Smart Access SINAMICS V20 with Smart Access
It is also easy and convenient to commission and operate the The optional SINAMICS V20 Smart Access is simply plugged
SINAMICS V20 frequency converter using a smartphone, tablet, onto the converter.
or laptop and the web server module SINAMICS V20
Smart Access. W selection and ordering data
. Function Description Article No.
° Commissioning using Commissioning wizard SlNA!\MCS V20 Snja(t ACCESS ) 6SL3255-0VA00-5AA0
. . For wireless commissioning, operation
e Setting and saving parameters and diagnostics of the converter using a

e Testing motor in JOG mode smartphone, tablet, or laptop

e Monitoring of converter data
e Quick diagnostics . Dimensional drawings
e Saving the settings and restoring to factory settings

13.7(0.54)

G_D011_EN_00510

47.7 (1.88)

SINAMICS V20 Smart Access
All dimensions in mm (values in brackets are in inches).
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Supplementary system components > SINAMICS V20 I/O Extension Module

. Overview

ﬂhsnl\;:UF ELECTRIC A A A
SHOCK! HAZ ARDOUS VOLTAGE PRESENT

FOR UP 70 5 MINUTES AFTER DISCONN

FROM POWER SUPPLY! SEE INSTRUCTJSK‘E!DM

| fEbe
| AmmE
WisrEroehiog

gy

B | RSB

SINAMICS V20 I/O Extension Module

The SINAMICS V20 1/O Extension Module can be directly
mounted on the 400 V converters and thus provides two
additional digital inputs and two additional digital outputs (relay
outputs).

Use of the SINAMICS V20 1/O Extension Module enhances the
flexibility of the 400 V converter without additional outlay for
installation, hardware and software. This provides additional
functionalities such as multi-pump control, with which up to four
pumps can be controlled with a frequency converter ",

Typical areas of use are pump, fan and compressor applications
or applications that require additional digital inputs and digital
outputs.

") Further information on the multi-pump control can be found in the
operating instructions and on the Internet at:
www.siemens.com/sinamics-v20/documentation

. Integration

The optional SINAMICS V20 1/O Extension Module is simply
plugged onto the converter. Equipped with connections at the
front and rear, the SINAMICS V20 I/O Extension Module can be
used in combination with other accessories of the

SINAMICS V20 converter such as the Smart Access or the BOP
and the BOP Interface.

The SINAMICS V20 I/O Extension Module and the
SINAMICS V20 Parameter Loader cannot be operated
simultaneously.

7

. Selection and ordering data

Article No.
6SL3256-0VE00-6AAQ

Description

SINAMICS V20

1/0 Extension Module

For expansion of the 400 V converters with
two digital inputs and two digital outputs
(relay outputs)

. Dimensional drawings

25.7 (1.01)
_ 5
~ S
(o] (9]
. —
327 (1.29) 90 (3.54) |

SINAMICS V20 I/O Extension Module
All dimensions in mm (values in brackets are in inches).
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SINAMICS V20 basic converters
0.12 kW to 30 kW (0.16 hp to 40 hp)

Supplementary system components > SINAMICS V20 shield connection kits

| Overview [ | Selection and ordering data
Description Article No.
SINAMICS V20 shield connection kit

e For frame sizes FSAA and FSAB 6SL3266-1AR00-0VAO
& e For frame size FSAC =74 6SL3266-1AU00-0VAO
~ 4 e For frame size FSA 6SL3266-1AA00-0VAO
[/ « For frame size FSB 6SL3266-1AB00-0VAO
e For frame size FSC 6SL3266-1AC00-0VAO
f e For frame size FSD 6SL3266-1AD00-0VAO
« For frame size FSE 6SL3266-1AE00-0VAQ

SINAMICS V20 shield connection kit
The shield connection kit offers
e Shield connection

e Strain relief

Supplementary system components > SINAMICS V20 replacement fans

. Overview

SINAMICS V20 replacement fan for frame size FSA SINAMICS V20 replacement fans for frame size FSD

The fans are designed for extra long service life. Replacement
fans can be ordered.

. Selection and ordering data

Description Article No.

SINAMICS V20 replacement fans

e For frame size FSAC 75774 6SL3200-0UF06-0AA0
e For frame size FSA 6SL3200-0UF01-0AA0
e For frame size FSB 6SL3200-0UF02-0AA0
e For frame size FSC 6SL3200-0UF03-0AA0
® For frame size FSD 6SL3200-0UF04-0AA0
e For frame size FSE 6SL3200-0UF05-0AA0

7/32 Siemens D 31.1 - 2018 Update 06/2018


http://www.siemens.com/product?6SL3266-1AR00-0VA0
http://www.siemens.com/product?6SL3266-1AU00-0VA0
http://www.siemens.com/product?6SL3266-1AA00-0VA0
http://www.siemens.com/product?6SL3266-1AB00-0VA0
http://www.siemens.com/product?6SL3266-1AC00-0VA0
http://www.siemens.com/product?6SL3266-1AD00-0VA0
http://www.siemens.com/product?6SL3266-1AE00-0VA0
http://www.siemens.com/product?6SL3200-0UF06-0AA0
http://www.siemens.com/product?6SL3200-0UF01-0AA0
http://www.siemens.com/product?6SL3200-0UF02-0AA0
http://www.siemens.com/product?6SL3200-0UF03-0AA0
http://www.siemens.com/product?6SL3200-0UF04-0AA0
http://www.siemens.com/product?6SL3200-0UF05-0AA0
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=P_D011_XX_00681&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=P_D011_XX_00393&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=P_D011_XX_00394&showdetail=true&view=Search

© Siemens AG 2018

SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Introduction

. Application

Requirements for torque accuracy/speed accuracy/position accuracy/coordination of axes/fun
Continuous motion Non-continuous motion

Basic Medium High Basic Medium High
Pumping, Centrifugal pumps Centrifugal pumps Eccentric screw Hydraulic pumps Hydraulic pumps Descaling pumps
ventilating, Radial / axial fans Radial / axial fans pumps Metering pumps Metering pumps Hydraulic pumps
compressing | Compressors Compressors
V20 G120P S120 G120 S110 S120
G120C G130/G150
G120P G180 "
Conveyor belts Conveyor belts Elevators Acceleration Acceleration Storage and retrieval
Roller conveyors Roller conveyors Container cranes conveyors conveyors machines
Chain conveyors Chain conveyors Mining hoists Storage and retrieval  Storage and retrieval 'Robotics
Lifting/lowering Excavators for machines machines Pick & place
devices open-cast mining Cross cutters Rotary indexing
Elevators Test bays Reel changers tables
Escalators/moving Cross cutters
walkways Roll feeds
Indoor cranes Engagers/
Marine drives disengagers
Cable railways
V20 G120 S120 Vo0 S110 S120
G110D G120D S150 G120 S210 S210
G110M G130/G150 DCM G120D DCM DCM
G120C G180 "
ET 200pro FC-2 2
Processing | Mills Mills Extruders Tubular bagging Tubular bagging Servo presses
Mixers Mixers Winders/unwinders machines machines Rolling mill drives
Kneaders Kneaders Lead/follower drives | Single-axis motion Single-axis motion Multi-axis motion
@ Crushers Crushers Calenders control control control
Agitators Agitators Main press drives such as such as such as
@ Centrifuges Centrifuges Printing machines ® Position profiles ® Position profiles * Multi-axis positioning
Extruders e Path profiles ¢ Path profiles e Cams
Rotary furnaces e Interpolations
V20 G120 S120 V90 S110 S120
G120C G130/G150 S150 G120 S210 S210
G180 " 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 * Drilling e Turning
N e Milling e Sawing ¢ Milling ¢ Milling ® Sawing * Milling
N e Drilling e Drilling e Drilling e Drilling
e Gear cutting e Lasering
| e Grinding e Gear cutting
e Grinding
¢ Nibbling and
punching
S110 S110 S120 S110 S110 S120
S120 S120

SINAMICS G120C compact inverters continuously control the
speed of three-phase asynchronous (induction) motors and can
be used in a wide range of industrial areas. They are generally

suitable for applications involving conveyor belts, mixers,
extruders, pumps, fans, compressors and basic handling

machines.

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

. More information

You may also be interested in these drives:

e More performance for the control cabinet in IP20 degree of protection = SINAMICS G120
Higher degree of protection for power ratings up to 7.5 kW = SINAMICS G110M, SINAMICS G110D, SINAMICS G120D

(Catalog D 31.2)

) Industry-specific inverters.

2)

With positioning function in the control cabinet in IP20 degree of protection = SINAMICS G120, SINAMICS S110
With positioning function for distributed drive solutions in IP65 degree of protection = SINAMICS G120D (Catalog D 31.2)

Information on the SIMATIC ET 200pro FC-2 frequency converter is

available in Catalog D 31.2 and at www.siemens.com/et200pro-fc
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Overview

SINAMICS G120C, frame sizes FSAA to FSF, with Intelligent Operator
Panel IOP-2

SINAMICS G120C compact inverters offer a well-balanced com-
bination of features to address a wide range of applications.
They are compact, rugged devices that are easy to operate and
can be optionally equipped with a basic or advanced operator
panel.

SINAMICS G120C inverters are especially suitable when it
comes to meeting the requirements of system integrators, OEMs
and distributors regarding high productivity and tailored perfor-
mance.

. Benefits

Compact design

Frame size FSAA allows easy DIN rail mounting
Side-by-side design

High power density, low envelope dimensions
Simple installation in the tightest space

Low space requirement

Use in small control cabinets, close to the machine
Optimized parameter set

Optimized commissioning

Compact Operating Instructions

BOP-2 or IOP-2 operator panels can be used
Integrated USB connection

Simple and fast software parameter assignment
Simple to use during commissioning and in operation
Minimized training costs, existing SINAMICS know-how can
be used

High degree of service friendliness, simple maintenance
Plug-in terminals

Cloning function using BOP-2, IOP-2, or memory card
Operating hours counter for "drive on" and "motor on"
Fast mechanical installation

Intuitive standard commissioning

Component of Totally Integrated Automation
Energy-efficient, sensorless vector control

Automatic flux reduction with V/f ECO

Integrated energy saving computer

Safety Integrated (STO)

Communication versions with PROFINET / EtherNet/IP,
PROFIBUS DP, USS/Modbus RTU
* Wireless commissioning, operation and diagnostics via

mobile device or laptop thanks to the optional
SINAMICS G120 Smart Access

e Coated modules
e QOperation up to an ambient temperature of 60 °C

. Design

SINAMICS G120C is a compact inverter for control cabinet
mounting in IP20 degree of protection where the Control Unit
(CU) and Power Module (PM) function units are combined in one
device.

The compact mechanical design and the high power density
allow these devices to be installed in machine control enclo-
sures and control cabinets for maximum space utilization. The
SINAMICS G120C compact inverter can be butt-mounted
directly, without derating at temperatures up to 40 °C (104 °F).

SINAMICS G120C, frame size FSAA with BOP-2

SINAMICS G120C can be integrated into the widest range of
applications, either using the integrated digital and analog in-
puts or via the integrated fieldbus interface (available in USS,
Modbus RTU, PROFIBUS, PROFINET, EtherNet/IP versions).
Especially the product versions with integrated PROFIBUS/
PROFINET interface make full integration into the Siemens TIA
family possible, therefore allowing the advantages of the seam-
less TIA product family to be fully utilized. SINAMICS G120C de-
vices are preset in the factory so that they can be immediately
connected to PROFIBUS or PROFINET fieldbus systems without
parameterization.

Wireless commissioning, operation and diagnostics via mobile
device or laptop thanks to the optional web server module
SINAMICS G120 Smart Access enabling user-friendly operation
and easy access to the inverter, even if this is installed in areas
difficult to access.

SINAMICS G120C is also equipped with the safety function STO
(Safe Torque Off) as standard, which is used to safely stop
drives. As a consequence, machine manufacturers can simply
comply with current machinery directives with minimum associ-
ated costs.

SINAMICS G120C can control asynchronous (induction) motors
in the power range from 0.37 kW up to 132 kW (0.5 hp to

200 hp). Reliable and efficient motor operation is achieved by
using state-of-the-art IGBT technology combined with vector
control. The extensive range of functions integrated in the
SINAMICS G120C also offers a high degree of protection for the
inverter and motor.
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SINAMICS G120C compact inverters

. Design (continued)

Fuse/

circuit breaker Line filter class B

Line reactor

USB cable
10P-2 SINAMICS G120
SINAMICS G120C BOP-2 IOP-2 Handheld SmartAccess
j oHo|l L@ L Braking resistor
ofo 1_4 tj

Output reactor

Motor

)\ . 7/
G_DO011_EN_00340c

Line-side components
Line filters

SINAMICS G120C can be ordered with or without integrated
Class A line filters. Optionally, an external Class B line filter can
be used for classifying in a higher interference class.

Line reactors

Line reactors smooth the current drawn by the inverter and thus
reduce harmonic components in the line current. Through the
reduction of the current harmonics, the thermal load on the
power components in the rectifier and in the DC link capacitors
is reduced as well as the harmonic effects on the supply. The use
of a line reactor increases the service life of the inverter. A DC
link reactor is integrated in frame sizes FSD to FSF, and therefore
no line reactor is required.

Recommended line-side overcurrent protection devices

Overcurrent protection devices are absolutely necessary for
the operation of the inverters. The table listed in the section
"Recommended line-side overcurrent protection devices" pro-
vides recommendations according to IEC and UL regulations,
depending on the area of application. Recommendations on
further overcurrent protection devices are available at:
https://support.industry.siemens.com/cs/document/109750343

More information about the listed Siemens fuses is available in
Catalog LV 10 as well as in the Industry Mall.

DC link components

Braking resistors

Excess energy in the DC link is dissipated in the braking resistor.
The braking resistors are designed for use with the

SINAMICS G120C. This has an integrated braking chopper
(electronic switch). For the electromagnetically compatible
connection of an optionally connectable braking resistor, the
corresponding shield connection kit is to be ordered for frame
sizes FSD to FSF.

Load-side power components

Output reactors

Output reactors reduce the rate of voltage rise (dv/dt) and the
height of the current peaks, and enable longer motor cables to
be connected.

Sine-wave filter (for frame size FSAA)

Sine-wave filters limit the rate of voltage rise (dv/adt) and the peak
voltages on the motor winding. Similar to an output reactor, they
enable the connection of longer motor cables. A sine-wave filter
6SE6400-3TD00-4ADO, suitable for base mounting, is available
for SINAMICS G120C, frame size FSAA, 0.55 kW to 2.2 kW. For
2.2 kW, operation of the sine-wave filter that is suitable for base
mounting is only permitted for operating the inverter with rated
power of 1.5 kW based on high overload (HO).

For technical specifications, see the datasheet on the Internet:
https://support.industry.siemens.com/cs/document/24479847

Additional information is available in the Operating Instructions
on the Internet at:
www.siemens.com/sinamics-g120c/documentation

Supplementary system components
IOP-2 Intelligent Operator Panel

Graphics-based, user-friendly and powerful operator panel for
commissioning and diagnostics as well as local operator control
and monitoring of SINAMICS G120C.

BOP-2 Basic Operator Panel

A 2-line display to provide support when commissioning and
troubleshooting the drive. The drive can be locally controlled.

Memory card

The parameter settings for an inverter can be stored on the
SINAMICS SD memory card. When service is required, e.g. after
the inverter has been replaced and the data have been down-
loaded from the memory card, the drive system is immediately
ready for use again. The associated memory card holder is
integrated in the inverter.
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. Design (continued)

Supplementary system components (continued)
SINAMICS G120 Smart Access

Wireless commissioning, operation and diagnostics via mobile
device or laptop thanks to the optional web server module
SINAMICS G120 Smart Access enabling user-friendly operation
and easy access to the inverter, even if this is installed in areas
difficult to access.

PC inverter connection kit 2

For controlling and commissioning an inverter directly from a PC
if the STARTER commissioning tool or SINAMICS Startdrive has
been installed on the PC.

Shield connection kits

A shield connection kit is included in the scope of delivery for
frame sizes FSAA to FSC.

A set of shield plates is included in the scope of delivery for the
motor and signal cables corresponding to the frame size for the
frame sizes FSD to FSF. For the electromagnetically compatible
connection of an optionally connectable braking resistor, the
corresponding shield connection kit is to be ordered for frame
sizes FSD to FSF.

Additional options

Further selected accessories are available from "Siemens
Product Partner for Drives Options":
www.siemens.com/drives-options-partner

Spare parts
Shield connection kits

A shield connection kit is supplied as standard with frame sizes
FSAA to FSC. These shield connection kits can also be ordered
as spare parts.

A set of shield plates is included in the scope of delivery for the
motor and signal cables corresponding to the frame size for the
frame sizes FSD to FSF. For the electromagnetically compatible
connection of an optionally connectable braking resistor, the
corresponding shield connection kit is to be ordered for frame
sizes FSD to FSF.

Spare parts kit

This kit comprises four 1/O terminals, one RS485 terminal, two
pairs of Control Unit doors (1 x PN and 1 x other communication
versions) and one blanking cover.

Set of connectors

A set of connectors for the line feeder cable, braking resistor and
motor cable can be ordered corresponding to the frame size of
the SINAMICS G120C inverter.

Roof-mounted fan

A roof-mounted fan (at the top of the device) comprising a
pre-assembled unit with holder and fan can be ordered
corresponding to the frame size of the SINAMICS G120C.

Fan unit

A replacement fan (at the rear of the device; heat sink) com-
prising a pre-assembled unit with holder and fan can be ordered
corresponding to the frame size of the SINAMICS G120C.

| Configuration

The following electronic configuring aids and engineering tools
are available for SINAMICS G120C compact inverters:

Drive Technology Configurator (DT Configurator) within
the CA 01

The interactive catalog CA 01 — the offline Industry Mall of
Siemens — contains over 100000 products with approximately
5 million possible drive system product variants. The Drive

SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

Technology Configurator (DT Configurator) has been developed
to facilitate selection of the correct motor and/or inverter from the
wide spectrum of drives. It is integrated as a selection tool in
Catalog CA 01.

Online DT Configurator

In addition, the DT Configurator can be used on the Internet with-
out requiring any installation. The DT Configurator can be found
in the Siemens Industry Mall at the following address:
www.siemens.com/dt-configurator

SIZER for Siemens Drives engineering tool

The SIZER for Siemens Drives engineering tool makes it easy to
configure the SINAMICS drive family. It provides support when
selecting the hardware and firmware components necessary to
implement a drive task. SIZER for Siemens Drives is designed to
support configuring of the entire drive system.

You can find further information on the SIZER for Siemens Drives
engineering tool in the section Engineering tools.

The SIZER for Siemens Drives engineering tool is available free
on the Internet at
www.siemens.com/sizer

STARTER commissioning tool

The STARTER commissioning tool allows menu-prompted
commissioning, optimization and diagnostics. Apart from the
SINAMICS drives, STARTER is also suitable for
MICROMASTER 4 devices.

You can find further information about the STARTER commission-
ing tool in the section Engineering tools.

Additional information about the STARTER commissioning tool is
available on the Internet at
www.siemens.com/starter

SINAMICS Startdrive commissioning tool

SINAMICS Startdrive is a tool for configuring, commissioning,
and diagnosing the SINAMICS family of drives and is integrated
into the TIA Portal. SINAMICS Startdrive can be used to imple-
ment drive tasks with the SINAMICS G110M, SINAMICS G120,
SINAMICS G120C, SINAMICS G120D and SINAMICS G120P in-
verter series. The commissioning tool has been optimized with
regard to user friendliness and consistent use of the TIA Portal
benefits of a common working environment for PLC, HMI and
drives.

You can find further information on the SINAMICS Startdrive
commissioning tool in the section Engineering tools.

The SINAMICS Startdrive commissioning tool is available free on
the Internet at
www.siemens.com/startdrive

Drive ES engineering system

Drive ES is the engineering system that can be used to integrate
the communication, configuration and data management func-
tions of Siemens drive technology into the SIMATIC automation
world easily, efficiently and cost-effectively. Two software pack-
ages are available for SINAMICS - Drive ES Basic Maintenance
and Drive ES PCS.

You can find further information about the Drive ES engineering
system in the section Engineering tools.

Additional information about the Drive ES engineering system is
available on the Internet at
www.siemens.com/drive-es
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. Integration
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. Integration (continued)
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. Integration (continued)

Available optional power and DC link components

The following line-side components, DC link components and
load-side power components are optionally available in the
appropriate frames sizes:

Frame size

FSAA, FSA FSB FSC FSD FSE FSF
Line-side components
Line filter class A F F F F F F
Line filter class B TR u u - - -
Line reactor s S S 1 1 1
DC link components
Braking resistor s S S S ) S
Load-side power components
Output reactor s S S S S S
Sine-wave filter W - - - - -

U = Base component

| = Integrated

S = Lateral mounting

F = Inverter available with and without integrated filter class A
— = Not possible

Maximum permissible cable lengths from the motor to the inverter when using output reactors or line filters

The following load-side power components are optionally avail-
able in the appropriate frame sizes and result in the following
maximum cable lengths, if necessary in combination with line
filters for complying with EMC requirements:

Maximum permissible motor cable lengths (shielded/unshielded) in m (ft)

FSAA FSA FSB FSC FSD FSE FSF
Without optional power components
e Versions without integrated line filter 150 2/150 150/150 150/150 150/150 200/300 200/300 300/450
(492 2)/492) (492/492) (492/492) (492/492) (656/984) (656/984) (984/1476)
e Versions with integrated line filter class A 50/100 50/100 50/100 50/100 200/300 200/300 300/450
(164/328) (164/328) (164/328) (164/328) (656/984)  (656/984)  (984/1476)
With optional output reactor
* At 380 ... 415 V3 AC 150/225 150/225 150/225 150/225 200/300 200/300 300/450
(492/738) (492/738) (492/738) (492/738) (656/984) 9  (656/984) °)  (984/1476) °)
e At 440 ... 480 V 3 AC 100/150 100/150 100/150 100/150 200/300 200/300 300/450
(328/492) (328/492) (328/492) (328/492) (656/984) °)  (656/984) ©)  (984/1476) °

With integrated line filter class A 25 3)/— (82 3)/-) 25 I/ (82 I)/-) 25 I/ (82 3)/-) 25 U/ (82 Y)/-) 150/ (492/-) 150/ (492/~) 150/ (492/-)
According to EN 55011 to comply with radio
interference emissions according to

EN 61800-3 EMC Category C2

With optional, external line filter class B 50/- (164/-)
According to EN 55011 to comply with

cable-conducted radio interference

emissions according to EN 61800-3

EMC Category C1 */, together with

versions without integrated line filters

25/— (82/-) 50/— (164/-)  50/- (164/-) - = =

With optional, external line filter class B
According to EN 55011 and output reactor
to comply with radio interference emissions
according to EN 61800-3

EMC Category C2 9, together with
versions without integrated line filters

 At380 ... 415V 3 AC 150/- (492/-) 150/ (492/-) 150/- (492/-)  150/- (492/-) - - -

® At 440 ... 480 V3 AC 100/-(328/-)  100/-(328/-)

) Line filters, line reactors, braking resistors, output reactors and sine-wave
filters that are suitable for base mounting are also available for
SINAMICS G120C, frame size FSAA, 0.55 kW to 2.2 kW. For 2.2 kW, opera-
tion of the line reactors, braking resistors, output reactors and sine-wave
filters that are suitable for base mounting is only permitted for operating the
inverter with rated power of 1.5 kW based on high overload (HO).

More information is available in the operating instructions on the Internet at:

www.siemens.com/sinamics-g120c/documentation

For SINAMICS G120C frame size FSAA 2.2 kW with low-capacitance
CY cable 150 m (492 ft) (shielded) — otherwise 125 m (410 ft) (shielded).

3) With low-capacitance CY cable 50 m (164 ft) (shielded).

n

100/~ (328/-)

100/-(328/-) - = =

4 With low-capacitance CY cable 100 m (328 ft) (shielded).

5) For frame sizes FSD to FSF the maximum permissible cable lengths are not
increased with an output reactor. By means of the output reactor, the load-
ing of the motor windings is reduced by lower rates of voltage rise (dv/dft).
By means of two output reactors connected in series, the maximum per-
missible cable lengths for frame sizes FSD and FSE are increased to
350 m (1148 ft) (shielded) and 525 m (1723 ft) (unshielded), and for frame
size FSF to 525 m (1723 ft) (shielded) and 800 m (2625 ft) (unshielded).

More information is available in the operating instructions on the Internet at:
www.siemens.com/sinamics-g120c/documentation
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SINAMICS G120C compact inverters
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Selection and ordering data

The article number is selected corresponding to

e the required motor power or the motor current required and the overload requirements of the application,
e the necessary EMC classification and

¢ the required integrated fieldbus interface

SINAMICS G120C
without line filter

SINAMICS G120C
with integrated line filter

Rated power” Base-load Base-load Frame size  Version

current [ 2 current Iy

class A

kW hp A A Article No. Atrticle No.
0.55 0.75 1.7 1.3 FSAA USS, Modbus RTU 6SL3210-1KE11-8UB2 6SL3210-1KE11-8AB2
PROFIBUS DP 6SL3210-1KE11-8UP2 6SL3210-1KE11-8AP2
PROFINET, EtherNet/IP 6SL3210-1KE11-8UF2 6SL3210-1KE11-8AF2
0.75 1 2.2 1.7 FSAA USS, Modbus RTU 6SL3210-1KE12-3UB2 6SL3210-1KE12-3AB2
PROFIBUS DP 6SL3210-1KE12-3UP2 6SL3210-1KE12-3AP2
PROFINET, EtherNet/IP 6SL3210-1KE12-3UF2 6SL3210-1KE12-3AF2
1.1 1.5 3.1 22 FSAA USS, Modbus RTU 6SL3210-1KE13-2UB2 6SL3210-1KE13-2AB2
PROFIBUS DP 6SL3210-1KE13-2UP2 6SL3210-1KE13-2AP2
PROFINET, EtherNet/IP 6SL3210-1KE13-2UF2 6SL3210-1KE13-2AF2
1.5 2 4.1 3.1 FSAA USS, Modbus RTU 6SL3210-1KE14-3UB2 6SL3210-1KE14-3AB2
PROFIBUS DP 6SL3210-1KE14-3UP2 6SL3210-1KE14-3AP2
PROFINET, EtherNet/IP 6SL3210-1KE14-3UF2 6SL3210-1KE14-3AF2
2.2 3 5.6 4.1 FSAA USS, Modbus RTU 6SL3210-1KE15-8UB2 6SL3210-1KE15-8AB2
PROFIBUS DP 6SL3210-1KE15-8UP2 6SL3210-1KE15-8AP2
PROFINET, EtherNet/IP 6SL3210-1KE15-8UF2 6SL3210-1KE15-8AF2
3 4 7.3 5.6 FSA USS, Modbus RTU 6SL3210-1KE17-5UB1 6SL3210-1KE17-5AB1
PROFIBUS DP 6SL3210-1KE17-5UP1 6SL3210-1KE17-5AP1
PROFINET, EtherNet/IP 6SL3210-1KE17-5UF1 6SL3210-1KE17-5AF1
4 5 8.8 7.3 FSA USS, Modbus RTU 6SL3210-1KE18-8UB1 6SL3210-1KE18-8AB1
PROFIBUS DP 6SL3210-1KE18-8UP1 6SL3210-1KE18-8AP1
PROFINET, EtherNet/IP 6SL3210-1KE18-8UF1 6SL3210-1KE18-8AF1
55 7.5 125 8.8 FSB USS, Modbus RTU 6SL3210-1KE21-3UB1 6SL3210-1KE21-3AB1
PROFIBUS DP 6SL3210-1KE21-3UP1 6SL3210-1KE21-3AP1
PROFINET, EtherNet/IP 6SL3210-1KE21-3UF1 6SL3210-1KE21-3AF1
7.5 10 16.5 125 FSB USS, Modbus RTU 6SL3210-1KE21-7UB1 6SL3210-1KE21-7AB1
PROFIBUS DP 6SL3210-1KE21-7UP1 6SL3210-1KE21-7AP1
PROFINET, EtherNet/IP 6SL3210-1KE21-7UF1 6SL3210-1KE21-7AF1
" 15 25 16.5 FSC USS, Modbus RTU 6SL3210-1KE22-6UB1 6SL3210-1KE22-6AB1
PROFIBUS DP 6SL3210-1KE22-6UP1 6SL3210-1KE22-6AP1
PROFINET, EtherNet/IP 6SL3210-1KE22-6UF1 6SL3210-1KE22-6AF1
15 20 31 25 FSC USS, Modbus RTU 6SL3210-1KE23-2UB1 6SL3210-1KE23-2AB1
PROFIBUS DP 6SL3210-1KE23-2UP1 6SL3210-1KE23-2AP1
PROFINET, EtherNet/IP 6SL3210-1KE23-2UF1 6SL3210-1KE23-2AF1
18.5 25 37 31 FSC USS, Modbus RTU 6SL3210-1KE23-8UB1 6SL3210-1KE23-8AB1
PROFIBUS DP 6SL3210-1KE23-8UP1 6SL3210-1KE23-8AP1
PROFINET, EtherNet/IP 6SL3210-1KE23-8UF1 6SL3210-1KE23-8AF1
22 25 43 37 FSD PROFINET, EtherNet/IP 6SL3210-1KE24-4UF1 6SL3210-1KE24-4AF1
30 30 58 43 FSD PROFINET, EtherNet/IP 6SL3210-1KE26-0UF1 6SL3210-1KE26-0AF1
37 40 68 58 FSD PROFINET, EtherNet/IP 6SL3210-1KE27-0UF1 6SL3210-1KE27-0AF1
45 50 82.5 68 FSD PROFINET, EtherNet/IP 6SL3210-1KE28-4UF1 6SL3210-1KE28-4AF1
55 60 103 83 FSE PROFINET, EtherNet/IP 6SL3210-1KE31-1UF1 6SL3210-1KE31-1AF1
75 75 136 103 FSF PROFINET, EtherNet/IP 6SL3210-1KE31-4UF1 6SL3210-1KE31-4AF1
90 100 164 136 FSF PROFINET, EtherNet/IP 6SL3210-1KE31-7UF1 6SL3210-1KE31-7AF1
110 125 201 164 FSF PROFINET, EtherNet/IP 6SL3210-1KE32-1UF1 6SL3210-1KE32-1AF1
132 150 237 201 FSF PROFINET, EtherNet/IP 6SL3210-1KE32-4UF1 6SL3210-1KE32-4AF1

" The rated power of the device based on the rated output current j and a
rated input voltage of 400 V 3 AC. The rated power is specified on the

device rating plate.

2)

The base-load current /_is based on the duty cycle for low overload (LO).
The current value is specified on the device rating plate.

3) The base-load current I is based on the duty cycle for high overload
(HO). The current value is not specified on the device rating plate.
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http://www.siemens.com/product?6SL3210-1KE14-3UP2
http://www.siemens.com/product?6SL3210-1KE14-3AP2
http://www.siemens.com/product?6SL3210-1KE14-3UF2
http://www.siemens.com/product?6SL3210-1KE14-3AF2
http://www.siemens.com/product?6SL3210-1KE15-8UB2
http://www.siemens.com/product?6SL3210-1KE15-8AB2
http://www.siemens.com/product?6SL3210-1KE15-8UP2
http://www.siemens.com/product?6SL3210-1KE15-8UF2
http://www.siemens.com/product?6SL3210-1KE17-5UB1
http://www.siemens.com/product?6SL3210-1KE17-5UP1
http://www.siemens.com/product?6SL3210-1KE17-5UF1
http://www.siemens.com/product?6SL3210-1KE18-8UB1
http://www.siemens.com/product?6SL3210-1KE18-8UP1
http://www.siemens.com/product?6SL3210-1KE18-8UF1
http://www.siemens.com/product?6SL3210-1KE21-3UB1
http://www.siemens.com/product?6SL3210-1KE21-3UP1
http://www.siemens.com/product?6SL3210-1KE21-3UF1
http://www.siemens.com/product?6SL3210-1KE21-7UB1
http://www.siemens.com/product?6SL3210-1KE21-7UP1
http://www.siemens.com/product?6SL3210-1KE21-7UF1
http://www.siemens.com/product?6SL3210-1KE22-6UB1
http://www.siemens.com/product?6SL3210-1KE22-6UP1
http://www.siemens.com/product?6SL3210-1KE22-6UF1
http://www.siemens.com/product?6SL3210-1KE23-2UB1
http://www.siemens.com/product?6SL3210-1KE23-2UP1
http://www.siemens.com/product?6SL3210-1KE23-2UF1
http://www.siemens.com/product?6SL3210-1KE23-8UB1
http://www.siemens.com/product?6SL3210-1KE23-8UP1
http://www.siemens.com/product?6SL3210-1KE23-8UF1
http://www.siemens.com/product?6SL3210-1KE24-4UF1
http://www.siemens.com/product?6SL3210-1KE26-0UF1
http://www.siemens.com/product?6SL3210-1KE27-0UF1
http://www.siemens.com/product?6SL3210-1KE28-4UF1
http://www.siemens.com/product?6SL3210-1KE31-1UF1
http://www.siemens.com/product?6SL3210-1KE31-4UF1
http://www.siemens.com/product?6SL3210-1KE31-7UF1
http://www.siemens.com/product?6SL3210-1KE32-1UF1
http://www.siemens.com/product?6SL3210-1KE32-4UF1
http://www.siemens.com/product?6SL3210-1KE15-8AP2
http://www.siemens.com/product?6SL3210-1KE15-8AF2
http://www.siemens.com/product?6SL3210-1KE17-5AB1
http://www.siemens.com/product?6SL3210-1KE17-5AP1
http://www.siemens.com/product?6SL3210-1KE17-5AF1
http://www.siemens.com/product?6SL3210-1KE18-8AB1
http://www.siemens.com/product?6SL3210-1KE18-8AP1
http://www.siemens.com/product?6SL3210-1KE18-8AF1
http://www.siemens.com/product?6SL3210-1KE21-3AB1
http://www.siemens.com/product?6SL3210-1KE21-3AP1
http://www.siemens.com/product?6SL3210-1KE21-3AF1
http://www.siemens.com/product?6SL3210-1KE21-7AB1
http://www.siemens.com/product?6SL3210-1KE21-7AP1
http://www.siemens.com/product?6SL3210-1KE21-7AF1
http://www.siemens.com/product?6SL3210-1KE22-6AB1
http://www.siemens.com/product?6SL3210-1KE22-6AP1
http://www.siemens.com/product?6SL3210-1KE22-6AF1
http://www.siemens.com/product?6SL3210-1KE23-2AB1
http://www.siemens.com/product?6SL3210-1KE23-2AP1
http://www.siemens.com/product?6SL3210-1KE23-2AF1
http://www.siemens.com/product?6SL3210-1KE23-8AB1
http://www.siemens.com/product?6SL3210-1KE23-8AP1
http://www.siemens.com/product?6SL3210-1KE23-8AF1
http://www.siemens.com/product?6SL3210-1KE24-4AF1
http://www.siemens.com/product?6SL3210-1KE26-0AF1
http://www.siemens.com/product?6SL3210-1KE27-0AF1
http://www.siemens.com/product?6SL3210-1KE28-4AF1
http://www.siemens.com/product?6SL3210-1KE31-1AF1
http://www.siemens.com/product?6SL3210-1KE31-4AF1
http://www.siemens.com/product?6SL3210-1KE31-7AF1
http://www.siemens.com/product?6SL3210-1KE32-1AF1
http://www.siemens.com/product?6SL3210-1KE32-4AF1
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Selection and ordering data (continued)

Optional firmware memory cards for SINAMICS G120C

Description Atrticle No.

SINAMICS SD card [=74 6SL3054-7TF00-2BA0

512 MB + firmware V4.7 SP10

(Multicard V4.7 SP10)

For an overview and more information on all available firmware
versions, see
https://support.industry.siemens.com/cs/document/67364620
Notes:

SINAMICS G120C compact inverters with frame size FSAA can
be operated as of firmware V4.7 SP3.

SINAMICS G120C compact inverters with frame sizes FSD to
FSF can be operated as of firmware V4.7 SP6.
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Technical specifications

Unless explicitly specified otherwise, the following technical specifications are valid for all SINAMICS G120C compact inverters.

General technical specifications

Mechanical specifications

Vibratory load

e Transport acc. to EN 60721-3-2 N Class 1M2

e Operation acc. to EN 60721-3-3 Class 3M1

Shock load

« Transport acc. to EN 60721-3-2 1) Class 1M2

e Operation acc. to EN 60721-3-3 Class 3M2

Degree of protection P20/ UL open type

Permissible mounting position

Vertical wall mounting

Ambient conditions

Protection class
According to EN 61800-5-1

Class Il (PELVT)

Touch protection
According to EN 61800-5-1

Class | (with protective conductor system)

Humidity, max.

95 % at 40 °C (104 °F), condensation and icing not permissible

Ambient temperature
e Storage " acc. to EN 60068-2-1
e Transport ") acc. to EN 60068-2-1
e Operation acc. to EN 60068-2-2
- Frame sizes FSAA to FSC
- Frame sizes FSD to FSF
- All frame sizes
- All frame sizes with operator panel

-40 ...
-40 ...

+70 °C (-40 ... +158 °F)
+70 °C (-40 ... +158 °F)

-10 ... +40 °C (14 ... 104 °F) without derating

-20 ... +40 °C (-4 ... +104 °F) without derating

>40 ... 50 °C (104 ... 122 °F) see derating characteristics
0...50°C (32 ... 122 °F) see also derating characteristics

Environmental class in operation
® Harmful chemical substances

* Organic/biological pollutants

e Degree of pollution

Standards

Compliance with standards 2)

Class 3C2 to EN 60721-3-3
Class 3B1 to EN 60721-3-3
2 acc. to EN 61800

CE, UL, cUL, RCM, SEMI F47, RoHS, EAC

Fail-safe certification
e According to IEC 61508
e According to EN ISO 13849-1

Function: Safe Torque Off (STO)
SiL2
PL d and Category 3

CE marking, according to

EMC Directive 2014/30/EU
Low Voltage Directive 2014/35/EU

EMC Directive 2
According to EN 61800-3

Interference immunity

Interference emissions

® Frame sizes FSAA to FSF
without integrated line filter

® Frame sizes FSAA to FSC
with integrated line filter class A

® Frame sizes FSAA to FSC
without integrated line filter
with optional line filter class B

® Frame sizes FSD to FSF
with integrated line filter class A

D in product packaging.
2)

3)

More information is available in the operating instructions on the Internet
at: www.siemens.com/sinamics-g120c/documentation

Non-filtered devices are designed for operation in IT systems or in con-
junction with an RCD. The customer must provide suitable Rl suppression

The SINAMICS G120C compact inverters are tested according to the interference immunity requirements for
environments according to Category C3.

3)

Observance of the limit values according to Category C3
Observance of the limit values for conducted interferences and field-conducted interference emissions
according to Category C2

Observance of the limit values for conducted interferences according to Category C1 and field-conducted
interference emissions according to Category C2

Observance of the limit values according to Category C3 and C2 4

Note:

The EMC product standard EN 61800-3 does not apply directly to a frequency inverter but to a PDS
(Power Drive System), which comprises the complete circuitry, motor and cables in addition to the inverter.
The frequency inverters on their own do not generally require identification according to the EMC Directive.

4 Max. permissible cable lengths see Technical specifications for power
electronics.

5) SINAMICS G120C compact inverters, frame size FSB, with PROFINET
interface (Article No.: 6SL3210-1KE21-.AF 1) additionally require a line

equipment to ensure that these devices comply with the limits defined for

Category C3 or C2.

Siemens D 31.1 - 2018
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Technical specifications (continued)

SINAMICS G120C USS, Modbus RTU version PROFIBUS DP version PROFINET, EtherNet/IP version
compact inverter
6SL3210-1KE..-..B1 6SL3210-1KE..-..P1 6SL3210-1KE..-..F1
6SL3210-1KE..-..B2 6SL3210-1KE..-..P2 6SL3210-1KE..-..F2
Integrated bus interface
Fieldbus protocols * USS PROFIBUS DP * PROFINET
* Modbus RTU o EtherNet/IP
(switchable using a parameter) - ODVA AC/DC drive
- SINAMICS profiles
Profiles - e PROFIdrive Profile V4.1 e PROFIdrive Profile V4.1
* PROFIsafe * PROFIsafe
* PROFlenergy
Hardware Plug-in terminal, insulated, 9-pin SUB-D socket, insulated, 2 x RJ45, max. 100 Mbit/s (full duplex),
USS: max. 187.5 kBaud max. 12 Mbit/s device name can be stored on the
Modbus RTU: 19.2 kBaud, Slave address can be set using device
Bus terminating resistor that can be  DIP switches
switched in

1/0 interfaces
Signal cable cross-section 0.15 ... 1.5 mm? (28 ... 16 AWG)

Digital inputs — Standard 6 isolated inputs

Optically isolated;
Free reference potential (own potential group)
NPN/PNP logic can be selected using the wiring

e Switching level: 0 — 1 1V
® Switching level: 1 — 0 5V
Digital inputs, fail-safe 1

When using the standard digital inputs (DI14+DI5)
Safety function: Safe Torque Off (STO)

Digital outputs 1 relay changeover contact
30V DC, 0.5 A (ohmic load)
1 transistor
30V DC, 0.5 A (ohmic load)
Analog inputs 1 analog input

Differential input

Switchable between voltage (-10 ... +10 V) and current (0/4 ... 20 mA) using a DIP switch
10-bit resolution

Can be used as additional digital input

Analog inputs are protected in a voltage range of + 30 V and have a common-mode voltage in the + 15 V range.

® Switching threshold: 0 — 1 4V
e Switching threshold: 1 — 0 16V
Analog outputs 1 analog output

Non-isolated output

Switchable between voltage (0 ... 10 V) and current (0/4 ... 20 mA) using a parameter
Voltage mode: 10 V, min. burden 10 kQ

Current mode: 20 mA, max. burden 500 Q

The analog outputs have short-circuit protection

PTC/KTY interface 1 motor temperature sensor input

Connectable sensors PTC, Pt1000, KTY and bimetal,
accuracy 5 °C

Voltage supply for the integrated 24V DC via the Power Module or by connecting to an external 20.4 ... 28.8 V DC power supply

Control Unit Typical input current: 500 mA at 24 V DC
Tool interfaces
Memory card Optional
SINAMICS SD card
Operator panels Optional
BOP-2 Basic Operator Panel or Intelligent Operator Panel IOP-2 or SINAMICS G120 Smart Access
PC interface usB
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Technical specifications (continued)

SINAMICS G120C compact inverter

V/f linear/quadratic/parameterizable v

V/f with flux current control (FCC) 4

V/f ECO; linear/quadratic v
v

Vector control, sensorless

Vector control, with sensor -

Torque control, sensorless -

Torque control, with sensor -

Software functions

Setpoint input v

Fixed frequencies 16, parameterizable
JOG v

Digital motorized potentiometer v

(MOP)

Ramp smoothing v

Extended ramp-function generator v
(with ramp smoothing Off3)

Positioning down ramp -

Slip compensation v
Signal interconnection with 4
BICO technology

Free function blocks (FFB) v

for logical and arithmetic operations
Switchable drive data sets (DDS) v (2)

Switchable command data sets v (2)
(CDS)

Flying restart v

Automatic restart v
after line supply failure or operating
fault (AR)

Technology controller (internal PID)

Energy consumption counter

Energy saving computer

Thermal motor protection (I2t, sensor: PTC, Pt1000, KTY and bimetal)

Thermal inverter protection

Motor identification

Motor holding brake

Auto-ramping (Vgc_max controller)

NNENENENENENENENEN

Kinetic buffering (Vgc_min controller)

Braking functions
® DC braking
e Compound braking v

AN

¢ Dynamic braking with integrated 4
braking chopper
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Technical specifications (continued)

General technical specifications of the power electronics

System operating voltage 380 ... 480 V3 AC +10 % -20 %

Line supply requirements No restriction

Short-circuit power ratio Rgc

Input frequency 47 ... 63 Hz

Output frequency

e Control mode V/f 0...550 Hz

e Control mode Vector 0..240 Hz

Pulse frequency 4 kHz, 2 kHz for inverters with a rated power >75 kW

Higher pulse frequencies up to 16 kHz see derating data

Power factor 4

® Frame sizes FSAA to FSC 0.7 ...0.85
® Frame sizes FSD to FSF >0.9
Offset factor cos ¢ >0.95
Output voltage, max. 95 %

as % of input voltage

Overload capability

e | ow overload LO 1.5 x base-load current /_(i. e. 150 % overload) for 3 s plus
Note: 1.1 x base-load current /_(i. e. 110 % overload) for 57 s within a cycle time of 300 s
No reduction in base-load current
for use of overload

* High overload HO 2 x base-load current /4 (i. e. 200 % overload) for 3 s plus
Note: 1.5 x base-load current /4 (i. e. 150 % overload) for 57 s within a cycle time of 300 s
No reduction in base-load current Iy
for use of overload

Cooling Air cooling using an integrated fan

Installation altitude Up to 1000 m (3281 ft) above sea level without derating,
> 1000 m (3281 ft) see derating characteristics

Short Circuit Current Rating (SCCR) 1), 100 kA See Recommended line-side overcurrent protection devices — the value depends on the fuses and

max. acc. to UL circuit breakers used
Protection functions e Undervoltage

e Overvoltage

® Overload

e Ground fault

® Short-circuit

e Stall protection

* Motor blocking protection
* Motor overtemperature

e Inverter overtemperature

) Applies to industrial control panel installations to NEC Article 409 or
UL 508A.

8/14 Siemens D 31.1 - 2018




© Siemens AG 2018

SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC

Output current
at 400V 3 AC

SINAMICS G120C power electronics

6SL3210-1KE11-8..2

6SL3210-1KE12-3..2

6SL3210-1KE13-2..2

6SL3210-1KE14-3..2

* Rated current faieq A 18 23 32 43
« Base-load current /_?) A 1.7 2.2 3.1 41
® Base-load current Iy 3 A 1.3 1.7 22 3.1
® Maximum current /oy A 2.6 3.4 4.4 6.2
Rated power
e Based on /i kW (hp) 0.55 (0.75) 0.75 (1) 1.1(1.5) 1.5(2)
® Based on Iy kW 0.37 0.55 0.75 1.1
Rated pulse frequency kHz 4 4 4 4
Efficiency n % 97 97 97 97
Power loss 4 kW 0.034 0.039 0.049 0.062
at rated current
Cooling air requirement m3/s (ft3/s) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18)
Sound pressure level Loa (1 m) dB <49 <49 <49 <49
Rated input current 5
e Based on /. A 2.3 2.9 41 5.5
® Based on Iy A 1.9 25 3.2 4.5
Length of cable to braking resistor, m (ft) 15 (49) 15 (49) 15 (49) 15 (49)
max.
Line supply connection Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals ~ Plug-in screw terminals
U1/L1, V1/L2, W1/L3
e Conductor cross-section mm? 1..25 1..25 1..25 1..25
(18 ... 14 AWG) (18 ... 14 AWG) (18 ... 14 AWG) (18 ... 14 AWG)
Motor connection Plug-in screw terminals ~ Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals
U2, ve, w2
¢ Conductor cross-section mm? 1..25 1..25 1..25 1..25
(18 ... 14 AWG) (18 ... 14 AWG) (18 ... 14 AWG) (18 ... 14 AWG)
g?nggction for braking resistor Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals ~ Plug-in screw terminals
e Conductor cross-section mm? 1..25 1..25 1..25 1..25
(18 ... 14 AWG) (18 ... 14 AWG) (18 ... 14 AWG) (18 ... 14 AWG)
PE connection On housing with On housing with On housing with On housing with
M4 screw M4 screw M4 screw M4 screw
Motor cable length, max. &
» Without filter, shielded/unshielded m (ft) 150/150 (492/492) 150/150 (492/492) 150/150 (492/492) 150/150 (492/492)
¢ With integrated filter class A, m (ft) 50/100 (164/328) 50/100 (164/328) 50/100 (164/328) 50/100 (164/328)
shielded/unshielded
Dimensions
o Width mm (in) 73 (2.87) 73 (2.87) 73 (2.87) 73 (2.87)
* Height mm (in) 173 (6.81) 173 (6.81) 173 (6.81) 173 (6.81)
® Depth
- Without operator panel mm (in) 155 (6.10) 155 (6.10) 155 (6.10) 155 (6.10)
(PN version: 178 (7.01)) (PN version: 178 (7.01)) (PN version: 178 (7.01)) (PN version: 178 (7.01))
- With BOP-2/I0P-2 mm (in) 166 (6.54) 166 (6.54) 166 (6.54) 166 (6.54)
(PN version: 189 (7.44)) (PN version: 189 (7.44)) (PN version: 189 (7.44)) (PN version: 189 (7.44))
Frame size FSAA FSAA FSAA FSAA
Weight, approx.
* Without filter kg (Ib) 1.1(2.43) 1.1 (2.43) 1.1(2.43) 1.1 (2.43)
(PN version: 1.2 (2.65)) (PN version: 1.2 (2.65)) (PN version: 1.2 (2.65)) (PN version: 1.2 (2.65))
¢ With integrated filter class A kg (Ib) 1.3(2.87) 1.3(2.87) 1.3 (2.87) 1.3(2.87)

(PN version: 1.4 (3.09))

") The rated output current /ryeq can be used up to 100 %; however, without

overload.

2) The base-load current I__is based on the duty cycle for low overload (LO).
3) The base-load current I is based on the duty cycle for high overload

(HO).

4 Typical values. More information can be found on the Internet at
https://support.industry.siemens.com/cs/document/94059311

(PN version: 1.4 (3.09))

5)

(PN version: 1.4 (3.09))

(PN version: 1.4 (3.09))

The rated input currents are valid for an input voltage of 400 V 3 AC and a

line impedance corresponding to ux = 1 % (without line reactor). The rated
input current based on /_is stamped on the inverter rating plate. In the
particular application, the input current depends on the motor load and
line impedance. The input current is reduced when using a line reactor.

8) The maximum motor cable lengths are valid for an input voltage of
400 V 3 AC and operation with a 4 kHz pulse frequency. When an inverter
with an integrated line filter class A is used to comply with the limits of
EN 61800-3 Category C2 for line-conducted interference emission, the
maximum permissible motor cable length is 25 m (82 ft) (shielded) as
standard — and 50 m (164 ft) with low-capacitance CY cable (shielded).
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC

Output current
at 400V 3 AC

SINAMICS G120C power electronics

6SL3210-1KE15-8..2

6SL3210-1KE17-5..1

6SL3210-1KE18-8..1

6SL3210-1KE21-3..1

* Rated current /gieq" A 5.8 75 9 13
* Base-load current /2 A 5.6 7.3 8.8 12.5
* Base-load current ;% A 41 5.6 7.3 8.8
® Maximum current fpax A 8.2 1.2 14.6 17.6
Rated power
e Based on /. kW (hp) 2.2(3) 3(4) 4 (5) 5.5(7.5)
® Based on Iy kW 1.5 22 3 4
Rated pulse frequency kHz 4 4 4 4
Efficiency n % 97 97 97 97
Power loss ¥ kW 0.073 0.099 0.122 0.174
at rated current
Cooling air requirement m3/s (f3/s) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.009 (0.32)
Sound pressure level Loa (1 m) dB <49 <52 <52 <63
Rated input current
e Based on /i A 7.4 9.5 1.4 16.5
® Based on Iy A 6 8.2 10.6 12.8
Length of cable to braking resistor, m (ft) 15 (49) 15 (49) 15 (49) 15 (49)
max.
Line supply connection Plug-in screw terminals ~ Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals
U1/L1, v1/L2, W1/L3
e Conductor cross-section mm? 1..25 1..25 1..25 4.6
(18 ... 14 AWG) (18 ... 14 AWG) (18 ... 14 AWG) (12 ... 10 AWG)
Motor connection Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals ~ Plug-in screw terminals
U2, v2, W2
* Conductor cross-section mm? 1..25 1..25 1..25 4..6
(18 ... 14 AWG) (18 ... 14 AWG) (18 ... 14 AWG) (12 ... 10 AWG)
g?ngzection for braking resistor Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals ~ Plug-in screw terminals
¢ Conductor cross-section mm? 1..25 1..25 1..25 4.6
(18 ... 14 AWG) (18 ... 14 AWG) (18 ... 14 AWG) (12 ... 10 AWG)
PE connection On housing with On housing with On housing with On housing with
M4 screw M4 screw M4 screw M4 screw
Motor cable length, max. ©
o Without filter, shielded/unshielded m (ft) 125 7150 (410 7/492)  150/150 (492/492) 150/150 (492/492) 150/150 (492/492)
o With integrated filter class A, m (ft) 50/100 (164/328) 50/100 (164/328) 50/100 (164/328) 50/100 (164/328)
shielded/unshielded
Dimensions
o Width mm (in) 73 (2.87) 73 (2.87) 73 (2.87) 100 (3.94)
* Height mm (in) 173 (6.81) 196 (7.72) 196 (7.72) 196 (7.72)
® Depth
- Without operator panel mm (in) 155 (6.10) 2083 (7.99) 203 (7.99) 203 (7.99)
(PN version: 178 (7.01)) (PN version: 226 (8.90)) (PN version: 226 (8.90)) (PN version: 226 (8.90))
- With BOP-2/IOP-2 mm (in) 166 (6.54) 214 (8.43) 214 (8.43) 214 (8.43)
(PN version: 189 (7.44)) (PN version: 237 (9.33)) (PN version: 237 (9.33)) (PN version: 237 (9.33))
Frame size FSAA FSA FSA FSB
Weight, approx.
o Without filter kg (Ib) 1.1(2.43) 1.7 (3.75) 1.7 (3.75) 2.3(5.07)
(PN version: 1.2 (2.65))
* With integrated filter class A kg (Ib) 1.3(2.87) 1.9 (4.19) 1.9 (4.19) 2.5 (5.51)

(PN version: 1.4 (3.09))

) The rated output current /i4eq can be used up to 100 %; however, without

overload.

2) The base-load current I_is based on the duty cycle for low overload (LO).

3)

(HO).
4)

The base-load current /4 is based on the duty cycle for high overload

Typical values. More information can be found on the Internet at

https://support.industry.siemens.com/cs/document/94059311

5 The rated input currents are valid for an input voltage of 400 V 3 AC and a
line impedance corresponding to ux = 1 % (without line reactor). The rated
input current based on /_is stamped on the inverter rating plate. In the
particular application, the input current depends on the motor load and
line impedance. The input current is reduced when using a line reactor.

6)

The maximum motor cable lengths are valid for an input voltage of

400 V 3 AC and operation with a 4 kHz pulse frequency. When an inverter
with an integrated line filter class A is used to comply with the limits of

EN 61800-3 Category C2 for line-conducted interference emissions, the
maximum permissible motor cable length is 25 m (82 ft) (shielded) as
standard - for frame sizes FSAA to FSB with low-capacitance CY cable
(shielded) it is 50 m (164 ft).

) With low-capacitance CY cable 150 m (492 ft) (shielded).
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC

Output current
at 400 V 3 AC

SINAMICS G120C power electronics

6SL3210-1KE21-7..1

6SL3210-1KE22-6..1

6SL3210-1KE23-2..1

6SL.3210-1KE23-8..1

* Rated current fareq A 17 26 32 38
* Base-load current /2 A 16.5 25 31 37
* Base-load current /3 A 12,5 16.5 25 31
® Maximum current /ya¢ A 25 33 50 62
Rated power
* Based on /. kW (hp) 7.5 (10) 11 (15) 15 (20) 18.5 (25)
® Based on Iy kW 5.5 7.5 11 15
Rated pulse frequency kHz 4 4 4 4
Efficiency 7 % 97 97 97 97
Power loss % kW 0.236 0.301 0.373 0.45
at rated current
Cooling air requirement md/s (ft3/s) 0.009 (0.32) 0.018 (0.64) 0.018 (0.64) 0.018 (0.64)
Sound pressure level Loa (1 m) dB <63 <66 <66 <66
Rated input current %
e Based on /i A 21.5 33 40.6 48.2
® Based on Iy A 18.2 241 36.4 452
Length of cable to braking resistor, m (ft) 15 (49) 15 (49) 15 (49) 15 (49)
max.
Line supply connection Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals ~ Plug-in screw terminals
U1/L1, V1/L2, W1/L3
¢ Conductor cross-section mm? 4. 6..16 10... 16 10...16
(12 ... 10 AWG) (10 ... 5 AWG) (7 ... 5 AWG) (7 ... 5 AWG)
Motor connection Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals ~ Plug-in screw terminals
U2, v2, W2
® Conductor cross-section mm? 4.6 6..16 10 ... 16 10 ... 16
(12... 10 AWG) (10... 5 AWG) (7 ... 5 AWG) (7 ... 5 AWG)
g$n£2ection for braking resistor Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals  Plug-in screw terminals
e Conductor cross-section mm2 4.6 6..16 10... 16 10...16
(12... 10 AWG) (10... 5 AWG) (7 ... 5 AWG) (7 ... 5 AWG)
PE connection On housing with On housing with On housing with On housing with
M4 screw M4 screw M4 screw M4 screw
Motor cable length, max. 5
o Without filter, shielded/unshielded m (ft) 150/150 (492/492) 150/150 (492/492) 150/150 (492/492) 150/150 (492/492)
o With integrated filter class A, m (ft) 50/100 (164/328) 50/100 (164/328) 50/100 (164/328) 50/100 (164/328)
shielded/unshielded
Dimensions
® Width mm (in) 100 (3.94) 140 (5.51) 140 (5.51) 140 (5.51)
® Height mm (in) 196 (7.72) 295 (11.61) 295 (11.61) 295 (11.61)
® Depth
- Without operator panel mm (in) 203 (7.99) 203 (7.99) 203 (7.99) 203 (7.99)
(PN version: 226 (8.90)) (PN version: 226 (8.90)) (PN version: 226 (8.90)) (PN version: 226 (8.90))
- With BOP-2/I0P-2 mm (in) 214 (8.43) 214 (8.43) 214 (8.43) 214 (8.43)
(PN version: 237 (9.33)) (PN version: 237 (9.33)) (PN version: 237 (9.33)) (PN version: 237 (9.33))
Frame size FSB FSC FSC FSC
Weight, approx.
o Without filter kg (Ib) (5.07) 4.4 (9.70) 4.4(9.70) 4.4 (9.70)
o With integrated filter class A kg (Ib) 51) 4.7 (10.4) 4.7 (10.4) 4.7 (10.4)

") The rated output current lrated €aN be used up to 100 %; however, without

overload.
2)

The base-load current /_is based on the duty cycle for low overload (LO).

3) The base-load current I is based on the duty cycle for high overload

(HO).

4 Typical values. More information can be found on the Internet at
https://support.industry.siemens.com/cs/document/94059311

5 The rated input currents are valid for an input voltage of 400 V 3 AC and a
line impedance corresponding to ux = 1 % (without line reactor). The rated
input current based on /_is stamped on the inverter rating plate. In the
particular application, the input current depends on the motor load and
line impedance. The input current is reduced when using a line reactor.

The maximum motor cable lengths are valid for an input voltage of

400 V 3 AC and operation with a 4 kHz pulse frequency. When an inverter
with an integrated line filter class A is used to comply with the limits of

EN 61800-3 Category C2 for line-conducted interference emission, the
maximum permissible motor cable length is 25 m (82 ft) (shielded) as
standard — with low-capacitance CY cable for frame size FSB 50 m (164 ft)
(shielded), for FSC 100 m (328 ft) (shielded).

Siemens D 31.1 - 2018 8/17


https://support.industry.siemens.com/cs/document/94059311

© Siemens AG 2018

SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC

Output current
at 400V 3 AC

SINAMICS G120C power electronics

6SL3210-1KE24-4.F1

6SL3210-1KE26-0.F1

6SL3210-1KE27-0.F1

6SL3210-1KE28-4.F1

* Rated current faieq A 43 58 68 825
® Base-load current /_ 2) A 43 58 68 82.5
® Base-load current Iy 3) A 37 43 58 68
® Maximum current /yax A 74 87 116 136
Rated power
¢ Based on /| kW (hp) 22 (25) 30 (30) 37 (40) 45 (50)
e Based on Iy kW 18.5 22 30 37
Rated pulse frequency kHz 4 4 4 4
Efficiency 7 % 98 98 98 98
Power loss ¥ kW 0.65 0.933 1.032 1.304
at rated current
Cooling air requirement m3s (ft%/s) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94)
Sound pressure level Lpa (1 m) dB 71.6 71.6 71.6 71.6
Rated input current %
e Based on /. A 41 53 64 76
® Based on Iy A 39 44 61 69
Length of cable to braking resistor, m (ft) 10 (32.8) 10 (32.8) 10 (32.8) 10 (32.8)
max.
Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals
U1/L1, V1/L2, W1/L3
¢ Conductor cross-section mm? 10..35 10...35 10..35 10...35
(20 ... 10 AWG) (20 ... 10 AWG) (20 ... 10 AWG) (20 ... 10 AWG)
Motor connection Screw terminals Screw terminals Screw terminals Screw terminals
U2, v2, W2
¢ Conductor cross-section mm? 10...35 10...35 10...35 10...35
(20 ... 10 AWG) (20 ... 10 AWG) (20 ... 10 AWG) (20 ... 10 AWG)
g$n£2ection for braking resistor Screw terminals Screw terminals Screw terminals Screw terminals
e Conductor cross-section mm? 10..35 10...35 10..35 10...35
(20 ... 10 AWG) (20 ... 10 AWG) (20 ... 10 AWG) (20 ... 10 AWG)
PE connection On housing with On housing with On housing with On housing with
M4 screw M4 screw M4 screw M4 screw
Motor cable length, max. &
¢ Without filter, shielded/unshielded m (ft) 200/300 (656/984) 200/300 (656/984) 200/300 (656/984) 200/300 (656/984)
* With integrated filter class A, m (ft) 200/300 (656/984) 200/300 (656/984) 200/300 (656/984) 200/300 (656/984)
shielded/unshielded
Dimensions
* Width mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87)
* Height mm (in) 472 (18.58) 472 (18.58) 472 (18.58) 472 (18.58)
® Depth
- Without operator panel mm (in) 237 (9.33) 237 (9.33) 237 (9.33) 237 (9.33)
- With BOP-2/I0P-2 mm (in) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76)
Frame size FSD FSD FSD FSD
Weight, approx.
* Without filter kg (Ib) 7(37.5) 17 (37.5) 18 (39.7) 18 (39.7)
¢ With integrated filter class A kg (Ib) 9(41.9 19 (41.9 20 (44 20 (44.1)

") The rated output current lrateq €aN be used up to 100 %; however, without

overload.
2)

The base-load current /_is based on the duty cycle for low overload (LO).

3) The base-load current I is based on the duty cycle for high overload

(HO).

4 Typical values. More information can be found on the Internet at
https://support.industry.siemens.com/cs/document/94059311

5)

The rated input currents are valid for an input voltage of 400 V 3 AC and a

line impedance corresponding to ux = 1 %. The rated input current based
on /_is stamped on the inverter rating plate. In the particular application,
the input current depends on the motor load and line impedance.

The maximum motor cable lengths are valid for an input voltage of

400 V 3 AC and operation with a 4 kHz pulse frequency. When an inverter
with an integrated line filter class A is used to comply with the limits of

EN 61800-3 Category C2 for line-conducted interference emissions, the
maximum permissible motor cable length is 150 m (492 ft) (shielded) as

standard.

8/18 Siemens D 31.1 - 2018


https://support.industry.siemens.com/cs/document/94059311

© Siemens AG 2018

SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC

SINAMICS G120C power electronics

6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1KE31-1.F1 1KE31-4.F1 1KE31-7.F1 1KE32-1.F1 1KE32-4.F1
Output current
at 400V 3 AC
* Rated current frgieq A 103 136 164 201 237
® Base-load current /| 2) A 103 136 164 201 237
® Base-load current Iy 3 A 83 103 136 164 201
® Maximum current /yax A 165 206 272 328 402
Rated power
¢ Based on /| kW (hp) 55 (60) 75 (75) 90 (100) 110 (125) 132 (150)
® Based on Iy kW 45 55 75 90 110
Rated pulse frequency kHz 4 2 2 2 2
Efficiency 7 % 98 99 99 99 99
Power loss ¥ kw 1.476 1.474 1.885 2.245 2.803
at rated current
Cooling air requirement m3/s (f3/s) 0.083 (2.93) 0.153 (5.40) 0.153 (5.40) 0.153 (5.40) 0.153 (5.40)
Sound pressure level Loa (1 m) dB 70.6 67.7 67.7 67.7 67.7
Rated input current %
® Based on /| A 96 134 156 187 221
® Based on Iy A 85 112 144 169 207
Length of cable to braking resistor, m (ft) 10 (32.8) 10 (32.8) 10 (32.8) 10 (32.8) 10 (32.8)
max.
Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U1/L1, Vi/L2, W1/L3
e Conductor cross-section mm? 25..70 35 ...2x120 35 ...2x120 35 ...2x120 35 ...2x120
(6 ... 3/0 AWG) (1...2x4/0 AWG) (1 ..2x4/0 AWG) (1..2x4/0 AWG) (1 ... 2x4/0 AWG)
Motor connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U2, vz, w2
* Conductor cross-section mm? 25..70 35 ...2x120 35 ...2x120 35 ...2x120 35 ...2x120
(6 ... 3/0 AWG) (1...2x4/0 AWG) (1 ..2x4/0 AWG) (1..2x4/0 AWG) (1 ... 2x4/0 AWG)
g?nggction for braking resistor Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
e Conductor cross-section mm? 25..70 35...2x120 35 ...2x120 35...2x120 35...2x120
(6 ... 3/0 AWG) (1...2x4/0 AWG)  (1..2x4/0 AWG) (1..2x4/0 AWG) (1 ... 2x4/0 AWG)
PE connection On housing with On housing with On housing with On housing with On housing with
M4 screw M4 screw M4 screw M4 screw M4 screw
Motor cable length, max. 5
o Without filter, shielded/unshielded m (ft) 200/300 (656/984)  300/450 (984/1476) 300/450 (984/1476) 300/450 (984/1476) 300/450 (984/1476)
* With integrated filter class A, m (ft) 200/300 (656/984)  300/450 (984/1476) 300/450 (984/1476) 300/450 (984/1476) 300/450 (984/1476)
shielded/unshielded
Dimensions
o Width mm (in) 275 (10.83) 305 (12.01) 305 (12.01) 305 (12.01) 305 (12.01)
o Height mm (in) 551 (21.69) 708 (27.87) 708 (27.87) 708 (27.87) 708 (27.87)
® Depth
- Without operator panel mm (in) 237 (9.33) 357 (14.06) 357 (14.06) 357 (14.06) 357 (14.06)
- With BOP-2/I0P-2 mm (in) 248 (9.76) 368 (14.49) 368 (14.49) 368 (14.49) 368 (14.49)
Frame size FSE FSF FSF FSF FSF
Weight, approx.
e Without filter kg (Ib) 27 (59.5) 59 (130) 59 (130) 64 (141) 64 (141)
* With integrated filter class A kg (Ib) 29 (63.9 62 (137) 62 (137) 66 (146) 66 (146)

") The rated output current lrateq €aN be used up to 100 %; however, without

overload.
2)

The base-load current /_is based on the duty cycle for low overload (LO).

3) The base-load current I is based on the duty cycle for high overload

(HO).

4 Typical values. More information can be found on the Internet at
https://support.industry.siemens.com/cs/document/94059311

5)

The rated input currents are valid for an input voltage of 400 V 3 AC and a

line impedance corresponding to ux = 1 %. The rated input current based

on /_is stamped on the inverter rating plate. In the particular application,
the input current depends on the motor load and line impedance.

The maximum motor cable lengths are valid for an input voltage of

400 V 3 AC and operation with a 4 kHz pulse frequency. When an inverter
with an integrated line filter class A is used to comply with the limits of

EN 61800-3 Category C2 for line-conducted interference emissions, the
maximum permissible motor cable length is 150 m (492 ft) (shielded) as

standard.
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Characteristic curves

Derating data

Pulse frequency

Rated power Rated output currentin A

based on low overload (LO) for a pulse frequency of

kW hp 2 kHz 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
0.55 0.75 1.7 1.7 1.4 1.2 1 0.9 0.8 0.7
0.75 1 2.2 2.2 1.9 1.5 1.3 11 1 0.9
1.1 1.5 3.1 3.1 2.6 22 1.9 1.6 1.4 1.2
1.5 2 4.1 4.1 3.5 2.9 2.5 2.1 1.8 1.6
2.2 3 5.6 5.6 4.8 3.9 3.4 2.8 2.5 2.2
3 4 78 7.3 6.2 5.1 4.4 &L/ 8.8 2.9
4 5 8.8 8.8 7.5 6.2 5.3 4.4 4 3.5
55 7.5 12,5 12.5 10.6 8.8 7.5 6.3 5.6 5
7.5 10 16.5 16.5 14 11.6 9.9 8.3 7.4 6.6
11 15 25 25 21.3 17.5 15 12.5 11.3 10
15 20 31 31 26.4 21.7 18.6 15.5 14 12.4
18.5 25 37 37 31.5 25.9 22.2 18.5 16.7 14.8
22 25 43 43 36.6 30.1 25.8 21.5 19.4 17.2
30 30 58 58 49.3 40.6 34.8 29 26.1 23.2
37 40 68 68 57.8 47.6 40.8 34 30.6 27.2
45 50 82.5 82.5 70.1 57.8 49.5 41.3 371 33
55 60 103 103 87.6 721 - - - -
75 75 136 136 115.6 95.2 - - - -
90 100 164 164 139.4 114.8 = = = =
110 125 201 140.7 - - - - - -
132 150 237 165.9 - - - - - -

The permissible motor cable length depends on the cable type
and the pulse frequency.
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Characteristic curves (continued)

Ambient temperature
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Permissible output current as a function of the ambient temperature,
frame sizes FSD to FSF

For the frame sizes FSA to FSC, the PROFINET version can be
butt-mounted at temperatures up to 55 °C.

The frame sizes FSAA and FSD to FSF can be butt-mounted at
temperatures up to 50 °C.

Installation altitude

Permissible line supplies as a function of the installation altitude

e |nstallation altitude up to 2000 m (6562 ft) above sea level
- Connection to every supply system permitted for the inverter

e |nstallation altitudes between 2000 m (6562 ft) and 4000 m
(13124 ft) above sea level
- Connection only to a TN system with grounded neutral point
- TN systems with grounded line conductor are not permitted
- The TN line system with grounded neutral point can also be
supplied using an isolation transformer
- The phase-to-phase voltage does not have to be reduced

The connected motors, power elements and components must
be considered separately.
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Permissible output current as a function of the installation altitude, frame
sizes FSAA to FSF at 40 °C for low overload (LO)

Current/power derating as a function of the line voltage

The SINAMICS G120C compact inverter supplies a constant
power in the line voltage range 380 V to 480 V 3 AC. The con-
stant power results in current derating as a function of the line
voltage.
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Voltage range
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Current derating as a function of the line voltage

More information on the derating data of the SINAMICS G120C
compact inverter can be found in the operating instructions on
the Internet at:
www.siemens.com/sinamics-g120c/documentation
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Dimensional drawings
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SINAMICS G120C, frame size FSAA
Mounted with 2 M4 bolts, 2 M4 nuts, 2 M4 washers.
When the shield plate is mounted, the drilling pattern is compatible with frame size FSA.
Ventilation clearance required at the top: 80 mm (3.15 inches).
Ventilation clearance required at the bottom: 100 mm (3.94 inches).
Ventilation clearance required at the side: 0 mm (0 inches).
When the BOP-2/I0OP-2 is plugged on, the overall depth increases by 11 mm (0.43 inches).
All dimensions in mm (values in brackets are in inches).
(e—— 203 (7.99) ——=
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SINAMICS G120C, frame size FSA
Mounted with 3 M4 bolts, 3 M4 nuts, 3 M4 washers.

Ventilation clearance required at the top: 80 mm (3.15 inches).
Ventilation clearance required at the bottom: 100 mm (3.94 inches).
Ventilation clearance required at the side: 0 mm (0 inches).

When the BOP-2/I0OP-2 is plugged on, the overall depth increases by 11 mm (0.43 inches).

All dimensions in mm (values in brackets are in inches).
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Dimensional drawings (continued)
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SINAMICS G120C, frame size FSB
Mounted with 4 M4 bolts, 4 M4 nuts, 4 M4 washers.

Ventilation clearance required at the top: 80 mm (3.15 inches).
Ventilation clearance required at the bottom: 100 mm (3.94 inches).
Ventilation clearance required at the side: 0 mm (0 inches).

When the BOP-2/I0P-2 is plugged on, the overall depth increases by 11 mm (0.43 inches).
All dimensions in mm (values in brackets are in inches).
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SINAMICS G120C, frame size FSC
Mounted with 4 M5 bolts, 4 M5 nuts, 4 M5 washers.

Ventilation clearance required at the top: 80 mm (3.15 inches).
Ventilation clearance required at the bottom: 100 mm (3.94 inches).
Ventilation clearance required at the side: 0 mm (0 inches).

When the BOP-2/I0OP-2 is plugged on, the overall depth increases by 11 mm (0.43 inches).

All dimensions in mm (values in brackets are in inches).
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

SINAMICS G120C compact inverters

. Dimensional drawings (continued)
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SINAMICS G120C frame sizes FSD to FSF
SINAMICS G120C  Dimensions Drilling dimensions Cooling clearance Mounting
in mm (inches) in mm (inches) in mm (inches)
; a b © :
Frame size (width) (height) (depth) d e f top bottom front With bolts
FSD 200 472 237 170 430 15 300 350 100 4 x M5
(7.87) (18.58) (9.33) (6.69) (16.93) (0.59) (11.81) (13.78) (3.94)
FSE 275 551 237 230 509 11 300 350 100 4 x M6
(10.83) (21.69) (9.33) (9.06) (20.04) (0.43) (11.81) (13.78) (3.94)
FSF 305 708 357 270 680 13 300 350 100 4 x M8
(12.01) (27.87) (14.06) (10.63) (26.77) (0.51) (11.81) (13.78) (3.94)

When the BOP-2/I0OP-2 is plugged on, the overall depth increases by 11 mm (0.43 inches).

. More information

A hard copy of the Compact Operating Instructions is supplied Furthermore, the SINAMICS SELECTOR app is a practical tool
in English and German for SINAMICS G120C. Further documen-  that helps you find article numbers for SINAMICS V20,

tation, such as Operating Instructions and List Manuals, is SINAMICS G120C, SINAMICS G120P and SINAMICS G120
available for download free of charge from the Internet at: inverters in the output range from 0.12 kW to 630 kW quickly and
www.siemens.com/sinamics-g120c/documentation easily. You will find the free downloads for Android and for iOS at

the following link:

Detailed information on SINAMICS G120C, the latest technical Www.siemens.com/sinamics-selector

documentation (brochures, tutorials, dimensional drawings,
certificates, manuals and operating instructions) is available on
the Internet at:

www.siemens.com/sinamics-g120c

In addition, the Drive Technology Configurator (DT Configurator)
can be used on the Internet. The DT Configurator can be found
in the Siemens Industry Mall at the following address:
www.siemens.com/dt-configurator
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Line-side components > Line filters

. Selection and ordering data

. Overview

Rated power SINAMICS G120C Line filter class B

according to EN 55011

kW hp Type 6SL3210-... Erame Article No.
5 size
055 075 1KE11-8U.2 FSAA 6SL3203-0BE17-7BA0
075 1 1KE12-3U.2
1.1 1.5 1KE13-2U.2
1.5 2 1KE14-3U.2
2.2 3 1KE156-8U.2
3 4 1KE17-5U.1 FSA
4 5.5 1KE18-8U.1
55 7.5 1KE21-3U.1 FSB 6SL3203-0BE21-8BA0
7.5 10 1KE21-7U.1
1 15 1KE22-6U.1 FSC 6SL3203-0BE23-8BA0
Bl 15 20 1KE23-2U.1
y 185 25 1KE23-8U.1

Line filter for SINAMICS G120C, frame size FSAA

With a line filter, the SINAMICS G120C can achieve a higher

radio interference class.

All SINAMICS G120C inverters are available without and with

integrated line filter.

For SINAMICS G120C frame sizes FSAA to FSC, external line
filters suitable for base mounting are available.

[ | Technical specifications

Line voltage 380 ... 480 V 3 AC

Line filter class B
6SL.3203-0BE17-7BA0

6SL.3203-0BE21-8BA0

6SL.3203-0BE23-8BA0

Rated current A 1.4 23.5 49.4

Pulse frequency kHz 4..16 4..16 4..16

Line supply connection Screw terminals Screw terminals Screw terminals
L1, L2, L3

® Conductor cross-section mm? 1..25 25..6 6..16

Load connection Shielded cable Shielded cable Shielded cable

U, v, W

® Cable cross-section mm? 1.5 4 10

e Length m (ft) 0.45 (1.48) 0.5 (1.64) 0.54 (1.77)

PE connection On housing via M5 screw stud On housing via M5 screw stud On housing via M6 screw studs
e Conductor cross-section mm?2 1..25 25..6 6..16

Degree of protection IP20 P20 P20

Dimensions

* Width mm (in) 73 (2.87) 100 (3.94) 140 (5.51)

* Height mm (in) 202 (7.95) 297 (11.69) 359 (14.13)

e Depth mm (in) 65 (2.56) 85 (3.35) 95 (3.74)
Possible as base component Yes Yes Yes

Weight, approx. kg (Ib) 1.75 (3.86) 4 (8.82) 7.3(16.1)
Suitable for SINAMICS G120C FSAA 6SL3210-1KE21-3U.1 6SL.3210-1KE22-6!

® Frame size

6SL3210-1KE11-8U.2
6SL3210-1KE12-3U.2
6SL.3210-1KE13-2U.2
6SL3210-1KE14-2U.2
6SL3210-1KE15-8U.2

FSA
6SL.3210-1KE17-5U.1
6SL3210-1KE18-8U.1

FSAA/FSA

6SL.3210-1KE21-7U.1

FSB

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

FSC
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Line-side components > Line reactors

. Overview

Line reactor for SINAMICS G120C frame size FSB

Line reactors smooth the current drawn by the inverter and thus
reduce harmonic components in the line current. Through the
reduction of the current harmonics, the thermal load on the
power components in the rectifier and in the DC link capacitors
is reduced as well as the harmonic effects on the supply. The use
of a line reactor increases the service life of the inverter.

If the ratio of the rated inverter power to the line supply short-
circuit power is less than 1 %, then it is recommended to use a
line reactor to reduce the current peaks.

A DC link reactor is integrated in the SINAMICS G120C compact
inverter frame sizes FSD to FSF and therefore no line reactor is
required.

. Selection and ordering data

Rated power SINAMICS G120C Line reactor

kW hp Type 6SL3210-... F_rame Article No.
size
Line voltage 380 ... 480 V 3 AC
055 075 1KE11-8.2 FSAA 6SL3203-0CE13-2AA0
075 1 1KE12-3..2
1.1 1.5 1KE13-2..2
1.5 2 1KE14-3..2 FSAA 6SL3203-0CE21-0AA0
2.2 3 1KE15-8..2
3 4 1KE17-5..1 FSA
4 5 1KE18-8..1
5.5 7.5 1KE21-3..1 FSB 6SL3203-0CE21-8AA0
7.5 10 1KE21-7..1
11 15 1KE22-6..1 FSC 6SL3203-0CE23-8AA0
15 20 1KE23-2..1
185 25 1KE23-8..1

Line reactors that are suitable for base mounting are also avail-
able for SINAMICS G120C, frame size FSAA, 0.55 kW to 2.2 kW.

e 0.55 kW: 6SE6400-3CC00-2AD3
® 0.75 kW to 1.1 kW: 6SE6400-3CC00-4AD3
e 1.5kWto22kW: 6SE6400-3CC0O0-6AD3
For 2.2 kW, operation of the line reactors that are suitable for

base mounting is only permitted for operating the inverter with
rated power of 1.5 kW based on high overload (HO).

Additional information is available in the operating instructions
on the Internet at:
www.siemens.com/sinamics-g120c/documentation

. Technical specifications

Line reactor
6SL.3203-0CE13-2AA0

Line voltage 380 ... 480 V 3 AC

6SL3203-0CE21-0AA0  6SL3203-0CE21-8AA0  6SL3203-0CE23-8AA0

Rated current A 4 11.3 22.3 47

Power loss W 23/26 36/40 53/59 88/97

at 50/60 Hz

Line supply/load connection Screw terminals Screw terminals Screw terminals Screw terminals

1L1, 1L2, 1L3

2L1,2L2, 2L3

¢ Conductor cross-section mm? 4 4 10 16

PE connection M4 x 8; U washer; M4 x 8; U washer; M5 x 10; U washer; M5 x 10; U washer;
spring lock washer spring lock washer spring lock washer spring lock washer

Degree of protection P20 P20 P20 P20

Dimensions

e Width mm (in) 125 (4.92) 125 (4.92) 125 (4.92) 190 (7.48)

* Height mm (in) 120 (4.72) 140 (5.51) 145 (5.71) 220 (8.66)

® Depth mm (in) 71(2.80) 71 (2.80) 91 (3.58) 91 (3.58)

Weight, approx. kg (Ib) 1.1(2.4) 2.1(4.6) 2.95 (6.5) 7.8(17.2)

Suitable for SINAMICS G120C Type 6SL3210-1KE11-8..2 FSAA 6SL3210-1KE21-3..1 6SL3210-1KE22-6..1

® Frame size

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

FSAA

6SL3210-1KE14-3..2
6SL3210-1KE15-8..2

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

FSAA/FSA

6SL3210-1KE21-7..1

FSB

6SL.3210-1KE23-2..1
6SL.3210-1KE23-8..1

FSC
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Line-side components > Recommended line-side overcurrent protection devices

. Selection and ordering data

Overcurrent protection devices are absolutely necessary for the
operation of the inverters. The following table lists recommen-
dations for fuses.

e Siemens fuses of type 3NA3 for use in

the area of validity of IEC
e UL-listed fuses Class J for use in USA and Canada
Recommendations on further overcurrent protection devices are

available at:
https://support.industry.siemens.com/cs/document/109750343

The Short Circuit Current Rating (SCCR) according to UL for
industrial control panel installations to NEC Article 409 or
UL 508A/508C or UL 61800-5-1 is as follows for Class J fuses for

e SINAMICS G120C: 100 kA
SCCR and ICC values for combination with further overcurrent

protection devices are available at:
https://support.industry.siemens.com/cs/document/109750343

Rated power SINAMICS G120C

IEC-compliant

Notes for installations in Canada:

The inverters are intended for line supply systems with overvolt-
age category lll. More information is available in the technical
documentation on the Internet at:
www.siemens.com/sinamics-g120c/documentation

More information about the listed Siemens fuses is available in
Catalog LV 10 as well as in the Industry Mall.

UL/cUL-compliant

Fuse Fuse type
Rated voltage 600 V AC

Current 3NA3 Current
kW hp Type 6SL3210-... Frame size A Atrticle No. Class A
0.55 0.75 1KE11-8..2 FSAA 10 3NA3803 J 10
0.75 1 1KE12-3..2
11 1.5 1KE13-2..2
15 2 1KE14-3..2
2.2 3 1KE15-8..2
3 4 1KE17-5..1 FSA 16 3NA3805 J 15
4 5 1KE18-8..1
5.5 7.5 1KE21-3..1 FSB 32 3NA3812 J 35
7.5 10 1KE21-7..1
11 15 1KE22-6..1 FSC 63 3NA3822 J 60
15 20 1KE23-2..1
18.5 25 1KE23-8..1
22 30 1KE24-4.F1 FSD 80 3NA3824 J 70
30 40 1KE26-0.F1 FSD 100 3NA3830 J 90
37 50 1KE27-0.F1 J 100
45 60 1KE28-4.F1 FSD 125 3NA3832 J 125
55 75 1KE31-1.F1 FSE 160 3NA3836 J 150
75 100 1KE31-4.F1 FSF 200 3NA3140 J 200
90 125 1KE31-7.F1 FSF 224 3NA3142 J 250
110 150 1KE32-1.F1 FSF 300 3NA3250 J 300
132 200 1KE32-4.F1 FSF 315 3NA3252 J 350
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

DC link components > Braking resistors

. Overview

§

Braking resistor for SINAMICS G120C, frame size FSB

The excess energy of the DC link is dissipated using the braking
resistor. The braking resistors are designed for use with the
SINAMICS G120C. SINAMICS G120C has an integrated brake
chopper and cannot feed back regenerative energy to the line
supply. For regenerative operation, e.g. the braking of a rotating
mass with high moment of inertia, a braking resistor must be
connected to convert the resulting energy into heat.

The braking resistors are designed for mounting horizontally or
vertically onto a heat-resistant sheet steel panel. The resistors
should be mounted such as to ensure that the air can flow in and
out and heat cannot build up. The heat dissipated by the braking
resistor must not diminish the inverter cooling.

Every braking resistor is equipped with a temperature switch.
The temperature switch can be evaluated to prevent conse-
quential damage if the braking resistor overheats.

Note:

For the electromagnetically compatible connection of an
optionally connectable braking resistor, the corresponding
shield connection kit is to be ordered for frame sizes FSD to FSF.
For more information, see Shield connection kits in the section
Supplementary system components.

. Selection and ordering data

Rated power SINAMICS G120C Braking resistor

kW hp Type 6SL3210-...  Frame  Article No.
size
Line voltage 380 ... 480 V 3 AC
055 075 1KE11-8.2 FSAA 6SL3201-0BE14-3AA0
075 1 1KE12-3..2
1.1 1.5 1KE13-2..2
1.5 2 1KE14-3..2
2.2 3 1KE15-8..2 FSAA 6SL3201-0BE21-0AA0
3 4 1KE17-5..1 FSA
4 5 1KE18-8..1
5.5 7.5 1KE21-3..1 FSB 6SL3201-0BE21-8AA0
7.5 10 1KE21-7..1
11 15 1KE22-6..1 FSC 6SL3201-0BE23-8AA0
15 20 1KE23-2..1
185 25 1KE23-8..1
22 30 1KE24-4.F1 FSD JJY:023422620001
30 40 1KE26-0.F1 FSD JJY:023424020001
37 50 1KE27-0.F1
45 60 1KE28-4.F1 FSD JJY:023434020001
55 75 1KE31-1.F1 FSE JJY:023434020001
75 100  1KE31-4.F1 FSF JJY:023454020001
90 125 1KE31-7.F1
110 150 1KE32-1.F1 FSF JJY:023464020001
132 200 1KE32-4.F1

A braking resistor 6SE6400-4BD11-0AAQ that is suitable for
base mounting is also available for SINAMICS G120C, frame
size FSAA, 0.55 kW to 2.2 kW. For 2.2 kW, operation of the
braking resistor that is suitable for base mounting is only per-
mitted for operating the inverter with rated power of 1.5 kW
based on high overload (HO).

Additional information is available in the operating instructions
on the Internet at:
www.siemens.com/sinamics-g120c/documentation

. Characteristic curves

P G_D211_EN_00038b
f
Prax-| [
Pe+—§F —F————— — — —_ - — — — — -
ﬂ ta ‘<—
t t—»

Load diagram for the braking resistors
th=12s
t =240s
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

DC link components > Braking resistors

. Technical specifications

Line voltage 380 ... 480 V 3 AC

Braking resistor

6SL3201-0BE14-3AA0

6SL3201-0BE21-0AAD

6SL3201-0BE21-8AAD

6SL.3201-0BE23-8AA0

Resistance Q 370 140 75 30
Rated power Ppg kW 0.075 0.2 0.375 0.925
(Continuous braking power)
Peak power P, kW 1.5 4 7.5 18.5
(load duration t; =12's
with period t = 240 s)
Power connection Terminal block Terminal block Terminal block Terminal block
¢ Conductor cross-section mm? 2.5 2.5 2.5 6
Thermostatic switch NC contact NC contact NC contact NC contact
e Contact load, max. 250 VAC/25 A 250 VAC/25 A 250 VAC/2.5 A 250 VAC/25 A
¢ Conductor cross-section mm? 25 25 25 25
PE connection
* Via terminal block Yes Yes Yes Yes
* PE connection on housing M4 screw M4 screw M4 screw M4 screw
Degree of protection P20 P20 P20 IP20
Dimensions
o Width mm (in) 105 (4.13) 105 (4.13) 175 (6.89) 250 (9.84)
* Height mm (in) 295 (11.61) 345 (13.58) 345 (13.58) 490 (19.29)
« Depth mm (in) 100 (3.94) 100 (3.94) 100 (3.94) 140 (5.51)
Weight, approx. kg (Ib) 1.48 (3.26) 1.8 (3.97) 2.73 (6.02) 6.2 (13.7)
Suitable for SINAMICS G120C Type 6SL3210-1KE11-8..2 FSAA 6SL3210-1KE21-3..1 6SL.3210-1KE22-6..1
6SL3210-1KE12-3..2 65L3210-1KE15-8..2 65L3210-1KE21-7..1 6SL3210-1KE23-2..1
6SL.3210-1KE18-8..1
® Frame size FSAA FSAA/FSA FSB FSC
Line voltage 380 ... 480 V 3 AC Braking resistor
JJY:023422620001  JJY:023424020001 JJY:023434020001 JJY:023454020001 ) JJY:023464020001 2)
Resistance Q 25 15 10 71 5
Rated power Ppg kW 11 1.85 2.75 3.85 B3
(Continuous braking power)
Peak power P,y kW 22 37 55 77 110
(load duration t, =12's
with period t = 240 s)
Power connection Cable Cable Cable Cable Cable
Thermostatic switch Integrated Integrated Integrated Integrated Integrated
Degree of protection P21 P21 P21 P21 P21
Dimensions
* Width mm (in) 220 (8.66) 220 (8.66) 350 (13.78) i) 2)
* Height mm (in) 470 (18.50) 610 (24.02) 630 (24.80) i) 2
* Depth mm (in) 180 (7.09) 180 (7.09) 180 (7.09) i) 2)
Weight, approx. kg (Ib) 7 (15.4) 9.5 (20.9) 13.5 (29.8) 20.5 (45.2) 27 (59.5)
Suitable for SINAMICS G120C Type 6SL3210- 6SL.3210- FSD 6SL3210- 6SL3210-
1KE24-4.F1 1KE26-0.F1 6SL3210- 1KE31-4.F1 1KE32-1.F1
6SL3210- 1KE28-4.F1 6SL3210- 6SL.3210-
1KE27-0.F1 FSE 1KE31-7.F1 1KE32-4.F1
6SL3210-
1KE31-1.F1
® Frame size FSD FSD FSD/FSE FSF FSF

") This braking resistor consists of the two braking resistors,

JJY:023422620001 and JJY:023434020001, which must be connected in

parallel on the plant/system side.

2) This braking resistor consists of two JJY:023434020001 braking resistors,

which must be connected in parallel on the plant/system side.
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Load-side power components > Output reactors

| Overview N Selection and ordering data
Rated power SINAMICS G120C Output reactor
kW hp Type 6SL3210-... Frame  Article No.
size

380...480 V3 AC

055 075 1KE11-8.2 FSAA 6SL3202-0AE16-1CA0
075 1 1KE12-3..2
1.1 1.5 1KE13-2..2
1.5 2 1KE14-3..2
2.2 3 1KE15-8..2
3 4 1KE17-5..1 FSA 6SL3202-0AE18-8CA0
4 5 1KE18-8..1
55 7.5 1KE21-3..1 FSB 6SL3202-0AE21-8CA0
7.5 10 1KE21-7..1
1 15 1KE22-6..1 FSC 6SL3202-0AE23-8CA0
) 15 20 1KE23-2..1
Output reactor for SINAMICS G120C, frame size FSA 185 25 TKE23.8 1

Output reactors reduce the rate of voltage rise (dv/dt) and the 25 30  1KE24-4F1 FSD 6SE6400-3TC07-5EDO
height of the current peaks, and enable longer motor cables to
be connected.

30 40 1KE26-0.F1
37 50 1KE27-0.F1

Owing to the high rates of voltage rise of the fast-switching

IGBTSs, the capacitance of long motor cables reverses polarity 45 60  1KE28-4.F1 FSD 6SE6400-3TC14-5FDO
very quickly with every switching operation in the inverter. As a 55 75 1KE31-1.F1 FSE 6SE6400-3TC14-5FDO
;%S;S'}'am%l'n%’ggﬁirtfdgaded with additional current peaks of 75 100 1KE3T-4F1 FSF 6SE6400-3TC14-5FDO
Output reactors reduce the magnitude of these additional peaks % 125 TKEST-7F
because the cable capacitance reverses polarity more slowly 110 150 1KE32-1.F1 FSF  6SL3000-2BE32-1AA0
across the reactor inductance, thereby attenuating the ampli- 132 200 1KE32-4.F1 FSF 6SL3000-2BE32-6AA0
tudes of the current peaks. ) )

. . An output reactor 6SE6400-3TC00-4AD2 that is suitable for base
When using output reactors, the following should be observed:  mounting is also available for SINAMICS G120C, frame size
e Max. permissible output frequency 150 Hz FSAA, 0.55 kW to 2.2 kW. For 2.2 kW, operation of the output

I reactor that is suitable for base mounting is only permitted for
* Max. permissible pulse frequency 4 kHz ) operating the inverter with rated power of 1.5 kW based on high
e The output reactor must be installed as close as possible to overload (HO).

the inverter
Additional information is available in the operating instructions

on the Internet at:
www.siemens.com/sinamics-g120c/documentation
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Load-side power components > Output reactors

. Technical specifications

Line voltage 380 ... 480 V 3 AC

Output reactor
6SL3202-0AE16-1CAOQ

6SL.3202-0AE18-8CAO0

6SL.3202-0AE21-8CAO0

6SL.3202-0AE23-8CA0

Rated current A 6.1 9 18.5 39
Power loss kW 0.09 0.08 0.08 0.11
Connection to the Power Module/ Screw terminals Screw terminals Screw terminals Screw terminals
motor connection
e Conductor cross-section mm?2 4 4 10 16
PE connection M4 screw stud M4 screw stud M5 screw stud M5 screw stud
Cable length, max.
between output reactor and motor
©380V-10%...415V +10 % 3 AC
- Shielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492)
- Unshielded m (ft) 225 (738) 225 (738) 225 (738) 225 (738)
® 440 ...480V 3 AC +10 %
- Shielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328)
- Unshielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492)
Dimensions
* Width mm (in) 207 (8.15) 207 (8.15) 247 (9.72) 257 (10.12)
® Height mm (in) 175 (6.89) 180 (7.09) 215 (8.46) 235 (9.25)
® Depth mm (in) 72.5(2.85) 72.5 (2.85) 100 (3.94) 114.7 (4.52)
Possible as base component No No No No
Degree of protection IP20 P20 P20 P20
Weight, approx. kg (Ib) 3.4 (7.50) 3.9 (8.60) 10.1 (22.3) 11.2(24.7)
Suitable for SINAMICS G120C Type 6SL3210-1KE11-8..2 6SL3210-1KE17-5..1 6SL3210-1KE21-3..1 6SL3210-1KE22-6..1
6SL3210-1KE12-3..2 6SL3210-1KE18-8..1 6SL3210-1KE21-7..1 6SL.3210-1KE23-2..1
6SL3210-1KE13-2..2 6SL3210-1KE23-8..1
6SL3210-1KE14-3..2
6SL3210-1KE15-8..2
® Frame size FSAA FSA FSB FSC
Line voltage 380 ... 480 V 3 AC Output reactor
6SE6400-3TCO7-5EDO  6SE6400-3TC14-5FDO  6SL3000-2BE32-1AA0  6SL3000-2BE32-6AA0
Rated current A 90" 178 210 260
Power loss kW 0.27 0.47 0.49 0.5
Connection to the Power Module/ Flat connector for Flat connector for Flat connector for Flat connector for
motor connection M6 cable lug M8 cable lug M10 cable lug M10 cable lug
PE connection M6 screw M8 screw M8 screw M8 screw
Cable length, max.
between output reactor and motor
©380V-10% ...415V +10 % 3 AC
- Shielded m (ft) 200 (656) 200 (656) 300 (984) 300 (984)
- Unshielded m (ft) 300 (984) 300 (984) 450 (1476) 450 (1476)
® 440 ...480V 3 AC +10 %
- Shielded m (ft) 200 (656) 200 (656) 300 (984) 300 (984)
- Unshielded m (ft) 300 (984) 300 (984) 450 (1476) 450 (1476)
Dimensions
e Width mm (in) 270 (10.63) 350 (13.78) 300 (11.81) 300 (11.81)
* Height mm (in) 248 (9.76) 321 (12.64) 285 (11.22) 315 (12.40)
® Depth mm (in) 209 (8.23) 288 (11.34) 257 (10.12) 277 (10.91)
Possible as base component No No No No
Degree of protection IPOO IPOO IPOO IPOO
Weight, approx. kg (Ib) 27 (59.5) 57 (126) 60 (132) 66 (146)
Suitable for SINAMICS G120C Type 6SL.3210-1KE24-4.F1 FSD 6SL3210-1KE32-1.F1 6SL3210-1KE32-4.F1
6SL3210-1KE26-0.F1 6SL3210-1KE28-4.F1
6SL3210-1KE27-0.F1 FSE
6SL3210-1KE31-1.F1
FSF

e Frame size

FSD

1) On the rating plate of the reactor, the current is specified according to the
duty cycle for high overload (HO). This is lower than the current specified
according to the duty cycle for low overload (LO) of the SINAMICS G120C

inverter.

6SL3210-1KE31-4.F1
6SL3210-1KE31-7.F1

FSD/FSE/FSF

FSF

FSF
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Load-side power components > Sine-wave filters

| Overview [ | Selection and ordering data
Rated SINAMICS G120C Sine-wave filter
power (base mounting possible)

kW  hp  Type 6SL3210-... Frame size  Article No.

380...480 V3 AC

0.55 0.75 1KE11-8U.2 FSAA 6SE6400-3TD00-4AD0
0.75 1 1KE12-3U . 2

11 15 1KE13-2U.2

15 2 1KE14-3U . 2

Sine-wave filter (example)

Sine-wave filters limit the rate of voltage rise (dv/dt) and the peak
voltages on the motor winding. Similar to an output reactor, they
enable the connection of longer motor cables.

A sine-wave filter, suitable for base mounting, is available for
SINAMICS G120C, frame size FSAA, 0.55 kW to 2.2 kW.

For 2.2 kW, operation of the sine-wave filter that is suitable for
base mounting is only permitted for operating the inverter with
rated power of 1.5 kW based on high overload (HO).

For technical specifications, see the datasheet on the Internet:
https://support.industry.siemens.com/cs/document/24479847

Additional information is available in the Operating Instructions
on the Internet at:
www.siemens.com/sinamics-g120c/documentation
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Supplementary system components > Operator panels

I overview
Operator panel I0P-2 and I0P-2 Handheld Intelligent Operator Panel BOP-2 Basic Operator Panel
Description
Thanks to the high-contrast color display, menu-based operation =~ Commissioning of standard drives is easy with the
and the wizards, commissioning of the standard drives is easy. menu-prompted dialog on a 2-line display. Simultane-
Application wizards guide the user through the commissioning ous display of the parameter and parameter value,
of important applications such as pumps, fans, compressors, or as well as parameter filtering, means that basic com-
conveyor systems. missioning of a drive can be performed easily and,
in most cases, without a printed parameter list.
Possible applications e Can be mounted directly on the inverter e Can be mounted directly on the inverter
e Can be mounted in a control cabinet door using a door e Can be mounted in the control cabinet door using a
mounting kit (achievable degree of protection is door mounting kit (achievable degree of protection
IP55/UL Type 12 enclosure) is IP55/UL Type 12)
* Available as handheld version
* The following languages are integrated in the |OP-2:
English, German, French, Italian, Spanish, Portuguese,
Dutch, Swedish, Finnish, Russian, Czech, Polish, Turkish,
Chinese Simplified
Quick commissioning e Standard commissioning using the clone function e Standard commissioning using the clone function

without expert knowledge e For quicker access, the parameter block names can be

directly entered respectively changed on the I0P-2 using
the virtual keyboard.

e User-defined parameter list with a reduced number of
self-selected parameters

e Simple commissioning of standard applications using
application-specific wizards; it is not necessary to know
the parameter structure

e Simple local commissioning using the handheld version
e Commissioning is possible largely without documentation

High degree of operator e |ntuitive navigation by operating with a sensor control field e 2-line display for showing up to 2 process values
friendliness and intuitive operation ¢ Graphic color display to show status values such as pressure with text
or flow rate in the form of scalar values, bar-type o Status display of predefined units
diagrams, or trend displays e Direct manual operation of the drive — you can
o Status display with freely selectable units to specify physical simply toggle between the automatic and manual
values modes
* Direct manual operation of the drive — you can simply toggle
between the automatic and manual modes
* Simple cloning of specific settings of the IOP-2 user interface.
Minimization of maintenance times e Diagnostics using plain text display, can be used locally e Diagnostics with menu prompting with 7-segment
on-site without documentation display

® The support function is used to determine the drive data for
the Power Module, Control Unit and IOP-2 and makes this
available as a two-dimensional code (data matrix/QR code)

e Easily upgradable to new functional status via USB interface
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Supplementary system components > IOP-2 Intelligent Operator Panel

. Overview

IOP-2 Intelligent Operator Panel

IOP-2 Intelligent Operator Panel

The Intelligent Operator Panel IOP-2 is a very user-friendly and
powerful operator panel for the SINAMICS G120,

SINAMICS G120C, SINAMICS G120P, SINAMICS G110D,
SINAMICS G120D, SINAMICS G110M and

SIMATIC ET 200pro FC-2.

The IOP-2 supports both newcomers and drive experts. Thanks
to the membrane keyboard with a central sensor control field,
high-contrast color displays, menu-based operation and appli-
cation wizards, it is easy to commission drives. A drive can

be essentially commissioned without having to use a printed
parameter list — as the parameters are displayed in plain text,
and explanatory help texts and the parameter filtering function
are provided.

Application wizards interactively guide you when commission-
ing important applications such as conveyor technology,
pumps, fans and compressors. There is a basic commissioning
wizard for general commissioning.

Up to two process values can be graphically visualized and up
to four process values can be numerically visualized on the
status screen/display. Process values can also be displayed

in technological units.

The IOP-2 supports standard commissioning of identical drives.
For this purpose, a parameter list can be copied from an inverter
into the IOP-2 and downloaded into other drive units of the same
type as required.

The IOP-2 can be installed in control cabinet doors using the
optionally available door mounting Kkit.

Updating the IOP-2

The IOP-2 can be updated and expanded using the integrated
USB interface.

Data to support future drive systems can be transferred from
the PC to the IOP-2. Further, the USB interface allows user
languages and wizards that will become available in the future
to be subsequently downloaded and the firmware to be updated
for the 10P-2 1),

The IOP-2 is supplied with power via the USB interface during
an update.

1) Information on updates for the IOP-2 is available at
https://support.industry.siemens.com/cs/document/67273266

I0P-2 Handheld

|IOP-2 Handheld

A handheld version of the IOP-2 can be ordered for mobile use.
In addition to the IOP-2, it includes a housing with rechargeable
batteries, a charging unit, an RS232 connecting cable, and

a USB cable. The charging unit is supplied with connector
adapters for Europe, the US and UK. When the batteries are
fully charged, the operating time is up to 10 hours.

To connect the IOP-2 Handheld to SINAMICS G110D,
SINAMICS G120D, SINAMICS G110M and

SIMATIC ET 200pro FC-2, the RS232 connecting cable with
optical interface is required in addition.
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Supplementary system components > IOP-2 Intelligent Operator Panel

. Selection and ordering data . Benefits
e New device design

Description Article No. o ! .

- Intuitive user interface — membrane keyboard with central
IOP-2 Intelligent Operator Panel 6SL3255-0AA00-4JA2 sensor control field
For use with - High-contrast color display with a range of display options
SINAMICS G120 ) ) f }
SINAMIGS G120C - IOP-2 device design open for future functional expansions
SINAMICS G120P (e.g. device functions, wizards, languages)
SINAMICS G110D - Easily upgradable to new functional status via USB interface
SINAMICS G 120D L
SINAMICS G110M e Commissioning ~
SIMATIC ET 200pro FC-2 - Simple commissioning via wizards
Operating languages: English, German, - The "Fieldbus Interface Settings® wizard is used for easy
French, Italian, Spanish, Portuguese, configuration of the Ethernet interface
Dutch, Swedish, Finnish, Russian, Czech, - Fast standard commissioning of inverters thanks to cloning
Polish, Turkish, Chinese Simplified function
10P-2 Handheld 6SL3255-0AA00-4HA1 - For quicker access, the parameter block names can be
For use with directly entered respectively changed on the IOP-2 using the
SINAMICS G120 virtual keyboard.
g:mm:gg gggg - Simple local commissioning on-site using the handheld
SINAMICS G110D version
SINAMICS G120D e Operator control and monitoring
SINAMICS G 110M - Simple, individual local drive control (start/stop, setpoint
SIMATIC ET 200pro FC-2 e NG teaer K

i o value specification, change in direction of rotation)

Included in the scope of delivery: - Application-specific scenarios such as operator concepts
* I0P-2 with additional external operating elements can be imple-
 Handheld housing mented easily
« Rechargeable batteries (4 x AA) - Simple cloning of specific settings of the IOP-2 user

interface, such as status screen, language settings, lighting
duration, date/time settings, parameter backup mode and
“My Parameters” — settings made once can such be easily

¢ Charging unit (international)

¢ RS232 connecting cable !
3 m (9.84 ft) long,

can be used in combination with transferred to many further IOP-2 Intelligent Operator Panels
SINAMICS G120 ; ;
SINAMICS G120C . D'F?QOOS“_CS _ _ . .
SINAMICS G120P - Rapid diagnostics thanks to on-site plain text display
 USB cable - Integrated plain text help function for local display and
1 m (3.28 ft) long resolution of fault messages

e Support function

A -
coessones - Used to determine the drive data for the Power Module,

E;%g:mgg’;% 'C‘)i; erator pansl in contro 6SL3256-0AP00-0JA0 Control Unit and IOP-2 (article number, serial number,
cabinet doors with sheet steel thicknesses firmware version, error statuses) and makes this available as
of 1..3mm (0.04in ... 0.12 in) a two-dimensional code (data matrix/QR code)

Degree of protection IP55 - Allows easy contact with Customer Support via a data
Included in the scope of delivery: matrix/QR code generated on the IOP-2

- Quick access viamobile devices (e.g. smartphones, tablets)
to product information, documentation, FAQs, contact
persons via a two-dimensional code generated on the IOP-2

® Seal
* Mounting material

* g%w?fgtff%clgﬁ'e (data matrix/QR code)
also supplies Vo?tége to the 10P-2 directly - Scannin_g and evaluating of the two-dimensional data matrix
via the inverter code using the Industry Online Support app
RS232 connecting cable 3RK1922-2BP00 (https://support.industry.siemens.com/cs/ww/en/sc/2067),
2.5m (8.20 ft) long, see also: _ _
with optical interface for connecting the https://support.industry.siemens.com/cs/document/109748340

|OP-2 Handheld to
SINAMICS G110D
SINAMICS G120D
SINAMICS G110M
SIMATIC ET 200pro FC-2

) For use in conjunction with SINAMICS G110D, SINAMICS G120D,
SINAMICS G110M and SIMATIC ET 200pro FC-2, the RS232 connecting
cable with optical interface is required (Article No.: 3RK1922-2BP00).

The cable must be ordered separately.
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Supplementary system components > IOP-2 Intelligent Operator Panel

. Integration
Using the IOP-2 with the inverters

¢ SINAMICS G120 with  SINAMICS G110D

CU230P-2, .
T SINAMICS G120D
CU2508-2 * SINAMICS G110M

* SINAMICS G120C ¢ SIMATIC ET 200pro

* SINAMICS G120P FC-2
with CU230P-2

Plugging the IOP-2 v -
onto the inverter

(Voltage supply via

inverter)

Door mounting of the v -
10P-2 with the door

mounting kit

(Voltage supply via

inverter. For this pur-

pose, the IOP-2 must be

connected up by means

of the connecting cable

supplied with the door

mounting kit.)

Mobile use of the v v (RS232 connecting
I0P-2 Handheld cable with optical
(supplied from interface required,
rechargeable batteries) article number
3RK1922-2BP00)

Door mounting

Using the optionally available door mounting kit, an operator
panel can be simply mounted in a control cabinet door with just
a few manual operations. In the case of door mounting, the
IOP-2 Operator Panel achieves degree of protection IP55/

UL Type 12 enclosure.

Door plate
Door mounting bracket Sealing sleeve
Operator
Panel
o ; /
@,
- SN -y
=0 L1
Fixing screws
D type
g L ||

~
N\

Door mounting kit with plugged-on I0P-2

)
8
S
3
z
w
=)
a
o

. Technical specifications

Display

® Resolution

I0P-2 10P-2 Handheld
6SL3255-0AA00-4JA2  6SL3255-0AA00-4HA1

High-contrast color display, a variety of
display options

320 x 240 pixels

Operator panel

Membrane keyboard with central sensor
control field

Operating languages

English, German, French, ltalian, Spanish,
Portuguese, Dutch, Swedish, Finnish, Russian,
Czech, Polish, Turkish, Chinese Simplified

Ambient temperature

e During transport
and storage

® During operation

-40 ... +70°C -20 ... +65°C

(-40 ... +158 °F) (-4 ... +131 °F)
For direct mounting 0..40°C

on the inverter: (32 ... 104 °F)

0..50°C

(32 ... 122 °F)

For installation with
door mounting kit:
0..55°C

(32 ... 131 °F)

Humidity

Relative humidity < 95 %, non-condensing

Degree of protection

For direct mounting P20
on the inverter: IP20

For installation with

door mounting kit:
IP55, UL Type 12

enclosure
Dimensions 106.86 x 70 x 195.04 x 70 x
(Hx W x D) 19.65 mm 37.58 mm
(4.21x2.76 x 0.77in)  (7.68 x 2.76 x 1.48in)
Weight, approx. 0.134 kg (0.3 Ib) 0.724 kg (1.6 Ib)

Compliance with
standards

CE, RCM, cULus, EAC, KC-REM-S49-SINAMICS
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Supplementary system components > BOP-2 Basic Operator Panel

| Overview N Selection and ordering data
Description Article No.
BOP-2 Basic Operator Panel 6SL3255-0AA00-4CA1
SIEMENS Accessories
Door mounting kit 6SL3256-0AP00-0JA0

For mounting an operator panel in control
cabinet doors with sheet steel thicknesses
of 1...3mm (0.04in ... 0.12in)

Degree of protection

P55

Included in the scope of delivery:
 Seal
* Mounting material

e Connecting cable (5 m/16.4 ft long, also
supplies voltage to the operator panel
directly via the inverter)

. Benefits

BOP-2 Basic Operator Panel e Shorten commissioning times — Easy commissioning of
standard drives using basic commissioning wizards (setup)

e Minimize standstill times — Fast detection and rectification of
faults (Diagnostics)

e Greater transparency in the process — The status display of
the BOP-2 makes process variable monitoring easy

The BOP-2 Basic Operator Panel can be used to commission
drives, monitor drives in operation and input individual
parameter settings.

Commissioning of standard drives is easy with the menu-
prompted dialog on a 2-line display. Simultaneous display of the

oY (Monitoring)
parameter and parameter value, as well as parameter filtering, ) i )
means that basic commissioning of a drive can be performed e Direct mounting on the inverter (see also 10P-2)
easily and, in most cases, without a printed parameter list. ¢ User-friendly user interface:

- Easy navigation using clear menu structure and clearly
assigned control keys
- Two-line display

The drives are easily controlled manually using directly assigned
navigation buttons. The BOP-2 has a dedicated switchover
button to switch from automatic to manual mode.

Diagnostics can easily be performed on the connected inverter
by following the menus.

Up to two process values can be numerically visualized
simultaneously.

BOP-2 supports standard commissioning of identical drives.
For this purpose, a parameter list can be copied from an inverter
into the BOP-2 and when required, downloaded into other drive
units of the same type.

The operating temperature of the BOP-2is 0 °C ... 50 °C
(32 °F ... 122 °F).
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Supplementary system components > Memory cards

| Overview N Selection and ordering data
Description Article No.
SINAMICS SD card 6SL3054-4AG00-2AA0

SIEM E © Siamg
SiNAMlCSNS 2 H'N‘“z Essemd
SSL3054~4 AGOD-Q AAO
SD-Carg 5125 S

GO.UO,QQ_(h
93356?1 7

aw_,.,..: s Ebzl_Woz

512 MB

Optional firmware memory cards

SINAMICS SD card
512 MB + firmware V4.7 SP10
(Multicard V4.7 SP10)

[/74 6SL3054-7TF00-2BA0

For an overview and more information on all available firmware
versions, see
https://support.industry.siemens.com/cs/document/67364620

Notes:

SINAMICS G120C compact inverters with frame size FSAA can
be operated as of firmware V4.7 SP3.

SINAMICS G120C compact inverters with frame sizes FSD to
FSF can be operated as of firmware V4.7 SP6.

SINAMICS SD memory card

The parameter settings for an inverter can be stored on the

SINAMICS SD memory card. When service is required, e.g. after

the inverter has been replaced and the data have been down-

loaded from the memory card, the drive system is immediately

ready for use again.

e Parameter settings can be written from the memory card to the
inverter or saved from the inverter to the memory card.

e Up to 100 parameter sets can be stored.

e The memory card supports standard commissioning without
the use of an operator panel such as the IOP-2, BOP-2 or the
STARTER and SINAMICS Startdrive commissioning tools.

e |f firmware is stored on the memory card and a frequency
inverter is installed, the firmware can be
upgraded/downgraded during inverter startup ",

Note:

The memory card is not required for operation and does not
have to remain inserted.

" You can find more information about firmware upgrades/downgrades on
the Internet at
https://support.industry.siemens.com/cs/document/67364620
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Supplementary system components > SINAMICS G120 Smart Access

| Overview N Integration

SINAMICS G120 Smart Access SINAMICS G120C, FSAA, SINAMICS G120 Smart Access

It is also easy and convenient to commission and operate the The optional SINAMICS G120 Smart Access is simply plugged
SINAMICS G120, SINAMICS G120C and SINAMICS G120P onto the inverter and is available for the following inverters of
inverters of firmware V4.7 SP6 and higher using the web server firmware V4.7 SP6 and higher.

module SINAMICS G120 Smart Access and a connected o SINAMICS G120C

tphone, tablet or laptop. .
smartphone, tablet or laptop « SINAMICS G120 together with the CU230P-2 and CU240E-2

. Benefit Control Units (without fail-safe versions)
enetits o ‘ . o * SINAMICS G120P together with the CU230P-2 Control Units
* Wireless commissioning, operation and diagnostics via More information can be found in Catalog D 35.
mobile device or laptop thanks to the optional
SINAMICS G120 Smart Access

e Fasy access to the inverter in difficult-to-access areas
¢ Intuitive user interface and commissioning wizard

e Free choice of terminal devices as the web server works with
all common web browsers, such as iOS, Android, Windows,
Linux and Mac OS

[ | Function
e Commissioning using commissioning wizard
e Setting and saving parameters
e Testing motor in JOG mode
e Monitoring of inverter data
e Quick diagnostics
e Saving the settings and restoring to factory settings
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Supplementary system components > SINAMICS G120 Smart Access

. Selection and ordering data

Description Article No.

SINAMICS G120 Smart Access [75774 6SL3255-0AA00-5AA0
For wireless commissioning,
operation and diagnostics of the
following inverters using a
smartphone, tablet, or laptop
¢ SINAMICS G120C
* SINAMICS G120 together
with the CU230P-2 and CU240E-2
Control Units (without fail-safe
versions)

¢ SINAMICS G120P together with
the CU230P-2 Control Units

. Technical specifications

SINAMICS G120
Smart Access

6S1.3255-0AA00-5AA0

Operating system i0OS, Android, Windows,
Linux, Mac OS
Languages Support of six languages:

English, French, German,
Italian, Spanish, Chinese

Ambient temperature
* During storage and transport -40 ... +70 °C (-40 ... +158 °F)

® During operation 0...50°C (32 ... 122 °F)
if the Smart Access is plugged
directly into the inverter

Humidity < 95 %, non-condensing

Degree of protection Depending on the degree
of protection of the inverter,
max. IP55/UL Type 12

enclosure
Dimensions
* Width 70 mm (2.76 in)
® Height 108.9 mm (4.29 in)
® Depth 17.3 mm (0.68 in)
Weight, approx. 0.08 kg (0.18 Ib)
Compliance with standards CE, FCC, SRRC, WPC,
ANATEL, BTK
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

Supplementary system components > PC inverter connection kit 2

. Overview

PC inverter connection kit 2

For controlling and commissioning an inverter directly from a PC
if the STARTER 1) commissioning tool or SINAMICS Startdrive
has been installed on the PC. With this, the inverter can be

e parameterized (commissioning, optimization),
e monitored (diagnostics)

e controlled (master control via the STARTER or
SINAMICS Startdrive commissioning tool for test purposes)

A USB cable (3 m/9.84 ft) is included in the scope of delivery.

Supplementary system components > Shield connection kits

. Selection and ordering data

Description
PC inverter connection kit 2
USB cable (3 m/9.84 ft long) for
¢ SINAMICS G120C
¢ SINAMICS G120 Control Units
- CU230P-2
- CU240E-2
- CU250S-2
¢ SINAMICS G110M Control Units
- CU240M
e SINAMICS G120D Control Units
- CU240D-2
- CU250D-2

Article No.
6SL3255-0AA00-2CA0

. Overview

A shield connection kit is supplied as standard with frame sizes
FSAA to FSC. A set of shield plates is included in the scope of
delivery for the motor and signal cables corresponding to the
frame size for the frame sizes FSD to FSF. For the electromag-
netically compatible connection of an optionally connectable
braking resistor, the corresponding shield connection kit is to be
ordered for frame sizes FSD to FSF.

) The STARTER commissioning tool is available on the Internet at
www.siemens.com/starter

. Selection and ordering data

Description

Shield connection kit
for SINAMICS G120C

e Frame sizes FSAA to FSC

e Frame sizes FSD to FSF
A set of shield plates is included in the
scope of delivery for the motor and signal
cables corresponding to the frame size.
For the electromagnetically compatible
connection of an optionally connectable
braking resistor, the corresponding shield
connection kit is to be ordered.

- Frame size FSD
- Frame size FSE

- Frame size FSF

Article No.

Supplied with the inverter,
available as a spare part

6SL3262-1AD01-0DA0
6SL3262-1AE01-0DAO
6SL3262-1AF01-0DA0
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SINAMICS G120C compact inverters
0.55 kW to 132 kW (0.75 hp to 150 hp)

. Overview

The following spare parts are available for SINAMICS G120C for

service and maintenance work.

SINAMICS G120C shield connection kits
A shield connection kit is supplied as standard with frame sizes

FSAA to FSC.

A set of shield plates is included in the scope of delivery for the
motor and signal cables corresponding to the frame size for the
frame sizes FSD to FSF. For the electromagnetically compatible
connection of an optionally connectable braking resistor, the
corresponding shield connection kit is to be ordered for frame

sizes FSD to FSF.

SINAMICS G120C spare parts kit
This kit comprises 4 1/O terminals, 1 RS485 terminal, 2 sets of

Control Unit doors (1 x PN and 1 x other communication

versions) and 1 blanking cover.
SINAMICS terminal cover kit

The terminal cover kit includes a replacement cover for the

connecting terminals.

Terminal cover kits, which are suitable for frame sizes FSD to

FSF, are available.
SINAMICS G120C connectors

SINAMICS G120C frame size FSB, with fan unit (rear view of rotated

inverter)

Description

SINAMICS G120C shield connection kit

e Frame size FSAA

e Frame size FSA

A set of connectors for the line feeder cable, braking resistor ]
and motor cable can be ordered corresponding to the frame * Frame size FSB
size of the SINAMICS G120C compact inverter for the frame * Frame size FSC

sizes FSAA to FSC.

SINAMICS G120C roof-mounted fan

® Frame size FSD
e Frame size FSE

A roof-mounted fan (at the top of the device) comprising a * Frame size FSF

pre-assembled unit with holder and fan can be ordered
corresponding to the frame size of the SINAMICS G120C

compact inverter.

N Selection and ordering data

Article No.

6SL3266-1ER00-0KAO
6SL3266-1EA00-0KAO
6SL3266-1EB00-0KAO
6SL3266-1EC00-0KAQ
6SL3262-1AD01-0DA0
6SL3262-1AE01-0DAO
6SL3262-1AF01-0DA0

SINAMICS G120C spare parts kit
e Frame sizes FSAA to FSC

e Frame sizes FSD to FSF

6SL3200-0SK41-0AA0
6SL3200-0SK08-0AA0

SINAMICS terminal cover kit

e Frame size FSD
* Frame size FSE
e Frame size FSF

6SL3200-0SM13-0AA0
6SL3200-0SM14-0AA0
6SL3200-0SM15-0AA0

SINAMICS G120C connectors
® Frame sizes FSAA and FSA

e Frame size FSB

e Frame size FSC

6SL3200-0ST05-0AA0
6SL3200-0ST06-0AA0
6SL3200-0ST07-0AA0

SINAMICS G120C roof-mounted fan

® Frame size FSAA
® Frame size FSA
® Frame size FSB
® Frame size FSC

6SL3200-0SF38-0AA0
6SL3200-0SF40-0AA0
6SL3200-0SF41-0AA0
6SL3200-0SF42-0AA0

SINAMICS G120C fan unit

SINAMICS G120C frame size FSB, with integrated roof-mounted fan o Frame size FSA
SINAMICS G120C fan unit  Frame size FSB
A replacement fan (at the rear of the device; heat sink) compris- ~ * Frame size FSC
ing a pre-assembled unit with holder and fan can be ordered * Frame size FSD

corresponding to the frame size of the SINAMICS G120C com-

pact inverter.

* Frame size FSE
e Frame size FSF

6SL3200-0SF12-0AA0
6SL3200-0SF13-0AA0
6SL3200-0SF14-0AA0
6SL3200-0SF15-0AA0
6SL3200-0SF16-0AA0
6SL3200-0SF17-0AA0
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)
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Line-side components

Line filters

Line reactors

Recommended line-side overcurrent
protection devices

9/82
9/82

DC link components
Braking resistors

Load-side power components
Output reactors

Sine-wave filters

dv/dt filters plus VPL

Supplementary system components
Operator panels
IOP-2 Intelligent Operator Panel
BOP-2 Basic Operator Panel
Push-through mounting frame for
PM240-2 Power Modules
Memory cards
SINAMICS G120 Smart Access
Brake Relay
Safe Brake Relay
CM240NE chemical industry module
PC inverter connection kit 2
Shield connection kits for Control Units
Shield connection kits for Power Modules

Spare parts

Spare parts kit for Control Units

Shield connection kits for

PM240-2 Power Modules

Mounting set for PM240-2 Power Modules
Terminal cover kits for

frame sizes FSD to FSG

Replacement connectors

Fan units

Replacement fans
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. Application

Requirements for to

e accuracy/speed accuracy/position accuracy/coordination of axes/fun

Continuous motion

Basic

Medium

High

Non-continuous motion

Basic

Medium

High

Pumping,
ventilating,

Centrifugal pumps
Radial / axial fans

Centrifugal pumps
Radial / axial fans

Eccentric screw
pumps

Hydraulic pumps
Metering pumps

Hydraulic pumps
Metering pumps

Descaling pumps
Hydraulic pumps

compressing | Compressors Compressors
V20 G120P S120 G120 S110 S120
G120C G130/G150
G120P G180 "
Conveyor belts Conveyor belts Elevators Acceleration Acceleration Storage and retrieval
Roller conveyors Roller conveyors Container cranes conveyors conveyors machines
Chain conveyors Chain conveyors Mining hoists Storage and retrieval | Storage and retrieval  Robotics
Lifting/lowering Excavators for machines machines Pick & place
devices open-cast mining Cross cutters Rotary indexing
Elevators Test bays Reel changers tables
Escalators/ Cross cutters
moving walkways Roll feeds
Indoor cranes Engagers/
Marine drives disengagers
Cable railways
V20 G120 S120 Vo0 S110 S120
G110D G120D S150 G120 S210 S210
G110M G130/G150 DCM G120D DCM DCM
G120C ) G180 "
ET 200pro FC-2 2
Processing | |/ilic Mills Extruders Tubular bagging Tubular bagging Servo presses
Mixers Mixers Winders/unwinders machines machines Rolling mill drives
Kneaders Kneaders Lead/follower drives | Single-axis motion Single-axis motion Multi-axis motion
@ Crushers Crushers Calenders control control control
Agitators Agitators Main press drives such as such as such as
@ Centrifuges Centrifuges Printing machines * Position profiles ® Position profiles * Multi-axis
Extruders e Path profiles e Path profiles positioning
Rotary furnaces * Cams
¢ Interpolations
V20 G120 S120 Vo0 S110 S120
G120C G130/G150 S150 G120 S210 S210
G1go ! 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
N e Milling ® Sawing * Milling * Milling ® Sawing * Milling
A\ e Drilling e Drilling e Drilling e Drilling
® Gear cutting ® | asering
| ® Grinding ® Gear cutting
e Grinding
¢ Nibbling and
punching
S110 S110 S120 S110 S110 S120
S120 S120

The standard SINAMICS G120 inverter is especially well-suited
e as a universal drive in all industrial and commercial

applications
® e.g. in the automotive, textile, process technology industries

e for higher-level applications such as, for example, conveyor
systems in the steel, oil, gas and offshore sectors, or in
regenerative energy recovery applications.

www.siemens.com/sinamics-applications

Practical application examples and descriptions are available
on the Internet at

. More information

You may also be interested in these drives:

e Higher degree of protection for power ratings up to 7.5 kW = SINAMICS G110M, SINAMICS G110D, SINAMICS G120D
(Catalog D 31.2)

¢ With positioning function for distributed drive solutions in IP65 degree of protection = SINAMICS G120D (Catalog D 31.2)
e With positioning function in the control cabinet in IP20 degree of protection = SINAMICS S110

e Special functions for pumps, fans, and compressors = SINAMICS G120P (Catalog D 35)

) Industry-specific inverters.

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
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

SINAMICS G120 standard inverters

. Overview

The SINAMICS G120 frequency inverter is designed to provide
precise and cost-effective speed/torque control of three-phase
motors.

With different device versions (frame sizes FSA to FSG) in a
power range from 0.37 kW to 250 kW, it is suitable for a wide
variety of drive solutions.

Example: SINAMICS G120, frame sizes FSA, FSB and FSC;
each with Power Module, CU240E-2 F Control Unit and
Basic Operator Panel BOP-2

Example: SINAMICS G120, frame sizes FSD, FSE, FSF and FSG; each with Power Module, CU240E-2 F Control Unit and Intelligent Operator Panel IOP-2

Update 06/2018 Siemens D 31.1 - 2018 9/3
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

SINAMICS G120 standard inverters

. Overview (continued)

Operator-friendly design

SINAMICS G120 is a modular inverter system that essentially
comprises two function units:

e Control Unit (CU)
e Power Module (PM)

The Control Unit controls and monitors the Power Module and
the connected motor using several different closed-loop control
types that can be selected. It supports communication with a
local or central controller and monitoring devices.

The Power Module supplies the motor in the power range
0.37 kW to 250 kW. It features state-of-the-art IGBT technology
with pulse-width-modulated motor voltage and selectable pulse
frequency. Comprehensive protection functions provide a high
degree of protection for the Power Module and the motor.

The Control Units can be combined with the following Power
Modules:

Control Units Power Modules degree of protection IP20

PM240-2 PM250
CU230P-2 v v
CU240E-2 v v
CU250S-2 v v

Safety Integrated

SINAMICS G120 standard inverters are available in different
versions for safety-related applications. The PM240-2 and
PM250 Power Modules are already designed for Safety
Integrated. A drive can be combined with a Control Unit with
safety functions (see overview) in order to create a Safety
Integrated drive. The availability of Safety Integrated functions
depends on the type of Control Unit.

Control Unit Basic Safety functions Extended Safety functions
STO SSH sBC " SIS SDI SSM
CU230P-2 - - - - - -
CU240E-2 v - - - - -
CU240E-2 F v v = v v v 2)
CU250S-2 v v v v3 v 3 v 3)

Basic Safety functions (certified according to IEC 61508 SIL 2,

and EN ISO 13849-1 PL d and Category 3)

e Safe Torque Off (STO)
to protect against active movement of the drive

* The PM240-2 Power Modules, frame sizes FSD to FSG, offer
additional terminals to achieve STO acc. to IEC 61508 SIL 3
and EN ISO 13489-1 PL e and Category 3.

e Safe Stop 1 (SS1)
for continuous monitoring of a safe braking ramp

e Safe Brake Control (SBC) is used to safely control a holding
brake. When enabled, SBC is always activated at the same
time as STO. The Safe Brake Relay is used for SBC.

The SBC function can be utilized only if a Safe Brake Relay is installed.

SSM possible only for CU240E-2 DP-F / CU240E-2 PN-F Control Units with
PROFIsafe.

With license for Extended Safety functions.

»

Extended Safety functions (certified according to

IEC 61508 SIL 2 and EN ISO 13849-1 PL d and Category 3)

e Safely-Limited Speed (SLS)
for protection against dangerous movements on exceeding a
speed limit

e Safe Direction (SDI)
This function ensures that the drive can only rotate in the
selected direction.

e Safe Speed Monitor (SSM)
This function signals if a drive operates below a specific
speed/feed velocity.

Basic Safety and Extended Safety functions can be activated via
PROFlIsafe or by means of the safety inputs.

None of the safety functions require a motor encoder and they
are thus cheaper and easier to implement. Existing systems in
particular can be simply updated with safety technology without
the need to change the motor or mechanical system.

The Safe Torque Off (STO) function can be used without restric-
tion for all applications. The SS1, SLS, SSM and SDI functions
are only permissible for applications where the load can never
accelerate when the inverter is switched off. They are therefore
not permitted for applications involving pull-through loads such
as hoisting gear and unwinders.

Further information can be found in the section Safety
Integrated.

Efficient Infeed Technology

The innovative Efficient Infeed Technology is employed in
PM250 Power Modules. This technology allows the energy
produced by motors operating in generator mode connected to
standard inverters to be fed back into the supply system. For
control cabinets, an additional temperature rise can be avoided
and the amount of space required can be reduced due to the
fact that components such as braking resistors, braking
choppers and line reactors can be eliminated. Further, wiring
and engineering costs are significantly reduced. At the same
time, energy consumption can be reduced and ongoing
operating costs noticeably reduced.

Innovative cooling concept and varnishing of electronic
modules

The new cooling system and varnishing of the electronic
modules significantly increases the service life or useful life
of the device.

e Disposal of all heat losses via an external heat sink

e Consequential convection cooling of the Control Unit,
electronic modules are not located in the air duct

e All cooling air from the fan is directed through the heat sink
Energy efficiency

Integrated technologies help when optimizing the energy usage
of the plant or system referred to the particular application:

e Energy-efficient vector control with or without sensors
e Automatic flux reduction with V/f ECO mode
¢ Integrated energy saving computer

Further information can be found in the section Energy
efficiency.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

SINAMICS G120 standard inverters

. Benefits . Design
e Modularity ensures flexibility for a drive concept that is fit for Application-orientated design of SINAMICS G120
the future

- Control Unit can be hot-swapped

- Pluggable terminals

- The modules can be easily replaced, which makes the
system extremely service friendly

¢ The integrated safety functions significantly reduce the costs
when integrating drives into safety-oriented machines or
systems

e The PM240-2 Power Modules, frame sizes FSD to FSG, offer
additional terminals to achieve STO acc. to IEC 61508 SIL 3
and EN ISO 13489-1 PL e and Category 3.

e Communications-capable via PROFINET or PROFIBUS with
PROFIdrive Profile 4.0
- Plant-wide engineering
- Easy to handle

e Wireless commissioning, operation and diagnostics via
mobile device or laptop thanks to the optional
SINAMICS G120 Smart Access

e The innovative circuit design (bidirectional input rectifier with
"pared-down" DC link) allows the kinetic energy of a load to be
fed back into the supply system when PM250 Power Modules
are used. This feedback capability provides enormous
potential for savings because generated energy no longer has
to be converted into heat in a braking resistor

¢ Integrated USB interface for simplified, local commissioning
and diagnostics

¢ With Control Unit CU230P-2: Application-specific functions for
pumps, fans and compressors
Integrated are, e.g.:
- 4 freely-programmable PID controllers
- Application-specific wizards
- Pt1000-/LG-Ni1000-/DIN-Ni1000 temperature sensor
interface
- 230 V AC relay
- 3 freely-programmable digital time switches

Detailed information can be found in Catalog D 35.

e With CU250S-2 Control Units: Integrated positioning function-
ality (basic positioner EPos) supports process-related imple-
mentation of positioning tasks with a high dynamic response.
Positioning can be implemented with an incremental and/or
absolute encoder (SSI)

- Encoder interfaces DRIVE-CLIQ, HTL/TTL/SSI (SUB-D) and
resolver/HTL (terminal)
- Vector control with or without sensors

¢ Integrated control functionality by using BICO technology

* Aninnovative cooling concept and coated electronic modules
increase robustness and service life
- External heat sink
- Electronic components are not located in air duct
- Control Unit that is completely cooled by convection
- Additional coating of the most important components

e Simple unit replacement and quick copying of parameters
using an optional Operator Panel or an optional memory card

e Quiet motor operation as a result of the high pulse frequency

e Compact, space-saving design

e Simple adaptation to 50 Hz or 60 Hz motors (IEC or NEMA
motors)

e 2/3-wire control for static/pulsed signals for universal control
via digital inputs

e Certified worldwide for compliance with CE, UL, cUL, RCM,

SEMI F47 and Safety Integrated according to IEC 61508 SIL 2
and EN ISO 13849-1 PL d and Category 3

SINAMICS G120 standard inverters are modular inverters for
standard drives. Selection of the SINAMICS G120 is reduced to
two or three steps thanks to the modular system used.

SINAMICS G120
standard inverters

Power Control
Module Unit

+ | +[|=

Operator
Panel

G_DO011_EN_00354

Selecting the Control Unit

The optimum Control Unit is selected first, based on the number
of 1/0Os and any additional functions required such as Safety
Integrated or HVAC. The communication options are already in-
tegrated and do not have to be additionally ordered or plugged
in. Three product series are available corresponding to the
particular application.

CU230P-2 Control Units

The CU230P-2 Control Units have been specifically designed
for pump, fan and compressor applications.

The CU230P-2 is the Control Unit for the pump, fan and com-
pressor inverters SINAMICS G120P and SINAMICS G120P
Cabinet. Detailed information can be found in Catalog D 35.

Control Unit CU240E-2

The CU240E-2 Control Unit is suitable for a wide range of
applications in general machine construction, such as conveyor
belts, mixers and extruders.

CU250S-2 Control Units

The CU250S-2 Control Units are suitable for applications involv-
ing single drives with exacting speed control requirements such
as extruders and centrifuges, and for positioning tasks such as
conveyor belts, lifting/lowering devices, etc. They can also be
used to implement multi-motor drives without DC coupling such
as wire-drawing machines and simple material lines.
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. Design (continued)

Description Fieldbus Profile Inputs Integrated safety ~ Fail-safe Control Unit
Outputs technology digital inputs
digital outputs

Article No.

CU230P-2 series — the specialist for pumps, fans, compressors, water, buildings
Technology functions (selection): Free function blocks (FFB), 4 x PID controller, cascade connection, hibernation mode, essential service mode,

multi-zone control

CU230P-2 HVAC e« USS - 6 DI - - 6SL3243-0BB30-1HA3
« Modbus RTU 4Al
« BACnet MS/TP g 28
« FLN P1
CU230P-2DP  + PROFIBUSDP e PROFidrive 6SL3243-0BB30-1PA3
CU230P-2PN  » PROFINET « PROFIdrive 6SL3243-0BB30-1FAQ

* PROFlenergy
o EtherNet/IP -
- ODVA AC drive
- SINAMICS profile
CU240E-2 series — for standard applications in general machinery construction, such as conveyor belts, mixers and extruders — without encoder

Technology functions (selection): Free function blocks (FFB), 1 x PID controller, motor holding brake

CU240E-2 e USS - 6 DI STO 1F-DI 6SL3244-0BB12-1BA1
» Modbus RTU 2 Al (opt. for each 2 DI)
CU240E-2 DP ¢ PROFIBUS DP ¢ PROFIdrive g 28 6SL3244-0BB12-1PA1
* PROFIsafe
CU240E-2 PN * PROFINET ¢ PROFIdrive 6SL3244-0BB12-1FAQ
e PROFlsafe

* PROFlenergy
o EtherNet/IP -
- ODVA AC drive
- SINAMICS profile

CU240E-2 F e USS - STO, SS1, SLS, 3 F-DI 6SL3244-0BB13-1BA1
» Modbus RTU SDI (opt. for each 2 DI)
CU240E-2 DP-F  * PROFIBUS DP ¢ PROFIdrive STO, SS1, SLS, 6SL3244-0BB13-1PA1
« PROFlsafe ssm ¥, DI
CU240E-2 PN-F PROFINET ¢ PROFIdrive 6SL3244-0BB13-1FAQ
* PROFIsafe

* PROFlenergy
e EtherNet/IP -
- ODVA AC drive
- SINAMICS profile
CU250S-2 series — for complex applications such as extruders and centrifuges — with and without encoder (basic positioner (EPos) optional)

Technology functions (selection): Free function blocks (FFB), 1 x PID controller, motor holding brake

CU250S-2 e USS - 11Dl STO, SBC, SS1 3 F-DI 6SL3246-0BA22-1BAO
« Modbus RTU 2 Al (opt. for each 2 DI)
- 3DO 1 F-DO
CU250S-2 DP * PROFIBUS DP * PROFIdrive 5 A0 (opt. for each 2 DO) 8SL3246-0BA22-1PAQ
* PROFIsafe 4 DI/DO
CU250S-2 PN * PROFINET * PROFIdrive (DI can be used as 6SL3246-0BA22-1FA0

« PROFlIsafe high-speed inputs)

* PROFlenergy
e EtherNet/IP -
- ODVA AC drive
- SINAMICS profile
CU250S-2 CAN  « CANopen - 6SL3246-0BA22-1CA0

1) SSM is possible only with PROFIsafe.
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. Design (continued)

Optional memory card with firmware V4.7 SP10 for CU230P-2, CU240E-2 and CU250S-2 Control Units

Description Suitable for

SINAMICS SD card CU230P-2

512 MB + firmware V4.7 SP10 (Multicard V4.7 SP10) CU240E-2
CU2508-2

Optional memory cards with licenses for CU250S-2 Control Units only

Atrticle No.
[=74 6SL3054-7TF00-2BA0

Description SINAMICS SD card SINAMICS SD card Licenses (without SD card)
512 MB + licenses 512 MB + for upgrading license
firmware V4.7 SP10 of an existing SD card
(Multicard V4.7 SP10) +
licenses
Atrticle No. Article No. Atrticle No.
License Extended Functions 6SL3054-4AG00-2AA0-Z 6SL3054-7TF00-2BA0-Z 6SL3074-7AA04-0AA0
Basic positioner (EPos) EO1 EO1
License Extended Functions 6SL3054-4AG00-2AA0-Z 6SL3054-7TF00-2BA0-Z 6SL3074-0AA10-0AA0
Safety (SLS, SSM, SDI) Fo1 Fo1
Licenses Extended Functions 6SL3054-4AG00-2AA0-Z 6SL3054-7TF00-2BA0-Z -
Basic positioner (EPos) + Safety (SLS, SSM, SDI) EO01+FO01 EO01+FO01

More information on firmware V4.7 SP10:
https://support.industry.siemens.com/cs/document/10975581 1

For an overview and more information on all available firmware
versions, see
https://support.industry.siemens.com/cs/document/67364620
Selecting the Power Module

The optimum power unit can be quickly selected based on the

The Power Modules can be combined with the following Control

required motor power, the supply voltage and the braking cycles Units:
to be expected. Power Modules in degree of protection IP20 are
intended for installation in a control cabinet. Control Units Power Modules degree of protection IP20
PM240-2 Power Modules — degree of protection IP20 L ey

. ) CU230P-2 v v
PM240-2 Power Modules have an integrated braking chopper
(four-quadrant applications) and are suitable for a large number ~ CU240E-2 4 4
of applications in general machinery construction. CU250S-2 v 7
PM250 Power Modules — degree of protection IP20
PM250 Power Modules are suitable for the same applications as
the PM240-2. Any braking energy is directly fed back into the
line supply (four-quadrant applications — a braking resistor is not
required).

Update 06/2018 Siemens D 31.1 - 2018


http://www.siemens.com/product?6SL3054-7TF00-2BA0
https://support.industry.siemens.com/cs/document/109755811
https://support.industry.siemens.com/cs/document/67364620
http://www.siemens.com/product?6SL3054-4AG00-2AA0-Z
http://www.siemens.com/product?6SL3054-7TF00-2BA0-Z
http://www.siemens.com/product?6SL3074-7AA04-0AA0
http://www.siemens.com/product?6SL3054-4AG00-2AA0-Z
http://www.siemens.com/product?6SL3054-7TF00-2BA0-Z
http://www.siemens.com/product?6SL3074-0AA10-0AA0
http://www.siemens.com/product?6SL3054-4AG00-2AA0-Z
http://www.siemens.com/product?6SL3054-7TF00-2BA0-Z

© Siemens AG 2018

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

SINAMICS G120 standard inverters

. Design (continued)
PM240-2 and PM250 Power Modules

Rated power ! Rated output current l,atedz) Frame size PM240-2 Power Modules PM250 Power Modules
Degree of protection IP20 Degree of protection IP20
All CUs pluggable All CUs pluggable

kW hp A Article No. Article No.

0.55 0.75 3.2 FSA 6SL3210-1PB13-0ML0 -

0.75 1 4.2 FSA 6SL321M-1PB13-8HL0 -

11 15 6 FSB 6SL3210-1PB15-5ML0 =

15 2 7.4 FSB 6SL3210-1PB17-4HL0 -

2.2 3 10.4 FSB 6SL321M-1PB21-0ML0 -

3 4 13.6 FSC 6SL3210-1PB21-4HL0 =

4 5 17.5 FSC 6SL321m-1PB21-8HL0 -

55 75 22 FSC 6SL3210-1PC22-2HL0 -

7.5 10 28 FSC 6SL3210-1PC22-8HL0 -

11 15 42 FSD 6SL3210-1PC24-2UL0 =

15 20 54 FSD 6SL3210-1PC25-4ULO -

18.5 25 68 FSD 6SL321m-1PC26-8ULO -

22 30 80 FSE 6SL3210-1PC28-0ULO =

30 40 104 FSE 6SL321m-1PC31-1ULO -

37 50 130 FSF 6SL3210-1PC31-3ULO -

45 60 154 FSF 6SL3210-1PC31-6ULO -

55 75 178 FSF 6SL321m-1PC31-8ULO -

0.37% 0.5 13 - =9 =

0.55 0.75 1.7 FSA 6SL3210-1PE11-8ML1 -

0.75 1 2.2 FSA 6SL3210-1PE12-3ML1 =

11 15 3.1 FSA 6SL3210-1PE13-2mL1 -

1.5 2 41 FSA 6SL3210-1PE14-3mML1 -

2.2 3 5.9 FSA 6SL3210-1PE16-1ML1 =

3 4 7.7 FSA 6SL321m-1PE18-0ML1 -

4 5 10.2 FSB 6SL3210-1PE21-1HL0O -

55 75 13.2 FSB 6SL3210-1PE21-4HL0 -

Heat sink variant T

Standard 0

Push-through 1

Integrated line filter i)

Without (for IT systems) U

Class A (for TN systems) A

Class B (for TN systems) - -

Data based on a duty cycle with low overload (LO).
Data based on duty cycle with high overload (HO), see section Power Modules.

2)

") Rated power based on the rated output current lated- The rated output The rated output current /404 is based on the duty cycle for low overload

current f4teq is based on the duty cycle for low overload (LO). Low over- (LO). These current values are applicable for 200 V, 400 V or 690 V.

load (LO) generally applies for applications with low dynarmic response % The PM240-2 Power Module with Article No. 6SL3210-1PE11-8. L1
(continuous operation), quadratic torque characteristic ywth low break corresponds to 0.37 kW (0.5 hp) with duty cycle HO.

loose torque and low speed accuracy. Examples: Centrifugal pumps, 2 : .

radial/axial fans, rotary piston fans, radial compressors, vacuum pumps, The 690 V versions of the PM240-2 Power Modules, frame size FSG are
chain conveyors, agitators. High overload (HO) generally applies for only available with an integrated Category C3 filter. To operate the inverter
applications with increased dynamic response (cyclic operation) and also within TN systems with grounded outer conductor, you must remove
constant torque characteristics with high break loose torque. Examples: the grounding screw.

Gear pumps, eccentric worm pumps, mills, mixers, crushers, lifting/
lowering gear, centrifuges.
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. Design (continued)

1) PM250 Power Modules

Degree of protection IP20

PM240-2 Power Modules
Degree of protection IP20

Rated power Rated output current /ratedz) Frame size

kW A

hp

All CUs pluggable
Article No.

All CUs pluggable
Article No.

380 ... 480 V 3 AC (continued)

7.5 10 18 FSB 6SL321M-1PE21-8HL0O 6SL3225-0BE25-5AA1
ihl 15 26/25 FSC 6SL3210-1PE22-7HL0 6SL3225-0BE27-5AA1
15 20 32 FSC 6SL321M-1PE23-3ML0 6SL3225-0BE31-1AA1
18.5 25 38 FSD 6SL3210-1PE23-8HL0 6SL3225-0BE31-5MA0
22 30 45 FSD 6SL3210-1PE24-5ML0 6SL3225-0BE31-8MA0Q
30 40 60 FSD 6SL3210-1PE26-0ML0 6SL3225-0BE32-2MA0
37 50 75 FSD 6SL321m-1PE27-5ML0 6SL3225-0BE33-0MA0Q
45 60 90 FSE 6SL3210-1PE28-8ML0 6SL3225-0BE33-7MA0Q
55 75 110 FSE 6SL321M-1PE31-1HLO 6SL3225-0BE34-5MA0
75 100 145 FSF 6SL3210-1PE31-5ML0 6SL3225-0BE35-5MA0
90 125 178 FSF 6SL3210-1PE31-8ML0 6SL3225-0BE37-5MA0
110 150 205 FSF 6SL3210-1PE32-1HL0 =
132 200 250 FSF 6SL321M-1PE32-5ML0 =
160 250 302 FSG 7474 6SL3210-1PE33-0MLO =
200 300 370 FSG [7E7 6SL3210-1PE33-7HL0 —
250 400 477 FSG 7474 6SL3210-1PE34-8MLO =

500 ... 690 V3 AC

1Al 10 14 FSD 6SL3210-1PH21-4HL0 -

15 15 19 FSD 6SL3210-1PH22-0ML0 -

18.5 20 23 FSD 6SL3210-1PH22-3HL0 -

22 25 27 FSD 6SL3210-1PH22-7HL0O -

30 30 35 FSD 6SL3210-1PH23-5ML0 -

37 40 42 FSD 6SL3210-1PH24-2HL0 -

45 50 52 FSE 6SL3210-1PH25-2HL0 -

55 60 62 FSE 6SL3210-1PH26-2HL0 -

75 75 80 FSF 6SL3210-1PH28-0HLO -

90 100 100 FSF 6SL3210-1PH31-0MLO -

110 100 115 FSF 6SL3210-1PH31-2HL0 -

132 125 142 FSF 6SL3210-1PH31-4HL0 -

160 150 171 FSG 7474 6SL3210-1PH31-7CLO -

200 200 208 FSG [757 6SL3210-1PH32-1CLO -

250 250 250 FSG 77 6SL3210-1PH32-5CLO =

Heat sink variant T T

Standard 0 0
Push-through 1 Not available
Integrated line filter i) T
Without (for IT systems) U [V}
Category C3 (only for FSG) (for IT systems %) Cc

Class A and Category C2 (for FSG) (for TN systems) A A
Class B (for TN systems) - Integrated line filter not

available, as external option
only

Data based on a duty cycle with low overload (LO).
Data based on duty cycle with high overload (HO), see section Power Modules.

Footnotes see page 9/8.
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. Design (continued)

Selecting optional system components
IOP-2 Intelligent Operator Panel

Color display, new functions, functional design for faster com-
missioning and easy adjustment of settings during operation.
The most striking features are the new flat design of the operator
panel and its integrated membrane keyboard with a central
sensor control field.

|OP-2 Handheld Intelligent Operator Panel

A handheld version of the IOP-2 can be ordered for mobile use.
In addition to the IOP-2, this includes a housing with recharge-
able batteries, charging unit and RS232 connecting cable.

BOP-2 Basic Operator Panel

Menu navigation and 2-line display permit fast and user-friendly
commissioning of the inverter. Simple basic commissioning by
simultaneously displaying parameter and parameter value, as

well as the option of filtering parameters.

Door mounting kit for IOP-2/BOP-2

Using the optionally available door mounting kit, the
IOP-2/BOP-2 can be mounted in a control cabinet door with just
a few manual operations (IP55/UL Type 12 degree of protection
is achieved).

Push-through mounting frame for push-through variants of the
PM240-2 Power Modules

It is advisable to use an optionally available mounting frame to
install the push-through unit in a control cabinet. This mounting
frame includes the necessary seals and frame to ensure compli-
ance with degree of protection IP54. If the Power Module is in-
stalled without use of the optional mounting frame, the user is
responsible for ensuring that the requisite degree of protection
is provided. The kit contains all the necessary nuts and seals.
For push-through Power Modules, frame sizes FSD to FSF,
installation handles are available.

Memory card

The parameter settings for an inverter can be stored on the
SINAMICS SD memory card. When service is required, e.g. after
the inverter has been replaced, the drive system is immediately
ready for use again. The memory card can also be used to
upgrade the firmware of the Control Unit.

SINAMICS G120 Smart Access

Wireless commissioning, operation and diagnostics via mobile
device or laptop thanks to the optional web server module
SINAMICS G120 Smart Access enabling user-friendly operation
and easy access to the inverter, even if this is installed in areas
difficult to access.

Brake Relay

The Brake Relay allows the Power Module to be connected to an
electromechanical motor brake. This allows the motor brake to
be controlled directly from the Control Unit.

Safe Brake Relay

The Safe Brake Relay allows the Power Module to be safely con-
nected to an electromechanical motor brake, allowing the brake
to be directly and safely controlled from the CU250S-2 Control
Unit in accordance with IEC 61508 SIL 2 and EN ISO 13849-1
PL d and Category 3.

PC inverter connection kit 2

For controlling and commissioning an inverter directly from a PC
if the appropriate software (STARTER commissioning tool or
SINAMICS Startdrive) has been installed.

Shield connection kits for Power Modules

The shield connection kit makes it easier to connect the shields
of supply and control cables, provides mechanical strain relief
and thus ensures optimum EMC performance.

A shield connection kit is supplied as standard with PM240-2
Power Modules in frame sizes FSA to FSC.

A set of shield plates is included in the scope of delivery for the
motor and signal cables corresponding to the frame size for the
frame sizes FSD to FSG. For the electromagnetically compatible
connection of an optionally connectable braking resistor, the
corresponding shield connection kit is to be ordered for frame
sizes FSD to FSG.

Shield connection kits for Control Units

The shield connection kit offers optimum shield connection and
strain relief for all signal and communication cables. It includes
a matching shield connection plate and all of the necessary
connecting and retaining elements for mounting.
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. Design (continued)

Description

I0P-2 Intelligent Operator Panel
Operating languages: English, German,

French, Italian, Spanish, Portuguese, Dutch,

Swedish, Finnish, Russian, Czech, Polish,
Turkish, Chinese Simplified

Article No.
6SL3255-0AA00-4JA2

I0P-2 Handheld Operator Panel

6SL3255-0AA00-4HA1

BOP-2 Operator Panel

6SL3255-0AA00-4CA1

Door mounting kit
for IOP-2/BOP-2

6SL3256-0AP00-0JA0

Push-through mounting frame

® For PM240-2 Power Modules degree of
protection IP20, push-through variants

- Frame size FSA
- Frame size FSB
- Frame size FSC
- Frame size FSD
- Frame size FSE
- Frame size FSF

6SL3260-6AA00-0DA0
6SL3260-6AB00-0DA0
6SL3260-6AC00-0DA0
6SL3200-0SM17-0AA0
6SL3200-0SM18-0AA0
6SL3200-0SM20-0AA0

Installation handles

e For PM240-2 Power Modules —
push-through variants

- Frame sizes FSD to FSF

6SL3200-0SM22-0AA0

Memory card

SINAMICS SD card "
512 MB

6SL3054-4AG00-2AA0

Brake Relay

6SL3252-0BB00-0AA0

Safe Brake Relay

6SL3252-0BB01-0AA0

PC inverter connection kit 2

) Approved for CU230P-2 HVAC and CU230P-2 DP Control Units with

firmware version V4.6 and higher.
2)

www.siemens.com/starter

6SL3255-0AA00-2CA0

STARTER commissioning tool is also available on the Internet at

Description

Shield connection kits

® For PM240-2 Power Modules
- Frame sizes FSA to FSC

- Frame sizes FSD to FSG
A set of shield plates is included in the
scope of delivery for the motor and
signal cables corresponding to the
frame size.
For the electromagnetically compatible

connection of an optionally connectable

braking resistor, the corresponding
shield connection kit is to be ordered.

- Frame size FSD
- Frame size FSE

- Frame size FSF

- Frame size FSG E

® For PM250 Power Modules
- Frame size FSC
- Frame sizes FSD and FSE
- Frame size FSF

e For Control Units

- For CU230P-2 HVAC and
CuU230pP-2 DP

- For CU240E-2

- For CU230P-2 PN, CU240E-2 PN and
CU240E-2 PN-F

- For CU250S-2

Article No.

Supplied with the
Power Modules,
available as a spare part

6SL3262-1AD01-0DA0
6SL3262-1AE01-0DAO
6SL3262-1AF01-0DA0
6SL3262-1AG01-0DA0

6SL3262-1AC00-0DAO
6SL3262-1AD00-0DA0
6SL3262-1AF00-0DA0

6SL3264-1EA00-0FAQ

6SL3264-1EA00-0HAO
6SL3264-1EA00-0HBO

6SL3264-1EA00-0LAO

STARTER commissioning tool 2

on DVD-ROM

6SL3072-0AA00-0AGO

SINAMICS Startdrive,
commissioning tool
on DVD-ROM

6SL3072-4EA02-0XGO

3) The SINAMICS Startdrive commissioning tool is also available on the

Internet at https://support.industry.siemens.com/cs/document/68034568
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http://www.siemens.com/product?6SL3264-1EA00-0HA0
http://www.siemens.com/product?6SL3264-1EA00-0HB0
http://www.siemens.com/product?6SL3264-1EA00-0LA0
http://www.siemens.com/product?6SL3072-0AA00-0AG0
http://www.siemens.com/product?6SL3072-4EA02-0XG0
http://www.siemens.com/product?6SL3054-4AG00-2AA0
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SINAMICS G120 standard inverters

. Design (continued)

Line-side components

The following line-side components are available for
SINAMICS G120 standard inverters:

Line filters

With one of the additional line filters, the Power Module attains a
higher radio interference class.

Line reactors
(for PM240-2 Power Modules only)

Line reactors smooth the current drawn by the inverter and thus
reduce harmonic components in the line current. Through the
reduction of the current harmonics, the thermal load on the
power components in the rectifier and in the DC link capacitors
is reduced as well as the harmonic effects on the supply. The use
of a line reactor increases the service life of the inverter.

A DC link reactor is integrated in the PM240-2 Power Modules,
frame sizes FSD to FSG, and therefore no line reactor is required.
No line reactor is provided for the PM250 Power Modules, nor
may one be used.

Recommended line-side overcurrent protection devices

Overcurrent protection devices are absolutely necessary for
the operation of the inverters. The tables listed in the section
"Recommended line-side overcurrent protection devices"
provide recommendations according to IEC and UL regulations,
depending on the area of application. Recommendations on
further overcurrent protection devices are available at:
https://support.industry.siemens.com/cs/document/109486009

More information about the listed Siemens fuses is available in
Catalog LV 10 as well as in the Industry Mall.

DC link components

The following DC link components are available for the
SINAMICS G120 standard inverters:

Braking resistors
(for PM240-2 Power Modules only)

Excess energy in the DC link is dissipated in the braking resistor.
The braking resistors are designed for use with PM240-2 Power
Modules. They are equipped with an integrated braking chopper
(electronic switch).

For the electromagnetically compatible connection of an
optionally connectable braking resistor, the corresponding
shield connection kit is to be ordered for frame sizes FSD to FSG.

Load-side power components

The following load-side power components are available for
the SINAMICS G120 standard inverters. This means that during
operation with output reactors or sine-wave filters, longer,
shielded motor cables are possible and the motor service life
can be extended:

Output reactors

Output reactors reduce the rate of voltage rise (dv/dt) and the
height of the current peaks, and can allow longer motor cables
to be connected.

Sine-wave filters
(not for PM240-2 Power Modules)

Sine-wave filters limit the rate of voltage rise (dv/dt) and the peak
voltages on the motor winding. Similar to an output reactor, they
enable the connection of longer motor cables.

dv/dt filters plus VPL
(for PM240-2 Power Modules 400 V and 690 V versions only)

dv/dt filters plus voltage peak limiters limit the rate of voltage rise
and the typical voltage peaks.

Additional options

Further selected accessories are available from "Siemens
Product Partner for Drives Options":
www.siemens.com/drives-options-partner

Spare parts
Spare parts kit for Control Units

The spare parts kit contains small parts for all variants of the
following SINAMICS G120 Control Units:

e CU230P-2
e CU240E-2
e CU240E-2F
e CU250S-2

Shield connection kits for PM240-2 Power Modules

A shield connection kit is supplied as standard with PM240-2
Power Modules in frame sizes FSA to FSC. This shield
connection Kit is also available as a spare part.

A set of shield plates is included in the scope of delivery for the
motor and signal cables corresponding to the frame size for the
frame sizes FSD to FSG. For the electromagnetically compatible
connection of an optionally connectable braking resistor, the
corresponding shield connection kit is to be ordered for frame
sizes FSD to FSG.

Terminal cover Kits for frame sizes FSD to FSG

The terminal cover kit includes a replacement cover for the
connecting terminals. Terminal cover kits which are suitable for
the PM240-2 and PM250 Power Modules are available.

Replacement connectors for PM240-2 Power Modules

A set of connectors for the line feeder cable, braking resistor and
motor cable can be ordered corresponding to the frame size of
the PM240-2 Power Module.

Fan units for PM240-2 Power Modules

The fans of PM240-2 Power Modules are designed for extra long
service life. For special requirements, replacement fans are
available that can be exchanged quickly and easily.

Replacement fans for PM250 Power Modules

The fans of PM250 Power Modules are designed for extra long
service life. Replacement fans can be ordered for special
applications.
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| Configuration

The following electronic configuring aids and engineering tools
are available for the SINAMICS G120 standard inverters:

Drive Technology Configurator (DT Configurator)
within the CA 01

The interactive catalog CA 01 — the offline Industry Mall of
Siemens — contains over 100000 products with approximately
5 million possible drive system product variants. The Drive
Technology Configurator (DT Configurator) has been developed
to facilitate selection of the correct motor and/or inverter from the
wide spectrum of drives. It is integrated as a selection tool in
Catalog CA 01.

Online DT Configurator

In addition, the DT Configurator can be used on the Internet with-
out requiring any installation. The DT Configurator can be found
in the Siemens Industry Mall at the following address:
www.siemens.com/dt-configurator

SIZER for Siemens Drives engineering tool

The SIZER for Siemens Drives engineering tool makes it easy to
configure the SINAMICS drive family. It provides support when
selecting the hardware and firmware components necessary to
implement a drive task. SIZER for Siemens Drives is designed to
support configuring of the entire drive system.

You can find further information on the SIZER for Siemens Drives
engineering tool in the section Engineering tools.

The SIZER for Siemens Drives engineering tool is available free
on the Internet at
www.siemens.com/sizer

STARTER commissioning tool

The STARTER commissioning tool allows menu-prompted
commissioning, optimization and diagnostics. Apart from the
SINAMICS drives, STARTER is also suitable for
MICROMASTER 4 devices.

You can find further information about the STARTER
commissioning tool in the section Engineering tools.

Additional information about the STARTER commissioning tool is
available on the Internet at
www.siemens.com/starter

SINAMICS Startdrive commissioning tool

SINAMICS Startdrive is a tool for configuring, commissioning,
and diagnosing the SINAMICS family of drives and is integrated
into the TIA Portal. SINAMICS Startdrive can be used to imple-
ment drive tasks with the SINAMICS G110M, SINAMICS G120,
SINAMICS G120C, SINAMICS G120D and SINAMICS G120P
inverter series. The commissioning tool has been optimized with
regard to user friendliness and consistent use of the TIA Portal
benefits of a common working environment for PLC, HMI and
drives.

You can find further information about the SINAMICS Startdrive
commissioning tool in the section Engineering tools.

The SINAMICS Startdrive commissioning tool is available free on
the Internet at
www.siemens.com/startdrive

Drive ES engineering system

Drive ES is the engineering system that can be used to integrate
the communication, configuration and data management func-
tions of Siemens drive technology into the SIMATIC automation
world easily, efficiently and cost-effectively. Two software pack-
ages are available for SINAMICS - Drive ES Basic Maintenance
and Drive ES PCS.

You can find further information about the Drive ES engineering
system in the section Engineering tools.

Additional information about the Drive ES engineering system is
available on the Internet at
www.siemens.com/drive-es
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. Technical specifications

Unless explicitly specified otherwise, the following technical
specifications are valid for all the following components of the
SINAMICS G120 standard inverters.

General technical specifications

Ambient conditions

Protection class Class | (with protective conductor
General technical specifications acc. to EN 61800-5-1 system) and class Il (PELV)

Mechanical ambient conditions Touch protection For the intended purpose

acc. to EN 61800-5-1
Long-term storage
acc. to EN 60721-3-1 Permissible ambient and coolant
temperature (air) during operation

* Devices and components, Class 1M2 for line-side components and
frame sizes FSA ... FSG V) Power Modules P
Transport

acc. to EN 60721-3-2

® Devices and components,
frame sizes FSA ... FSG 2

Class 2M3

Operation
acc. to EN 60721-3-3

* Devices and components,
frame sizes FSA ... FSG

- Vibration test

- Shock test

Class 3M1

Test Fc (sinusoidal)
according to EN 60068-2-6

Deflection: 0.075 mm

at10...57 Hz
Acceleration: 10 m/s2 (1 x g)
at57 ... 150 Hz

10 frequency cycles per axis

Test Ea (semi-sinusoidal)
according to EN 60068-2-27

Acceleration: 49 m/s® (5 x g)
at 30 ms

3 shocks in all three axes in
both directions

e Low overload (LO)

- PM240-2,
frame sizes FSA ... FSC

- PM240-2,
frame sizes FSD ... FSG

- PM250

® High overload (HO)

- PM240-2,
frame sizes FSA ... FSC

- PM240-2,
frame sizes FSD ... FSG

- PM250

-10 ... +40°C (14 ... 104 °F)
without derating

>40 ... 60 °C (>104 ... 140 °F)
see derating characteristics

-20 ... +40°C (-4 ... +104 °F)
without derating

>40 ... 60 °C (>104 ... 140 °F)
see derating characteristics

0..40°C (32... 104 °F)
without derating

>40 ... 60 °C (>104 ... 140 °F)
see derating characteristics

-10 ... 450 °C (14 ... 122 °F)
without derating

>50 ... 60 °C (>104 ... 140 °F)
see derating characteristics

-20 ... +50 °C (-4 ... +122 °F)
without derating

>50 ... 60 °C (>104 ... 140 °F)
see derating characteristics

0...50°C (32 ... 122 °F)
without derating

>50 ... 60 °C (>122 ... 140 °F)
see derating characteristics

Permissible ambient and coolant  With CU230P-2 HVAC and
temperature (air) during operation CU230P-2 DP:
for Control Units and supplemen- -10 ... +60 °C (14 ... 140 °F)
tary system components With CU230P-2 PN:

-10 ... +55°C (14 ... 131 °F)

With CU240E-2 (without PN):
10 ... +55 °C (14 ... 131 °F)

With CU240E-2 PN and
CU240E-2 PN-F:
10 ... +53°C (14 ... 127.4 °F)

With CU2508-2:
10 ... +50 °C (14 ... 122 °F)

With IOP/BOP-2:
0...50°C (32.... 122 °F)

Derating of 3 K/1000 m (3281 ft)
applies to Control Units as of an
installation altitude of 1000 m
(8281 ft) above sea level.

) In product packaging.
2) |n transport packaging.
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SINAMICS G120 standard inverters

. Technical specifications (continued)

General technical specifications

Ambient conditions (continued)

Climatic ambient conditions

« Storage "
acc. to EN 60721-3-1

e Transport ")
acc. to EN 60721-3-2

e Operation
acc. to EN 60721-3-3

Class 1K4
Temperature: -25 ... +55 °C
(-13... +131 °F)

Class 2K4
Temperature -40 ... +70 °C
(-40 ... +158 °F)

Better than class 3K3 with regard to

e Temperature: -10 ... +40 °C
(14 ... 104 °F) without derating
>40 ... 60 °C (>32 ... 140 °F)
see derating characteristics

® Relative humidity: 5 ... 95 %
(no condensation)
Qil mist, salt mist, ice formation,
condensation, dripping water,
spraying water, splashing water
and water jets are not permitted

Environmental class/harmful
chemical substances

« Storage " Class 1C2
acc. to EN 60721-3-1
e Transport 2 Class 2C2
acc. to EN 60721-3-2
e Operation
acc. to EN 60721-3-3
- PM250 and PM240-2 Class 3C2 2
Power Modules FSA to FSC
- PM240-2 Power Modules, Class 3C3 2
FSD to FSG
Organic/biological influences
e Storage " acc. to EN 60721-3-1  Class 1B1
e Transport " acc. to EN 60721-3-2  Class 2B1
e Operation acc. to EN 60721-3-3 Class 3B1
Degree of pollution 2

acc. to EN 61800-5-1
Certification for fail-safe versions

Applies to Control Units of the
CU240E-2 and CU250S-2 series.
The values include Control Unit and
Power Module.

Note:
The Safety Integrated Function
Manual contains detailed information

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.

General technical specifications

EMC Directive acc. to EN 61800-3

Interference immunity

PM240-2 Power Modules
PM250 Power Modules

The Power Modules are tested
according to the interference
immunity requirements for environ-
ments according to Category C3

Interference emissions
PM240-2 Power Modules

® Frame sizes FSA to FSF
without integrated line filter

® Frame sizes FSA to FSC
with integrated line filter class A

® Frame sizes FSD to FSG
with integrated line filter class A

® Frame sizes FSA to FSC
without integrated line filter
with optional line filter class B

3)

Observance of the limit values
- according to Category C3

- for conducted interferences and
field-conducted interference
emissions according to
Category C2 4)

Observance of the limit values
according to Categories C3 and
c2¥

Observance of the limit values
- for conducted interferences
according to Category C1
- for field-conducted interference
emissions according to
Category C2 4)

PM250 Power Modules

e Frame size FSC
with integrated line filter class A

® Frame size FSC
with integrated line filter class Aand
optional line filter class B

® Frame sizes FSD to FSF
without integrated line filter

e Frame sizes FSD to FSF
with integrated line filter class A

Note:

Observance of the limit values
according to Categories C3 and
c24

Observance of the limit values

- for low-frequency harmonic
effects and conducted inter-
ferences according to
Category C1

- for field-conducted interference
emissions according to
Category C2 4

3)

Observance of the limit values
according to Categories C3 and
c2¥

about the safety functions:
https://support.industry.siemens.com/
cs/document/109477367

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

Compliance with standards

- PM240-2 CE, cULus, RCM, SEMI F47, RoHS,
EAC, KC (only with internal or
external line filters Category C2)
For frame sizes FSD ... FSG also:
WEEE (Waste Electrical &

Electronic Equipment)
CE, UL, cUL, RCM, SEMI F47

According to Low-Voltage Directive
2014/35/EU

- PM250
CE marking

) In transport packaging.

2) SIPLUS components for extreme requirements are available.
More information is available on the Internet at
www.siemens.com/siplus-drives

The EMC product standard EN 61800-3 does not apply directly
to a frequency inverter but to a PDS (Power Drive System), which
comprises the complete circuitry, motor and cables in addition
to the inverter. The frequency inverters on their own do not

generally require identification according to the EMC Directive.

3) Non-filtered devices are designed for operation on IT systems or in

conjunction with an RCD. The customer must provide suitable Rl
suppression equipment to ensure that these devices comply with the
limits defined for Category C3 or C2.

4) Max. permissible cable lengths see section Power Modules — Integration.
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. Technical specifications (continued)

Compliance with standards
CE marking

The SINAMICS G120 inverters meet the requirements of
2014/35/EU.

Low-Voltage Directive
The inverters comply with the following standards listed in the
official journal of the EU:

e EN 60204
Safety of machinery, electrical equipment of machines

e EN 61800-5-1
Adjustable speed electrical power drive systems — Part 5-1:
Requirements regarding safety — electrical, thermal, and
energy requirements

UL listing

¢(UL)us
LISTED

Inverter devices in UL category NMMS certified to UL and cUL, in
compliance with UL508C. UL list numbers E121068 and E192450.
This applies to all PM240-2 and PM250 Power Modules.

For use in environments with pollution degree 2.

See also on the Internet at
www.ul.com

Machinery Directive

The inverters are suitable for installation in machines. Compliance
with the Machinery Directive 2006/42/EC requires a separate
certificate of conformity. This must be provided by the plant con-
struction company or the organization marketing the machine.

EMC Directive

e EN 61800-3
Adjustable speed electrical power drive systems

Part 3: EMC product standard including specific test methods
The following information applies to SINAMICS G120 frequency

inverters from Siemens:

e The EMC product standard EN 61800-3 does not apply
directly to a frequency inverter but to a PDS (Power Drive
System), which comprises the complete circuitry, motor and
cables in addition to the inverter.

e Frequency inverters are normally only supplied to experts for
installation in machines or systems. A frequency inverter must,
therefore, only be considered as a component which, on its
own, is not subject to the EMC product standard EN 61800-3.
The inverter's operating instructions, however, specify the

conditions regarding compliance with the product standard if

the frequency inverter is expanded to become a PDS. For a
PDS, the EMC Directive in the EU is complied with by
observing the product standard EN 61800-3 for variable-

speed electric drive systems. The frequency inverters on their

own do not generally require identification according to the
EMC Directive.

¢ Different categories C1 to C4 have been defined in accor-
dance with the environment of the PDS at the operating
location:

- Category C1: Drive systems for rated voltages < 1000 V for
use in the first environment

- Category C2: Stationary drive systems not connected by
means of a plug connector for rated voltages < 1000 V.
When used in the first environment, the system must be
installed and commissioned by personnel familiar with EMC
requirements. A warning note is required.

- Category C3: Drive systems for rated voltages < 1000 V for
exclusive use in the second environment. A warning note is
required.

- Category C4: Drive systems for rated voltages > 1000 V or
for rated currents > 400 A or for use in complex systems in
the second environment. An EMC plan must be created.

e The EMC product standard EN 61800-3 also defines limit
values for conducted interference and radiated interference
for the "second environment" (= industrial power supply
systems that do not supply households). These limit values
are below the limit values of filter class A acc. to EN 55011.
Unfiltered inverters can be used in industrial environments as
long as they are part of a system that contains line filters on the
higher-level infeed side.

With SINAMICS G120, Power Drive Systems (PDS) that fulfill
the EMC product standard EN 61800-3 can be configured
when observing the installation instructions in the product
documentation.

A differentiation must be made between the product
standards for electrical drive systems (PDS) of the range of
standards EN 61800 (of which Part 3 covers EMC topics) and
the product standards for the devices/systems/machines, etc.
This will probably not result in any changes in the practical use
of frequency inverters. Since frequency inverters are always
part of a PDS and these are part of a machine, the machine
manufacturer must observe various standards depending on
their type and environment (e.g. EN 61000-3-2 for line
harmonics and EN 55011 for radio interference). The product
standard for PDS on its own is, therefore, either insufficient or
irrelevant.

With respect to the compliance with limits for line supply
harmonics, the EMC product standard EN 61800-3 for PDS
refers to compliance with the EN 61000-3-2 and

EN 61000-3-12 standards.

Regardless of the configuration with SINAMICS G120 and its
components, the machine construction company (OEM) can
also apply other measures to ensure that the machine
complies with the EU EMC Directive. The EU EMC Directive is
generally fulfilled when the relevant EMC product standards
are observed. If they are not available, the generic standards
(e.g. DIN EN 61000-x-x) can be used instead. It is important
that the conducted and emitted interference at the line supply
connection point and outside the machine remain below the
relevant limit values. Any suitable technical measures can be
applied to ensure this.

SEMI F47

SEMI F47 is an industry standard relating to the immunity to volt-
age dips. This includes the requirement that industrial equip-
ment must be able to tolerate defined dips or drops of the line
supply voltage. As a result, industrial equipment that fulfills this
standard is more reliable and productive. In the SINAMICS G120
product family, the PM240-2 and PM250 Power Modules fulfill
the latest SEMI F47-0706 standard. In the case of a voltage dip,
defined in accordance with SEMI F47-0607, these drives either
continue to supply a defined output current, or using an auto-
matic restart function, continue to operate as expected.
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I overview
CU230P-2 Control Units Typical, integrated HVAC/HLK functions
¢ Linear and quadratic torque characteristic for fluid flow and
positive displacement machines
e ECO mode for additional energy saving in V/f control mode
e 2 analog inputs (current/voltage can be selected) to directly
connect pressure/level sensors
e 2 additional analog inputs to connect
Pt1000/LG-Ni1000/DIN-Ni1000 temperature sensors
e Direct control of valves and flaps using two 230 V AC relays
e Automatic restart
e Flying restart
e Skip frequencies
9 e Hibernation mode
% e | oad check function to monitor belts and flow
5 e Cascade connection
e 4 integrated PID controllers (e.g. for temperature, pressure,
air quality, level)
CU230P-2 PN Control Unit e Multi-zone controller

The Control Unit performs closed-loop control functions for the e Essential service mode

inverter. « Real time clock with three time generators
The CU230P-2 Control Units are designed for drives with inte-

grated technological functions for pump, fan and compressor IOP-2 wizards for special applications

applications. e Pumps: Positive displacement (constant load torque) and
. . . . centrifugal pumps (square load torque) with and without
The 1/O interface, the fieldbus interfaces and the additional soft- PID controller

ware functions optimally support these applications. The inte- i ) . .
gration of technological functions is a significant differentiating ~ * Fat?]s. Tg(ljl‘i)al an? a|1|><|al fans (square load torque) with and
feature to the other Control Units of the SINAMICS G120 drive withou controtier

family. e Compressors: Positive displacement (constant load torque)

The CU230P-2 Control Units can be operated with the following g?g gggrl‘olﬁ\évrmachlnes (square load torque) with and without
Power Modules:

e PM240-2

e PM250

Note:

The CU230P-2 is the Control Unit for SINAMICS G120P and
SINAMICS G120P Cabinet for pumps, fans and compressors.
Please refer to Catalog D 35 for more information.

Note:

Shield plates and shield connection kits are available for use in
the wiring installation of Control Units and Power Modules to
ensure that it complies with EMC guidelines.

For more information about shield connection kits and shield
plates for Control Units and Power Modules, please refer to
section Supplementary system components.
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Control Units

. Overview (continued)

Control Unit CU240E-2

CU240E-2 DP-F Control Unit

The Control Unit performs closed-loop control functions for the
inverter.

The CU240E-2 Control Unit is designed as standard Control Unit
for all of the usual applications involving V/f or vector control.

e CU240E-2 series with standard I/O quantity structure and
integrated safety technology

The CU240E-2 Control Unit can be combined with the following
Power Modules:

e PM240-2
e PM250

Note:

Shield plates and shield connection kits are available for use in
the wiring installation of Control Units and Power Modules to
ensure that it complies with EMC guidelines.

For more information about shield connection kits and shield
plates for Control Units and Power Modules, please refer to
section Supplementary system components.

Safety Integrated functions

The safety function "Safe Torque Off' (STO) (certified according
to IEC 61508 SIL 2 and EN ISO 13849-1 PL d and Category 3) is
already integrated into the basic versions of the CU240E-2
series (CU240E-2, CU240E-2 DP, CU240E-2 PN).

With the fail-safe variants of the CU240E-2 series (CU240E-2 F,
CU240E-2 DP-F, CU240E-2 PN-F), the fail-safe SINAMICS G120
inverter provides five safety functions which are certified accord-
ing to IEC 61508 SIL 2 and EN ISO 13849-1 PL d and
Category 3:

e Safe Torque Off (STO)

to protect against active movement of the drive

Safe Stop 1 (SS1)

for continuous monitoring of a safe braking ramp
Safely-Limited Speed (SLS)

for protection against dangerous movements when a speed
limit is exceeded (the CU240E-2 DP Failsafe Control Unit has
4 selectable SLS limit values)

Safe Direction (SDI)

This function ensures that the drive can only rotate in the
selected direction.

Safe Speed Monitor (SSM)

This function signals if a drive operates below a specific
speed/feed velocity (CU240E-2 DP-F / CU240E-2 PN-F with
PROFIsafe).

These functions can be activated by means of PROFIsafe or via
the safety inputs.

None of the safety functions require a motor encoder and they
are thus much cheaper and easier to implement. Existing sys-
tems in particular can be simply updated with safety technology
without the need to change the motor or mechanical system.

The Safe Torque Off (STO) function can be used without restric-
tion for all applications. The SS1, SLS, SDI and SSM functions
are only permissible for applications where the load can never
accelerate when the inverter is switched off. They are therefore
not permitted for applications involving pull-through loads such
as hoisting gear and unwinders.

Further information can be found in the section Safety
Integrated.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

. Overview (continued)

CU250S-2 Control Units

I
g
=
=
7]

CU250S-2 Control Unit

The Control Unit performs closed-loop control functions for the
inverter.

The CU250S-2 Control Units are designed as standard Control
Units for all of the usual applications involving V/f or vector
control.

CU250S-2 Control Units can be used to implement all common
applications involving V/f or vector control as well as applica-
tions for drives with positioning requirements. This expansion
allows them to be used in lifting, swiveling, traversing or rotating
applications. The positioning functionality is comparable with
SINAMICS S110 servo drives.

Two points must be noted here:

e Vector control (VC) and sensorless vector control (SLVC) are
possible

e Encoder possible for speed and position control (positioning)

The CU250S-2 Control Units can be combined with the following
Power Modules:

e PM240-2

e PM250

Note:

Shield plates and shield connection kits are available for use in
the wiring installation of Control Units and Power Modules to
ensure that it complies with EMC guidelines.

For more information about shield connection kits and shield
plates for Control Units and Power Modules, please refer to
section Supplementary system components.

Safety Integrated functions

The following Safety Integrated Basic Functions (certified
according to IEC 61508 SIL 2 and EN ISO 13849-1 PL d and
Category 3) are integrated as standard in the CU250S-2 series:

e Safe Torque Off (STO)
to protect against active movement of the drive

e Safe Stop 1 (SS1)
for continuous monitoring of a safe braking ramp

e Safe Brake Control (SBC) is used to safely control a holding
brake

The following Safety Integrated Extended Functions (certified
according to IEC 61508 SIL 2 and EN ISO 13849-1 PL d and
Category 3) are optionally available for the CU250S-2 series:
e Safely-Limited Speed (SLS)

for protection against dangerous movements when a speed
limit is exceeded

Safe Direction (SDI)

This function ensures that the drive can only rotate in the
selected direction.

e Safe Speed Monitor (SSM)
This function signals if a drive operates below a specific
speed/feed velocity.

These functions can be activated by means of PROFIsafe or via
the safety inputs.

None of the safety functions require a motor encoder and they
are thus much cheaper and easier to implement. Existing sys-
tems in particular can be simply updated with safety technology
without the need to change the motor or mechanical system.

The Safe Torque Off (STO) function can be used without restric-
tion for all applications. The SS1, SLS, SDI and SSM functions
are only permissible for applications where the load can never
accelerate when the inverter is switched off. They are therefore
not permitted for applications involving pull-through loads such
as hoisting gear and unwinders.

Further information can be found in the section Safety
Integrated.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Design

CU230P-2 HVAC, CU230P-2 DP and CU230P-2 PN
Control Units

CU230P-2 Control Unit with open and closed terminal covers

Terminal
No.

Digital inputs (DI) — Standard

Signal Features

Terminal Features

No.

Signal

Analog inputs (Al)
3 AlO+
4 AlO-

Differential input, switchable between current,
voltage

Value range: 0... 10V, -10 ... +10V,
0/2..10V, 0/4 ... 20 mA

Differential input, switchable between current,
voltage

Value range: 0... 10V, -10 ... +10V,
0/2...10V, 0/4 ... 20 mA

Non-isolated input, switchable between current
and temperature sensors, type
Pt1000/LG-Ni1000/DIN-Ni1000

Value range: 0/4 ... 20 mA,

Pt1000: -88 ... +240 °C;
LG-Ni1000/DIN-Ni1000: -88 ... +165 °C

Reference potential of the Al2/
internal electronics ground

10 A+
11 All-

50 Al2+

51 GND

52 Al3+ Non-isolated input for temperature sensors,
type Pt1000/LG-Ni1000/DIN-Ni1000

Value range:

Pt1000: -88 ... +240 °C;

LG-Ni1000/DIN-Ni1000: -88 ... +165 °C

Reference potential of the Al3/
internal electronics ground

53 GND

Analog outputs (AO)

69 DI COM Reference potential for digital inputs 12 AOO+ Non-isolated output
Freely programmable
5..8, DIO ... DI5  Freely programmable . b
16, 17 isolated, inputs in compliance with IEC 61131-2 Valus range:0... 10V; 0/4... 20 mA
.. 13 GND Reference potential of the AOO/
Ll el internal electronics ground
18 DOO, NC Relay output 1 :
1) 26 AO1+ Non-isolated output
NC contact (5 A, 30V DC or 2 A, 250 V AC) Freely programmable
19 DOO, NO Relay output 1 Value range: 0 ... 10 V; 0/4 ... 20 mA
NO contact (5 A, 30V DC or 2 A, 250 VAC) 27 GND Reference potential of the AO1/
20 DOO, COM  Relay output 1 internal electronics ground
Common contact (5 A, 30 VDC or 2 A, .
250 VAC) ) PTC/KTY interface
14 T1 MOTOR Positive input for motor temperature sensor
21 DO1, NO Relay output 2 . -
NO contact (0.5 A, 30 V DC) Type: PTC, Pt1000, KTY, bimetal
22 DO1, COM Relay output 2 15 T2 MOTOR  Negative input for motor temperature sensor
Common contact (0.5 A, 30 V DC) Power supply
23 DO2, NC Relay output 3 9 +24 V OUT  Power supply output
NC contact (5 A, 30 V DC or 2 A, 250 VAC) ") 24V DC, max. 100 mA
24 DO2, NO Relay output 3 28 GND Reference potential of the power supply/
NO contact (5 A, 30 VDC or 2 A, 250 V AC) internal electronics ground
25 D02, COM Relay output 3 1 +10V OUT Power supply output
Common contact (5 A, 30 VDC or 2 A, 10V DC 0.5V, max. 10 mA
250 VAC) ! .
2 GND Reference potential of the power supply/
internal electronics ground
31 +24 V IN Power supply input
20.4 ... 28.8 V DC, max. 1500 mA
32 GND IN Reference potential of the power supply input
35 +10V OUT  Power supply output
10V DC +0.5 V, max. 10 mA
36 GND Reference potential of the power supply/

" The following applies to systems complying with UL: A maximum of 3 A,
30V DC or2A, 250 VAC may be connected via terminals 18 / 20
(DOO0 NC) and 23/ 25 (DO2 NC).

internal electronics ground

Siemens D 31.1 - 2018

9/20


https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=P_D011_XX_00414&showdetail=true&view=Search

© Siemens AG 2018

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Design (continued)

CU240E-2, CU240E-2 DP, CU240E-2 PN, CU240E-2 F,
CU240E-2 DP-F and CU240E-2 PN-F Control Units

T

CU240E-2 Control Unit with open and closed terminal covers

Terminal Signal Features

No.

Digital inputs (DI) — Standard

5..8 DIO ... DI5  Freely programmable (isolated) 5.5 mA/24 V

16, 17

69 DI COMA1 Reference potential for digital inputs
0,2,4,6

34 DI COM2 Reference potential for digital inputs
1,357

Digital inputs (DI) — Fail-safe
(formed from two standard inputs using the appropriate parameter

setting)
16, 17

Fail-safe digital inputs, 2 channels (redundant),
freely programmable (isolated) 5.5 mA/24 V

F-DIO

The following are only available for CU240E-2 F, CU240E-2 DP-F and
CU240E-2 PN-F

Terminal Signal Features

0.
Digital outputs (DO)

‘Z

18 DOO, NC Relay output DOO

NC contact (0.5 A, 30 V DC)
19 DOO, NO Relay output DOO

NO contact (0.5 A, 30 V DC)
20 DOO0, COM  Relay output DOO

Common contact (0.5 A, 30 V DC)
21 DO1+ Transistor output DO1

Positive (0.5 A, 30 V DC)
22 DO1- Transistor output DO1

Negative (0.5 A, 30 V DC)
23 DO2, NC Relay output DO2

NC contact (0.5 A, 30 V DC)
24 DO2, NO Relay output DO2

NO contact (0.5 A, 30 V DC)
25 DO2, COM Relay output DO2

Common contact (0.5 A, 30 V DC)

Analog inputs (Al)

3 AlO+ Differential input, switchable between current,
2 AIO voltage
. Value range: 0... 10V, -10 ... +10V,
0/2...10V, 0/4 ... 20 mA
10 All+ Differential input, switchable between current,
1 Al voltage
: Valuerange: 0... 10V, -10 ... +10V,
0/2...10V, 0/4 ... 20 mA
Analog outputs (AO)
12 AOO+ Non-isolated output
Freely programmable
Value range: 0 ... 10 V; 0/4 ... 20 mA
13 GND Reference potential of the AO0/
internal electronics ground
26 AO1+ Non-isolated output
Freely programmable
Value range: 0 ... 10 V; 0/4 ... 20 mA
27 GND Reference potential of the AO1/

internal electronics ground

56 F-DIO Fail-safe digital inputs, 2 channels (redundant),
freely programmable (isolated) 5.5 mA/24 V PTC/KTY interface

7,8 F-DI1 Fail-safe digital inputs, 2 channels (redundant), 14 T1 MOTOR  Positive input for motor temperature sensor
freely programmable (isolated) 5.5 mA/24 V Type: PTC, Pt1000, KTY, bimetal

16,17 F-Di2 Fail-safe digital inputs, 2 channels (redundant), 15 T2 MOTOR Negative input for motor temperature sensor

freely programmable (isolated) 5.5 mA/24 V

Power supply

9 +24 V OUT Power supply output
24V DC, max. 100 mA

28 GND Reference potential of the power supply/
internal electronics ground

1 +10V OUT  Power supply output
10V DC 0.5V, max. 10 mA

2 GND Reference potential of the power supply/
internal electronics ground

31 +24 V IN Power supply input
20.4 ... 28.8 V DC, max. 1500 mA

32 GND IN Reference potential of the power supply input
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Design (continued)

CU250S-2, CU250S-2 DP, CU250S-2 PN, CU250S-2 CAN
Control Units

CU250S-2 Control Unit with open and closed terminal covers

Terminal Features

No.

Digital inputs (DI)

Signal

5 DIO Digital inputs, isolated, 5.5 mA/24 V
6 D1+ Digital inputs, isolated, 5.5 mA/24 V
64 DI1- Digital inputs, isolated, 5.5 mA/24 V
7 DI2 Digital inputs, isolated, 5.5 mA/24 V
8 DI3+ Digital inputs, isolated, 5.5 mA/24 V
65 DI3- Digital inputs, isolated, 5.5 mA/24 V
16 Dl4 Digital inputs, isolated, 5.5 mA/24 V
17 DI5+ Digital inputs, isolated, 5.5 mA/24 V
66 DI5- Digital inputs, isolated, 5.5 mA/24 V
67 Dl6 Digital inputs, isolated, 5.5 mA/24 V
69 DI COMA Reference potential for digital inputs
DIo, DI2, DI4, DI6
41 .44 DI16 ... DI19 Freely programmable (isolated) 5.5 mA/24 V
40 DI COM3 Reference potential for digital inputs

DI16 ... DI19

Digital inputs (DI) — Fail-safe
(formed from two standard inputs using the appropriate parameter

setting)

5,6 F-DIO Fail-safe digital inputs, 2 channels (redundant),
freely programmable (isolated) 5.5 mA/24 V

7,8 F-DI1 Fail-safe digital inputs, 2 channels (redundant),
freely programmable (isolated) 5.5 mA/24 V

16, 17 F-DI2 Fail-safe digital inputs, 2 channels (redundant),
freely programmable (isolated) 5.5 mA/24 V

69 DI COM1 Reference potential for digital inputs

F-DIO, F-DI1, F-DI2

Terminal Signal Features
0.
Digital outputs (DO)
18 DOO, NC Relay output DOO
NC contact (0.5 A, 30 V DC)
19 DOO, NO Relay output DOO
NO contact (0.5 A, 30 V DC)
20 DOO0, COM  Relay output DOO
Common contact (0.5 A, 30 V DC)
21 DO1 NO Relay output DO1
NO contact (0.5 A, 30 V DC)
22 DO1 COM Relay output DO1
Common contact (0.5 A, 30 V DC)
23 DO2, NC Relay output DO2
NC contact (0.5 A, 30 V DC)
24 DO2, NO Relay output DO2
NO contact (0.5 A, 30 V DC)
25 D02, COM  Relay output DO2

Common contact (0.5 A, 30 V DC)

Digital output (DO) - Fail-safe
(formed from two standard outputs using the appropriate parameter

setting)

18, 23 F-DO0, NC  Relay output F-DO0 NC contact
(0.5 A, 30V DOC),

2-channel (redundant)

Relay output F-DO0 NO contact
(0.5 A, 30V DC),
2-channel (redundant)

F-DO0, COM Relay output F-DO0O common contact
(0.5 A, 30V DC), 2-channel (redundant)

19,24 F-DOO0, NO

20,25

Analog inputs (Al)

3 AlO+ Differential input, switchable between current,
7 AIO voltage
. Value range: 0... 10V, -10 ... +10V,
0/2...10V, 0/4 ... 20 mA
10 All+ Differential input, switchable between current,
1 Al voltage
- Value range: 0 ... 10V, -10 ... +10V,
0/2...10V, 0/4 ... 20 mA
13 GND Reference potential of Al

Analog outputs (AO)
12 AOO+ Non-isolated output

Freely programmable

Value range: 0 ... 10V; 0/4 ... 20 mA
26 AO1+ Non-isolated output

Freely programmable

Value range: 0 ... 10V; 0/4 ... 20 mA
27 GND Reference potential of AO

PTC/KTY interface

14 T1 MOTOR  Positive input for motor temperature sensor
Type: PTC, Pt1000, KTY, bimetal
15 T2 MOTOR  Negative input for motor temperature sensor

Power supply

Switchable digital inputs or outputs ° st e ggv\v/eééu;:%i O;é%ur% A
(digital inputs DI24 to DI27 can also be used as a pulse input with a ’ :
maximum frequency of 32 kHz) 28 GND Reference potential of the power supply/
51 DI24/D0O24  Freely programmable (not isolated), Il S G il e Tle
DI: 5.5 mA/24 V, DO: 100 mA/24 V 1 +10V OUT  Power supply output
53 DI25/DO25  Freely programmable (not isolated), O 010 0, (e ik
DI: 5.5 mA/24 V, DO: 100 mA/24 V 2 GND Reference potential of the power supply/
53 DI26/DO26  Freely programmable (not isolated), Ihit2ine) @ SSHEles Eaunc
DI: 5.5 mA/24 V, DO: 100 mA/24 V 31 +24 V IN Power supply input
54 DI27/DO27  Freely programmable (not isolated), VA B3 VD, eyt 1500 i
DI: 5.5 mA/24 V, DO: 100 mA/24 V 32 GND IN Reference potential of the power supply input
50 GND Reference potential
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Design (continued)

Terminal Signal Features Terminal Signal

No. No.

33 ENC+ HTL encoder power supply 1 Transmit data +

79 GND Reference potential 2 Transmit data -

70 AP/S2 HTL track A+ / resolver signal A (sin+) 3 Receive data +

71 AN/S4 HTL track A- / inverted resolver signal A (sin-) 4 -

72 BP/S1 HTL track B+ / resolver signal S1 5 -

73 BN/S3 HTL track B- / inverted resolver signal B (cos-) 6 Receive data -

74 ZP HTL zero signal+ 7 =

75 ZN HTL zero signal- 8 -

76 R1 Resolver excitation+ A +24 V power supply
77 R2 Resolver excitation- B M, reference for power supply

HTL, TTL, SSI, temperature via SUB-D interface

Terminal Signal HTL TTL SSI (RS422 standard) PTC, Pt1000, KTY84,
No. bimetal
1 Motor temperature sensing + - - - Temp +
2 SSl clock - - Clock + -

3 Inverse SSI clock - - Clock - -

4 5 V/24 V encoder supply P encoder P encoder P encoder -

5 5V/24 V encoder supply P encoder P encoder P encoder -

6 Sense input, encoder supply - P sense - -

7 0V, reference for encoder supply M encoder M encoder M encoder -

8 Motor temperature sensing - - - - Temp-
9 0V, reference for sense input - M sense - -

10 Referencing signal R+ R+ - -

1 Inverted referencing signal R- R - - -

12 Inverted incremental signal B B- B- - -

13 Incremental signal B B+ B+ - -

14 Inverted incremental signal A/ SSl data  A- A- Data - -

15 Incremental signal A / SSI data A+ A+ Data + -
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Function

Function module basic positioner EPos

The basic positioner EPos is available as a standard technology
function for the following SINAMICS Control Units and can be
called as a function module that can be activated additionally.

¢ SINAMICS S120 CU310-2 and CU320-2 Control Units

e SINAMICS S110 CU305 Control Units

e SINAMICS G120 CU250S-2 Control Units

¢ SINAMICS G120D CU250D-2 Control Units

The basic positioner can be used to resolve basic motion control

tasks without additional external technological outlay from the
drive itself.

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

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

Many applications can be carried out without external position
controllers.

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

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

User-friendly configuring and commissioning, including control
panel (operation using PC) and diagnostics, are possible with
the STARTER and SINAMICS Startdrive commissioning tools.

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

Different operating modes and their functionality increase
flexibility and plant productivity, for example, by means of
‘on-the-fly" and bumpless correction of the motion control.

Preconfigured PROFIdrive positioning frames are available
which, when selected, automatically establish the internal
‘connection” to the basic positioner.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

. Function (continued)

Functionality of the EPos basic positioner

Lower-level closed-loop position control with the following

essential components

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

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

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

Mechanical system
e Backlash compensation
e Modulo offset

Limitations

e Speed/acceleration/delay/jerk limitation

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

e Stop cams (traversing range limitation using hardware limit
switch evaluation)

Referencing or adjustment
e Set reference point (for an axis at standstill)

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

¢ Flying referencing (seamless referencing possible during
‘normal" traversing with the aid of the measuring input
evaluation; generally evaluation, e.g. of a BERO. Subordinate
function for the modes "jog", "direct setpoint input/MDI" and
"traversing blocks")

¢ Absolute encoder alignment

Traversing block mode

e 64 traversing blocks for
- SINAMICS S120 CU310-2 and CU320-2 Control Units

e 16 traversing blocks for
- SINAMICS S110 CU305 Control Units
- SINAMICS G120 CU250S-2 Control Units
- SINAMICS G 120D CU250D-2 Control Units

® Positioning using traversing blocks that can be stored in the
drive unit including continuation conditions and specific jobs
for a previously homed axis

e Configuring traversing blocks using the traversing block
editor in the relevant commissioning tool of the
SINAMICS drive family

e A traversing block contains the following information:

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

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

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

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

Direct setpoint specification (MDI) mode

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

e |tis always possible to influence the motion parameters during
traversing (on-the-fly setpoint acceptance) as well as for
on-the-fly changes between the setup and positioning modes.

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

Jog mode

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

Further information can be found in the section Technology
functions.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

. Integration
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- 24V ;,9 /I (| connection kit 2
o 28 GND o~ |N|m|%|w| o : I_ IS
{ oo Dicom 5| E|EEE NS 3 ey, :_-
L 069 Lo————— (oL | O | '
[14 T1 MOTOR -
PTC/KTY/ "E) T15 >
T2 MOTOR
Pt1000 ot D )
l12 Ao0+ Control Unit
0to 20 mA b A
max. 500 Q @ 113 GND b <:: CU230P-2
T
126 AO1+
0to 20 mA P A
max. 500 Q 127 eND D DIP switch
1 Analog input
\e o 0t0 20 mA
poo b9 NO | <: 1
18 NC
i22 COM 2
22 oM | s TEMP | |[]
DO1721 NO
525 coM < PM-IF interface > Power Module
po2 24 _NO | <:
fo b —
{23 NC
131 +24VIN
from
132 GNDIN | external :>
¢7 source
|
i
i
150
Temperature sensor AI2+67 A
Pt1000/LG-Ni1000 or I5q
current 0/4 ... 20 mA GNDQ——] P
152 Communication
Temperature sensor ks (s A ::> interface
Pt1000/LG-Ni1000 GND él D i
B ovour g
Voltage output 10 V | 2!
?67 GND ;I
1 8I
| o

Connection example of a CU230P-2 series Control Unit

More information about the interfaces of the Control Unit is
available on the Internet at:
https://support.industry.siemens.com/cs/document/109477360
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

. Integration (continued)

Memory
card

p
1 +10VOouT
[2 GND
3 Ao+

247kQ & A
S

|
| DIP switch
i Analog inputs

0

i 01020 mA
,_/%5 | - (5 DI0 ON
F-DIO*){ | DI 6 4" 6 DI
— o _.?7 @
1l = e | =
,_/D_|207 ._/_(I)-L a2 <=
F-DI1 *){/DI3 g .48 DB 5 off | |01
DI4 116 DI4 k=l 010 10V
F-DI2 *) ——o0 16 ’—/—"(Pi a DIP switch for fieldbus address
or R . | DIS. | (not for PROFINET version)
F-DIO **) i
+ '9 424V OUT ON ([ (1) | @ | @ | ®c6)|32)](64)
=_24V —---H
_____ 28 GND o -~ o~ ™ < n ©
o (?_. 5| 5| 5| 5|5 |5|&
L 069/34 | b 409 DICOMI off ||O|0|O| 0| OO0
: 134 DIcom2
...... o—

Control Unit
14 T1 MOTOR CU240E-2

15 T2 MOTOR D

PTC/KTY/ "E"
Pt1000

0to 20 mA
max. 500 Q

12 AOO+

GND
AO1+

N
[}

SINAMICS
G120
Smart
Access **)

PC inverter
connection kit 2

— IS
S
——— e s
2

O e e o o
=
w
>
o

00 20 mA < PM-IF interface
max. 500 Q @ GND

N U
o

COM

poos® N | |

118 NC

22 DO1- %jg

DOt {21 pot+
i

[25 com

poai2t N0 [ |
123 NC
fo i A
131 +24VIN
From

132 GNDIN external
O—— source

TS

Communication
interface

\/

*) Only for CU240E-2 F and CU240E-2 DP-F
**) For CU240E-2, CU240E-2 DP and CU240E-2 PN.

Connection example of a CU240E-2 series Control Unit

More information about the interfaces of the Control Unit is
available on the Internet at:
https://support.industry.siemens.com/cs/document/109477361

> Power Module

G_D011_EN_00361f
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

. Integration (continued)

X100 X2100
Memory @
card S8
allg
[} i
. p gl|¢ IOP2  BOP-2
! olls ==
| 2113
] 24V input, optional = 8
131 +24 VIN  voltage supply 005 5
132 GND IN Reference potential for term. 31 _— —
Q—
- 151 DI24 < , >
7 DO24 A e _ ___
[ 2 iz <, _ UsBinterface forPCtools _ _ _ _ _ _ |
[ DO25 Switchable digital inputs or DIP switch : |
| !53 DI 26 digital outputs not isolated Analog inputs | :
T DO 26 0/4 to 20 mA | |
| ON Iy
|~ 154 DI 27 oy
| DO27 ol I
150 GND s P
Reference potential I
12 AOO i [ b
A Analog outputs (OV ... 10V, 110/0to 10V I
r@M OmA...20 mA) DIP swith for fieldbus address Do
127 GND Reference potential iotio oo 1 : PC inverter
> 4.7 kQ 1i’ 10 V output, referred ON || (M| @@ ]| ®) ]|(16)(32)|(64) : | connection kit 2
1 _+10VOUT 5 GND, max. 10 mA | '_|\\
Reference potential g = g g % E g I, ¢ o :_.
& Al 0+ Analog input (-10V ... 10V, ofFf ||OIDO0Oolc
+10V 4 Al O- 0/4 mA ... 20 mA)
10 A1+ Analog i =
ginput (-10V ... 10V,
e i Control Unit

oV 113 GND Reference potential C U25OS '2

Q
=]
v |14 T1 MOTOR. Temperature sensor - 3
Q 15 T2 MOTOR (PTC, Pt1000, KTY84, bimetal) PM-IF-interface =
- i— g
15 DIO HTL voltage supply _ ENC+ 33 o
— % e ¥ 7K , 7 o
’_/_oﬁ K Reference potential __GND 791; |
’;34 g: ; HTL track A+ __ AP 70] \
j 18 DI3+ 7K Resolver signal A (sin+) ___82 _ /1 |.__
—¢ Digital input:
165 DI 3- 7K isg;fe('j""” S HTLtrackA- AN 714, | |
116 DI 4 Inverse resolver signal A (sin-) __ _S4 _ /| |._J
EA i
17 DI 5+ |1t 7K HTL track B+ ___BP_72 '—® HTL encoder
466 DI5- ” Resolver signal S1 ___S1 _ /| |__i
|~ A67 DI6 2K HTL trackB- __ BN 73l | |
169 DI COM 1 ¥~ — .——@R |
I Inverse resolver signal B (cos-) _ _ _83 _ "} |._] el
$9 +24 V OUT \voltage supply output HTL zero signal + ZP 74
¢28 GND Reference potential HTL zero signal - ZN 75 H
é:? g: ?(SM:S 17K Resolver excitation + R1 76l
4
42 DI17 7 %K Digital inputs Resolver excitation - R2 77: o
43 DI18 Fy 7K isolated, i
7K current sourcing or 1
,_/_6%@ ” current sinking .
®_('?21 DO 1NO Dicital
T ! igital output
Yfz Bg (1) EgM ( max. 0.5 A 30V Communication
! interface
®_Z19 DO 0 NO Digital output
’.\20 DO 0 COM max. 0.5A 30V
623 DO 2NC
124 DO 2 NO Digital output
®_C,L25 SoEIcom max. 0.5A 30 V

G_DO011_EN_00393c

Connection example of a CU250S-2 series Control Unit

More information about the interfaces of the Control Unit is
available on the Internet at:
https://support.industry.siemens.com/cs/document/99730303
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Integration (continued)

DIP switch
bus termination
ON
1 RX+
OFF 2 RX-
§% 3 TX+
o
52 |4°
o
10V Eg 5+
_ |2 Rs485P Zc (6 Tx
852 |3 RsassN L8
< U’)é Ou') 7 *
225 |4 Shield i S pa—
ag (4 Shie 2?2 g+
5+ - ¢
—
———=<
* = not connected G_DO11_EN_00358a * = not connected G_DO011_EN_00385
Communication interface USS, Modbus RTU, BACnet MS/TP, FLN P1 Communication interface PROFINET, EtherNet/IP
(BACnet MS/TP and FLN P1 for CU230P-2 HVAC only)
DIP switch
bus termination
ON
1 Shield/PE 1*
U SEEHAS L
2o OFF| 2 CAN_L
—_— < ———
3 3 DPB © . |3 CAN_GND
S &2
58| 4RTS 238 (4
o - C ———
=8| s0v £ & |5 (CAN_SHLD) (optional shield)
o
22|65V ‘é&q 6 (GND) (optional CAN ground)
w2 d ———4
on | 7+ Z5 |7 CAN_H
A 5@
8 DPA 8 *
9 * 9+
e ————
* = not connected G_DO11_EN_00359a * = not connected G_D011_EN_00360a
PROFIBUS DP communication interface CANopen communication interface (only for CU250S-2)
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0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

© Siemens AG 2018

. Selection and ordering data

Description Fieldbus Profile

Inputs

Outputs technology

CU230P-2 series — the specialist for pumps, fans, compressors, water, buildings
Technology functions (selection): Free function blocks (FFB), 4 x PID controller, cascade connection, hibernation mode, essential service mode,

multi-zone control

Integrated safety

Fail-safe
digital inputs
digital outputs

Control Unit

Article No.

CU230P-2 HVAC  » USS -

* Modbus RTU

* BACnet MS/TP

® FLN P1
CU230P-2 DP * PROFIBUS DP e PROFIdrive
CU230P-2 PN * PROFINET * PROFIdrive

* PROFlenergy

e EtherNet/IP -
- ODVA AC drive
- SINAMICS profile

CU240E-2 series — for standard applications in general machinery construction, such as conveyor belts, mixers and extruders — without encoder

6 DI -
4 Al

3DO
2 AO

Technology functions (selection): Free function blocks (FFB), 1 x PID controller, motor holding brake

CU240E-2 * USS -
* Modbus RTU
CU240E-2 DP * PROFIBUS DP * PROFIdrive
¢ PROFIsafe
CU240E-2 PN * PROFINET e PROFIdrive
* PROFlIsafe
* PROFlenergy
® EtherNet/IP -
- ODVA AC drive
- SINAMICS profile
CU240E-2 F * USS -
* Modbus RTU
CU240E-2 DP-F * PROFIBUS DP * PROFIdrive
¢ PROFIsafe
CU240E-2 PN-F * PROFINET e PROFIdrive
* PROFlsafe

* PROFlenergy

® EtherNet/IP -
- ODVA AC drive
- SINAMICS profile

CU250S-2 series — for complex applications such as extruders and centrifuges — with and without encoder (basic positioner (EPos) optional)

1F-DI
(opt. for each 2 DI)

6SL3243-0BB30-1HA3

6SL3243-0BB30-1PA3

6SL3243-0BB30-1FA0

6SL3244-0BB12-1BA1

6SL3244-0BB12-1PA1

6SL3244-0BB12-1FA0

6 DI STO
2 Al
3DO
2 AO
STO, SS1, SLS,
SDI
STO, SS1, SLS,
ssM 1), sp

Technology functions (selection): Free function blocks (FFB), 1 x PID controller, motor holding brake

CU250S-2 * USS -
* Modbus RTU
CU250S-2 DP * PROFIBUS DP * PROFIdrive
¢ PROFIsafe
CU250S-2 PN * PROFINET ¢ PROFIdrive
* PROFIsafe

* PROFlenergy

® EtherNet/IP -
- ODVA AC drive
- SINAMICS profile

CU250S-2 CAN e CANopen -

1) SSM is possible only with PROFIsafe.

11Dl

2 Al

3DO

2 A0

4 DI/DO

(DI can be used as
high-speed inputs)

STO, SBC, SS1

3 F-DI
(opt. for each 2 DI)

3 F-DI
(opt. for each 2 DI)

1F-DO

6SL3244-0BB13-1BA1

6SL3244-0BB13-1PA1

6SL3244-0BB13-1FA0

6SL3246-0BA22-1BA0

(opt. for each 2 DO) 6SL3246-0BA22-1PAO

6SL3246-0BA22-1FA0

6SL3246-0BA22-1CA0
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Selection and ordering data (continued)
Optional memory card with firmware V4.7 SP10 for CU230P-2, CU240E-2 and CU250S-2 Control Units

Description Suitable for Article No.
SINAMICS SD card CU230P-2 75774 6SL3054-7TF00-2BA0
512 MB + firmware V4.7 SP10 (Multicard V4.7 SP10) CU240E-2

CU2508-2

Optional memory cards with licenses for CU250S-2 Control Units only

Description SINAMICS SD card SINAMICS SD card Licenses (without SD card)
512 MB + licenses 512 MB + firmware V4.7 SP10 for upgrading license
(Multicard V4.7 SP10) + of an existing SD card
licenses
Article No. Article No. Atrticle No.
License Extended Functions 6SL3054-4AG00-2AA0-Z 6SL3054-7TF00-2BA0-Z 6SL3074-7AA04-0AA0
Basic positioner (EPos) EO1 EO1
License Extended Functions 6SL3054-4AG00-2AA0-Z 6SL3054-7TF00-2BA0-Z 6SL3074-0AA10-0AA0
Safety (SLS, SSM, SDI) FO1 Fo1
Licenses Extended Functions 6SL3054-4AG00-2AA0-Z 6SL3054-7TF00-2BA0-Z -
Basic positioner (EPos) + Safety (SLS, SSM, SDI) EO01+FO01 E01+F01

More information on firmware V4.7 SP10:
https://support.industry.siemens.com/cs/document/109755811

For an overview and more information on all available
firmware versions, see
https://support.industry.siemens.com/cs/document/67364620
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Technical specifications

Control Unit

CU230P-2 series

6SL.3243-0BB30-1 . A3
6S1.3243-0BB30-1FA0

CU240E-2 series

6SL3244-0BB1 . -1 . A1
6S1.3244-0BB1 . -1FAO

CU250S-2 series
6SL3246-0BA22-1 . AD

Electrical specifications
Operating voltage

24V DC via the Power Module or by connecting to an external 20.4 ... 28.8 V DC power supply

Current consumption, max.

05A

05A

15A

Protective insulation

PELV according to EN 50178

Protective separation from the line supply using double/reinforced insulation

Power loss, max.

5w

5W

12w

Digital inputs — Standard

6 isolated inputs

6 isolated inputs

11 isolated inputs

+4 switchable DI/DO,
non-isolated (DI can be used as
high-speed inputs)

Optically isolated, free reference potential (own potential group), input current 5.5 mA
NPN/PNP logic can be selected using the wiring

Switching level: 0 —» 1: 11V
Switching level: 1 - 0: 5V

Digital inputs — Fail-safe

1 (use of 2 x DI standard)

Max. 3 (use of 6 x DI standard) for
CU240E-2 F, CU240E-2 PN-F and
CU240E-2 DP-F

1 (use of 2 x DI standard)
Max. 3 (use of 6 x DI standard)

Digital outputs

2 relay changeover contacts

250 VAC, 2 A (inductive load),
30V DC, 5 A (ohmic load)

The following applies to systems
complying with UL: A maximum of
3A,30VDCor2A, 250V AC may
be connected via terminals 18 / 20
(DOO NC) and 23/ 25 (DO2 NC)

1 relay NO contact
30V DC, 0.5 A (ohmic load)

1 transistor
30V DC, 0.5 A (ohmic load)

2 relay changeover contacts
30V DC, 0.5 A (ohmic load)

2 relay changeover contacts
30V DC, 0.5 A (ohmic load)

1 relay NO contact
30V DC, 0.5 A (ohmic load)

Digital outputs — Fail-safe

1 (use of 2 x DO standard)

Analog inputs — standard

2 differential inputs

2 differential inputs

2 differential inputs

Switchable using DIP switch between voltage and current:
-10 ... +10V, 0/4 ... 20 mA, 12-bit resolution (with CU250S-2: 13-bit resolution)

The differential analog inputs can be configured as additional digital inputs.

Switching thresholds:
0 — 1: Rated voltage 4 V
1 — 0: Rated voltage 1.6 V

Analog inputs — switchable:
Temperature sensor/current

1 non-isolated input,

switchable using DIP switch
between current 0/4 ... 20 mA and
temperature sensor, type
Pt1000/LG-Ni1000/DIN-Ni1000,
12-bit resolution

Analog inputs — temperature sensor

1 non-isolated input,
temperature sensor, type
Pt1000/LG-Ni1000/DIN-Ni1000,
12-bit resolution

Analog outputs

2 non-isolated outputs

2 non-isolated outputs

2 non-isolated outputs

Switchable between voltage and current using parameter setting:
0..10V, 0/4 ... 20 mA

Voltage mode: 10 V, min. burden 10 kQ
Current mode: 20 mA, max. burden 500 Q

The analog outputs have short-circuit protection

PTC/KTY interface

1 motor temperature sensor input,
connectable sensors PTC, Pt1000,
KTY and bimetal,

accuracy £5 °C

1 motor temperature sensor input,
connectable sensors PTC, Pt1000,
KTY and bimetal,

accuracy £5 °C

2 motor temperature sensor inputs,
connectable sensors PTC, Pt1000,
KTY and bimetal,

accuracy £5 °C

e 1 input via terminal 14/15

e 1 input via SUB-D encoder

interface X2100
Removable terminal connector for - v v
I/0 interface
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Technical specifications (continued)

CU230P-2 series CU240E-2 series

6SL.3243-0BB30-1 . A3
6SL.3243-0BB30-1FA0

Control Unit

6S1.3244-0BB1 . -1 . A1
6SL.3244-0BB1 . -1FAO

CU250S-2 series

6SL.3246-0BA22-1 . AD

Integrated bus interface

USS, Modbus RTU

RS485 connected at a terminal, isolated,
bus terminating resistor can be switched in,
slave address can be set using DIP switches

USS: max. 187.5 kBaud
Modbus RTU:19.2 kBaud

CU230P-2 HVAC CU240E-2
6SL.3243-0BB30-1HA3 6S1.3244-0BB12-1BA1

CU240E-2 F
6S1.3244-0BB13-1BA1

CU250S-2
6S1.3246-0BA22-1BAO

BACnet MS/TP, FLN P1

RS485 connected to a terminal, isolated,
bus terminating resistor can be switched in

Max. 187.5 kBaud

CU230P-2 HVAC —
65S1.3243-0BB30-1HA3

PROFIBUS DP
- PROFIdrive profile

9-pin SUB-D socket, isolated, PROFIdrive
profile V4.1, slave address can be set using

CU230P-2 DP
6S1.3243-0BB30-1PA3

CU240E-2 DP
6SL.3244-0BB12-1PA1
incl. PROFIsafe

CU240E-2 DP-F

CU250S-2 DP
6SL.3246-0BA22-1PAO
incl. PROFlsafe

DIP switches 6S1.3244-0BB13-1PA1
Max. 12 Mbit/s incl. PROFlIsafe
PROFINET CU230P-2 PN CU240E-2 PN CU250S-2 PN

6S1.3243-0BB30-1FA0 6S1.3244-0BB12-1FA0

incl. PROFIsafe

CU240E-2 PN-F
6S1.3244-0BB13-1FAQ
incl. PROFlIsafe

- PROFIdrive profile
- PROFlenergy profile

2 x RJ45, PROFIdrive profile V4.1,
device name can be stored on the device

Max. 100 Mbit/s (full duplex)

6SL.3246-0BA22-1FAO
incl. PROFlsafe

EtherNet/IP
- ODVA AC drive
- SINAMICS profile

CU230P-2 PN
6S1.3243-0BB30-1FA0

CU240E-2 PN
6S1.3244-0BB12-1FA0
CU240E-2 PN-F
6S1.3244-0BB13-1FA0

CU250S-2 PN
6S1.3246-0BA22-1FA0

CANopen

CU250S-2 CAN

9-pin SUB-D connector, isolated, slave 6SL.3246-0BA22-1CAO

address can be set using DIP switches,
bus terminating resistor can be switched in

Max. 1 Mbit/s
Tool interfaces

SINAMICS SD card

Operator panels * |OP-2

supported connection options between Control Unit and I0P-2:
Can be directly plugged on, door mounting or handheld

* BOP-2
Supported connection options between Control Unit and BOP-2:
can be directly plugged on or door-mounted

* SINAMICS G120 Smart Access
Supported connection options between CU230P-2 and CU240E-2 Control Units and
SINAMICS G120 Smart Access:
Can be directly plugged on for wireless commissioning, operation and diagnostics via mobile device

Memory card

PC interface

Open-loop/closed-loop control techniques

USB (connection via PC inverter connection kit 2)

V/f linear/square/parameterizable
V/f with flux current control (FCC)
V/f ECO; linear/square-law

S X X

Vector control, sensorless

<

Vector control, with sensor - -

<

Torque control, sensorless - v

Torque control, with sensor - = v
Software functions

Application macro v

Setpoint input, can be parameterized 4

Fixed frequencies
JOG
Digital motorized potentiometer (VIOP)

16, parameterizable

Ramp smoothing

SN

Extended ramp-function generator
(with ramp smoothing OFF3)
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Control Units

. Technical specifications (continued)

Control Unit CU230P-2 series CU240E-2 series CU250S-2 series
6SL.3243-0BB30-1 . A3 6SL3244-0BB1 . -1 . A1 6SL3246-0BA22-1 . AD
6SL.3243-0BB30-1FA0 6SL.3244-0BB1 . -1FAO

Slip compensation v

Signal interconnection with 4

BICO technology

Trace v

Energy saving display v

Switchable drive data sets (DDS) v (4)

Switchable command data sets (CDS) v (4)

Free function blocks (FFB) for logical and v
arithmetic operations

Technology controller (internal PID) 4

3 additional, free PID controllers v - -
2-zone controller v - -
Flying restart 4

Automatic restart after line supply failure v

or operating fault (AR)

Hibernation mode with internal/ v - -
external PID controller

Belt monitoring with and without sensor v - v
(load torque monitoring)

Dry-running/overload protection v - -
monitoring (load torque monitoring)

Thermal motor protection v (PPt, sensor: PTC/Pt1000/KTY/bimetal)

Thermal inverter protection v

Motor identification v

Motor holding brake - v v
Auto-ramping (Vgc max controller) v

Kinetic buffering (Vyc_min controller) v

Braking functions for PM240-2

® DC braking v

e Compound braking v

e Dynamic braking with integrated braking v
chopper and external braking resistor

Braking functions for PM250 v
Regenerative feedback

Mechanical specifications and ambient conditions

Degree of protection 1P20
Signal cable cross-section
o Min. 0.15 mm? (AWG28) 0.2 mm? (AWG24) 0.2 mm? (AWG24)
* Max. 1.5 mm? (AWG16) 1.5 mm? (AWG16) 1.5 mm? (AWG16)
Operating temperature -10 ... +60 °C (14 ... 140 °F) -10 ... +55 °C (14 ... 131 °F) -10 ... +50 °C (14 ... 122 °F)
Derating of 3 K/1000 m applies to Control For CU230P-2 PN: For CU240E-2 PN and With I0P-2/BOP-2:
Units as of an installation altitude of 1000 m -10 ... +55 °C (14 ... 131 °F) CU240E-2 PN-F: 0...+50°C (32 ... 122 °F)
(3281 ft) above sea level. With IOP-2/BOP-2: -10 ... 453 °C (14 ... 127.4 °F)

0...50°C (32 ... 122 °F) With 10P-2/BOP-2:

0..50°C (32 ... 122 °F)

Storage temperature -40 ... +70 °C (-40 ... +158 °F)
Relative humidity <95 % RH, condensation not permissible
Dimensions
* Width 73 mm (2.87 in) 73 mm (2.87 in) 73 mm (2.87 in)
® Height 199 mm (7.83 in) 199 mm (7.83 in) 199 mm (7.83in)
® Depth 65.5 mm (2.58 in) 46 mm (1.81 in) 67 mm (2.64 in)
Weight, approx. 0.61 kg (1.34 Ib) 0.49 kg (1.08 Ib) 0.67 kg (1.48 Ib)
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Overview

PM240-2 Power Modules — 0.55 kW to 250 kW (0.75 hp to 400 hp), IP20 degree of protection

PM240-2 Power Modules, frame sizes FSA to FSG (with Control Unit and Operator Panel)

The PM240-2 Power Modules are based on a new hardware
platform. This permits an increase in power density as well as
the application of innovative cooling concepts (push-through
technology) with especially high requirements in terms of control
cabinet cooling.

Furthermore, the PM240-2 Power Module is also suitable for use
in safety-oriented applications. In conjunction with a fail-safe
Control Unit, the drive can be transformed into a Safety
Integrated Drive (see section Control Units).

The PM240-2 Power Modules in frame sizes FSA to FSF are
available both with and without an integrated line filter class A of
compact design for 200 V, 400 V and 690 V line voltages (except
PM240-2 frame sizes FSD to FSF: 200 V). The PM240-2 Power
Modules in frame size FSG are available with an integrated line
filter Category C3 of compact design for 400 V and 690 V line
voltages, also with integrated line filter Category C2 for a line
voltage of 400 V. In addition, a DC link reactor is integrated in the
PM240-2 Power Modules, frame sizes FSD to FSG, and therefore
no line reactor is required.

The PM240-2 Power Modules with integrated line filter class A
are suitable for connection to TN supply systems. Power
Modules without integrated line filter can be connected to
grounded TN/TT systems and non-grounded IT systems.

The PM240-2 Power Module has an integrated braking chopper.
In generating mode, the excess energy of the DC link can be
dissipated by means of an optional braking resistor.

The permissible cable lengths between inverter and motor are
limited (for max. permissible cable lengths, see Integration).
Longer cables can be used if output reactors are connected
(see section Load-side power components).

Push-through variant

Example: PM240-2 Power Modules, degree of protection IP20,
push-through variant, frame sizes FSD to FSF (with Control Unit and
Operator Panel)

The push-through variants in the frame sizes FSA to FSF allow
the cooling fins of the Power Modules to be pushed through the
rear panel of the control cabinet. Push-through variants should
be used in applications where the amount of power loss
generated inside the control cabinet itself must be minimized.

Shield plates and shield connection kits are available for use

in the wiring installation of Control Units and Power Modules to
ensure that it complies with EMC guidelines.

For more information, see Shield connection kits for Control Units
and Power Modules in section Supplementary system
components.

Update 06/2018

Siemens D 31.1 - 2018 9/35


https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=P_D011_XX_01014&showdetail=true&view=Search
https://www.automation.siemens.com/bilddb/index.aspx?gridview=view2&objkey=P_D011_XX_01049&showdetail=true&view=Search

© Siemens AG 2018

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Overview (continued)

PM250 Power Modules — 7.5 kW to 90 kW (10 hp to 125 hp), IP20 degree of protection

PM250 Power Modules, frame sizes FSC to FSF

PM250 Power Modules are suitable for a large number of
applications in general mechanical engineering. Any braking
energy is directly fed back into the line supply (four-quadrant
applications — a braking chopper is not required).

The PM250 Power Module features an absolutely unique
technology — Efficient Infeed Technology. This feature provides
the ability to feed energy back into the supply system in the
generator mode (electronic braking) so that the energy is not
converted into heat in a braking resistor. This saves space in the
control cabinet. The time-consuming process of dimensioning
the braking resistor and the expense of the extra wiring are
eliminated. Furthermore, heat losses in the control cabinet are
reduced.

Further, the innovative circuit design reduces the line harmonics.
There is no need to use an optional line reactor at the supply
infeed. This saves space and costs for engineering and
procurement.

The permissible cable lengths between inverter and motor are
limited (for max. permissible cable lengths, see Integration).
Longer cables can be used if output reactors are connected
(see section Load-side power components).

Frame sizes FSD to FSF of the PM250 Power Modules are avail-
able both with as well as without integrated line filter class A.

For frame size FSC of the PM250 Power Module with an inte-
grated line filter class A, an additional base filter of class B is
available for achieving class B (see section Line-side
components).

The PM250 Power Module is also designed for safety-oriented

applications. In conjunction with a fail-safe Control Unit, the drive
can be transformed into a Safety Integrated Drive (see section

Control Units).

The PM250 Power Modules with integrated line filter class A are
suitable for connection to TN supply systems. Power Modules
without integrated line filter can be connected to grounded
TN/TT systems and non-grounded IT systems.

Note:

Shield plates and shield connection kits are available for use in
the wiring installation of Control Units and Power Modules to
ensure that it complies with EMC guidelines.

For more information, see Shield connection kits for Control Units
and Power Modules in section Supplementary system
components.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Integration

All Power Modules have the following connections and
interfaces:

e PM-IF interface to connect the Power Module to the Control
Unit. The Power Module also supplies power to the Control
Unit using an integrated power supply

* Motor connection using screw-type terminals or screw studs
e 2 PE/protective conductor connections
e Shield connection plate

Power Module iLine filter: Power Module iLine fiter’
PM240-2 ‘-p--p--r- PM250 S
3~ 3~
=4 IbcP =
——N Brak- N
— = | IR2L ing. —1
Control |/ 5= —\| T DCN resistor Control |/ 5= i
Unit PM-IF interface - LI Unit [ PM-IF interface -
' —) i — :
2 o

Connection example for PM240-2 Power Modules, Connection example for PM250 Power Modules with or without
frame sizes FSA to FSC, with or without integrated line filter integrated line filter

Power Module ! fiter] (2
PM240-2 roopmopt |
DIP switch STO 3~ =
STO(A) I1 ON | e

STO(B) DCP

0 OFF [ TeN
= =

C&’:}‘?‘ K PMLIF interface > L N . Brak-
R25 :'r;gsistor

Connection example for PM240-2 Power Modules,
frame sizes FSD to FSG, with or without integrated line filter
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Integration (continued)

Power and DC link components that are optionally available depending on the Power Module used

The following line-side components, DC link components and load-side power components are optionally available in the
appropriate frames sizes for the Power Modules:

Frame size
FSA FSB FSC FSD FSE FSF FSG

PM240-2 Power Module with integrated braking chopper

Available frame sizes

® 200 V versions v v v v v v _
® 400 V versions v v v v v v v
® 690 V versions - - _ v?2 v2 v v
Line-side components

Line filter class A F F F Fl F E _
Line filter class B ud ud ud _ _ _ B

(only for 400 V versions)

Line filters Category C2 or C3 - - = - - _ 1
(for 400 V versions frame size FSG)

Line filters Category C3 - - = - = = 14
(for 690 V versions frame size FSG)

Line reactor (only for 3 AC versions ®) 88 s® s® 1 1 1 1
DC link components

Braking resistor S S S S S S S
Load-side power components

Output reactor S S S s? s? S S
dv/dt filter plus VPL S S S S S S )

(for 400 V and 690 V versions only %)

PM250 Power Module with line-commutated energy recovery

Available frame sizes - - v v v v _

Line-side components
Line filter class A = = 1 F F F -

Line filter class B - - 1] = - — _

Line reactor /) - - -

DC link components

Braking resistor & = = _9 _8) ) ) _
Load-side power components

Output reactor - - U S S S =
Sine-wave filter - - V] S S S -

U = Base component

S = Lateral mounting

= Integrated

F = Power Modules available with and without integrated filter class A
— = Not possible

2

") The 200 V versions of the PM240-2 Power Modules, frame sizes FSD to For frame sizes FSA to FSC, for lines with uy < 1 %, it is recommended that
FSF, are only available without integrated line filter. you use a line reactor or the next more powerful Power Module. Further

2) There are no optional output reactors available for 690 V versions of mgg?/astbo;pginimbsufsotlrjyng‘g;]é:z lcnotrer']'fc(a’st/ggcumem/109482011

PM240-2 Power Modules, frame sizes FSD and FSE. : . . ; . . .
3) Lateral mounting is the only possible option for push-through variants. é"\uggée;g\}gr'iﬂg%turlgq“'red and must not be used in conjunction with a

4 The 690 V versions of the PM240-2 Power Modules frame size FSG are 8
only available with an integrated Category C3 filter. To operate the inverter

also within TN systems with grounded outer conductor, you must remove

the grounding screw. The 690 V versions of the PM240-2 Power Modules require motors with a
5 with the appropriate wiring, the line reactors for 200 V 3 AC can be used suitable isolating system for 690 V inverter operation (IVIC-C premium).

for the 200 V versions for 200 V 1 AC. Further information can be found on The VSD10 line with corresponding SIMOTICS GP 1LE109 General

the Internet at: Purpose motors or SIMOTICS SD 1LE159 Severe Duty motors is ideally

https://support.industry.siemens.com/cs/document/109486005 ﬁ/l“'ted. f?r |nv?_rter opera‘n%r? at 6809/" Do

https://support.industry.siemens.com/cs/document/109482011 ore information Is available In Latalog :
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Integration (continued)

General design information

e |f at all possible, the line filter should be mounted directly

Base components Mounting below the inverter ! .
surface or ¢ With lateral mounting, the line-side components have to be
.9 cabinet wall mounted on the left side of the inverter, and the load-side
Filter components on the right side.

e Braking resistors have to be mounted directly on the control
cabinet wall due to heating issues.

a
8
%
3
g
z
]
=3
a
[V}

Inverter comprising a Power Module (PM), a Control Unit (CU),
and base components (side view)

Recommended installation combinations of the inverter and optional power and DC link components

Power Module Base Lateral mounting
Frame size Left of the inverter Right of the inverter
(for line-side components) (for Toad-side power components
and DC link components)
FSA and FSB Line filter Line reactor Output reactor or
dv/dt filter plus VPL and/or
braking resistor
FSC Line filter 1) Line reactor Output reactor or

dv/dt filter plus VPL and/or
braking resistor

FSD and FSE - Line filter Qutput reactor or
sine-wave filter or
dv/dt filter plus VPL and/or
braking resistor

FSF and FSG - Line filter Output reactor or
sine-wave filter or
dv/dt filter plus VPL and/or
braking resistor

) With the PM250 Power Module, frame size FSC, the output reactor and
sine-wave filter can be installed as base components. The output reactor

or sine-wave filter should be mounted under the line filter.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Integration (continued)

Maximum permissible cable lengths from the motor to the inverter when using output reactors, dv/dt filters plus VPL or
filters depending on the voltage range and the Power Module being used

Maximum permissible motor cable lengths (shielded/unshielded) in m (ft)
Frame size FSA FSB FSC FSD FSE FSF FSG
Without optional power components
® 200 V versions without integrated line filter 50100 (164/328)

50/100 (164/328)

50/100 (164/328)
50/100 (164/328)

50/100 (164/328) ~ 200/300 (656/984)  200/300 (656/984)  300/450 (984/1476) -

® 200 V versions with integrated line filter 50/100(164/328) - - - -

® 400 V versions without integrated line filter 150/150 (492/492) 150/150 (492/492)  150/150(492/492)  200/300 (656/984) ~ 200/300 (656/984)  300/450 (984/1476)  300/450 (984/1476)
® 400 V versions with integrated line filter 501100 (164/328)  100/100(328/328) ) 150/150 (492/492) ") 200/300 (656/984) ~ 200/300 (656/984)  300/450 (984/1476)  300/450 (984/1476)
® 690 V versions - - - 200/300 (656/984)  200/300 (656/984)  300/450 (984/1476)  300/450 (984/1476)
With optional output reactor
e At200 ... 240V 1 AC/3 AC 150/225 (492/738)  150/225 (492/738)  160/225(492/738)  200/300(656/984) % 200/300 (656/984) 2 300/450 (984/1476) ) -
® At380 ... 415 V3 AC 150/225 (492/738)  150/225 (492/738)  150/225 (492738)  200/300(656/984)2) 200/300(656/984) 2 300/450 (984/1476) 2 3007450 (984/1476) 2
® At 440 ... 480V 3 AC 1001150 (328/492) 100/150(328/492)  100/150 (328/492)  200/300(656/984)2) 200/300 (656/984) 2 300/450 (984/1476) 2 300/450 (984/1476) 2
® At 500 ... 690 V3 AC - - - 200/300 (656/984) 2 200/300 (656/984) 2 300/450 (984/1476) 2 300/450 (984/1476) %
With optional dv/dt filter plus VPL
* At 380 ...480V 3 AC 350/525 350/525 350/525 30 KW: 350/525 4501650 450/650 -
(11481723) (1148/1723) (1148/1723) (148/1723) (14761339 (1476/2133) )
37 KW: 450/650
(1476/2133) 9
® At500 ... 690 V3 AC - - - 350525 (1148/1723) 350/525 (1148/1723) 4501650 (1476/2133) ¥ 450/650 (1476/2133)°)
With integrated line filter
According to EN 55011 to comply with radio inter-
ference emissions according to EN 61800-3 EMC
Category C2
® At 200 ... 240V 1 AC/3 AC 50/ (164/-) 50/ (164)-) 50/~ (164)-) - - - -
* At 380 ... 480V 3 AC 50/ (164/-) 100 (328-) 150/ (4921-) ¥ 150/~ (492)-) 150/~ (492)-) 150/~ (492)-) 150 /- (492/-)
(Category C2)
300 /- (9841)
(Category C3)
® At 500 ... 690 V3 AC - - - 100/- (328)-) 100/- (328)-) 150 /- (492)-) 300/~ (984/-)
(Category C3) (Category C3 5))
With optional, external line filter class B
According to EN 55011 to comply with conducted
radio interference emissions according to
EN 61800-3 EMC Category C1©),
together with unfiltered Power Module
* At 380 ...480V 3 AC 50/ (164/-) 50/~ (164)-) 50/~ (164]-) = = = =
With optional, external line filter class B
According to EN 55011 and optional output reactor
to comply with radio interference emissions
according to EN 61800-3 EMC Category C2 ©),
together with unfiltered Power Module
* At 380 ... 415 V3 AC 150/~ (492)-) 150/~ (492)-) 150/ (492)-) = = = =
® At 440 ... 480V 3 AC 100/~ (328)-) 100/~ (328)-) 100/ (328)-) = = = =

PM250 Power Module with line-commutated energy recovery

Without optional power components = - 25/100(82328)  50/100(164/328) 7 50/100(164/328) ) 501100 (164/328) " -
With optional output reactor
 At380 ... 400 V 3 AC - =

150/225 (492/738)  200/300 (656/984)  200/300 (656/984) 2001300 (656/984) -

* At401...480V 3 AC - - 100/150 (328/492)  200/300 (656/984) 200/300 (656/984)  200/300 (656/984) -
With optional sine-wave filter
* At 380 ...480 V3 AC - - 200/300 (656/984)  200/300 (656/984)  200/300 (656/984)  200/300 (656/984) -

) The values apply with low-capacitance CY cables — the max. permissible overvoltage at the motor terminals <1500 V with cable lengths up to 525 m

motor cable length is 50 m (164 ft) (shielded) and 100 m (328 ft)
(unshielded) as standard.

&

(1723 ft) shielded or 800 m (2625 ft) unshielded.
The values apply with low-capacitance CY cables — the max. permissible

2) For frame sizes FSD to FSG the maximum permissible cable lengths are motor cable length is 50 m (164 ft) (shielded) as standard.
not increased with an output reactor. By means of the output feactor, the 5 The 690 V versions of the PM240-2 Power Modules frame size FSG are
oading of the motor windings is reduced by lower rates of voltage rise only available with an integrated Category C3 filter. To operate the inverter
(av/df). By means of two output reactors connected in series, the maximum also within TN systems with grounded outer conductor, you must remove
permissible cable lengths for frame sizes FSD and FSE are increased to the grounding screw
350 m (1148 ft) (shielded) and 525 m (1728 ft) (unshielded), and for frame 0) A o )
sizes FSF and FSG to 525 m (1723 ft) (shielded) and 800 m (2625 ft) Further information is available on the Internet at
(unshielded). There are no optional output reactors available for 690 V www.siemens.com/sinamics-g120/documentation
versions of PM240-2 Power Modules, frame sizes FSD and FSE. 7) Max. motor cable length 25 m (82 ft) (shielded) for Power Modules with

8) Maximum overvoltage at the motor terminals <1350 V with cable lengths integrated line filter to maintain the limit values acc. to EN 61800-3
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Selection and ordering data

To ensure that a suitable Power Module is selected, the following
currents should be used for applications:

e Rated output current for applications with low overload (LO)
e Base-load current for applications with high overload (HO)

PM240-2 Power Modules standard variant

With reference to the rated output current, the modules
support at least 2-pole to 6-pole low-voltage motors, e.g. the
SIMOTICS 1LE1 motor series. The rated power is merely a
guide value. For a description of the overload performance,
please refer to the general technical specifications of the
Power Modules.

Rated power 1) Rated Power based Base-load_ Frame size PM240-2 Power Module PM240-2 Power Module
output on the base-load current fy standard variant standard variant
current current ® without integrated line filter with integrated line filter
lrated - class A

kW hp A kW hp A Article No. Article No.

0.55 0.75 3.2 0.37 0.5 2.3 FSA 6SL3210-1PB13-0ULO 6SL3210-1PB13-0AL0

0.75 1 4.2 0.55 0.75 3.2 FSA 6SL3210-1PB13-8ULO 6SL3210-1PB13-8AL0

1.1 1.5 6 0.75 1 4.2 FSB 6SL3210-1PB15-5UL0 6SL3210-1PB15-5AL0

1.5 2 7.4 1.1 15 6 FSB 6SL3210-1PB17-4ULO 6SL3210-1PB17-4AL0

2.2 3 10.4 15 2 7.4 FSB 6SL3210-1PB21-0ULO 6SL3210-1PB21-0ALO

3 4 13.6 2.2 3 10.4 FSC 6SL3210-1PB21-4ULO 6SL3210-1PB21-4AL0

4 5 17.5 3 4 13.6 FSC 6SL3210-1PB21-8ULO 6SL3210-1PB21-8AL0

55 7.5 22 4 5 17.5 FSC 6SL3210-1PC22-2ULO 6SL3210-1PC22-2AL0

7.5 10 28 5.5 7.5 22 FSC 6SL3210-1PC22-8ULO 6SL3210-1PC22-8AL0

11 15 42 7.5 10 35 FSD 6SL3210-1PC24-2UL0O -

15 20 54 1 15 42 FSD 6SL3210-1PC25-4ULO -

18.5 25 68 15 20 54 FSD 6SL3210-1PC26-8ULO =

22 30 80 18.5 25 68 FSE 6SL3210-1PC28-0ULO -

30 40 104 22 30 80 FSE 6SL3210-1PC31-1ULO -

37 50 130 30 40 104 FSF 6SL3210-1PC31-3ULO =

45 60 154 37 50 130 FSF 6SL3210-1PC31-6ULO -

55 75 178 45 60 154 FSF 6SL3210-1PC31-8ULO -

") Rated power based on the rated output current lated- The rated output

current fateq is based on the duty cycle for low overload (LO).

2) The rated output current lated is based on the duty cycle for low overload
(LO). These current values are valid for 200 V, 400 V or 690 V and are

specified on the rating plate of the Power Module.
3) The base-load current I is based on the duty cycle for high overload

(HO).
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Selection and ordering data (continued)

Rated power 1) Rated Power based Base-load_ Frame size PM240-2 Power Module PM240-2 Power Module
output on the base-load current fy standard variant standard variant
current current 3 without integrated line filter with integrated line filter
lrated class A

kW hp A kW hp A Article No. Article No.

380..480 V3 AC Y

0.55 0.75 1.7 0.37 0.5 13 FSA 6SL3210-1PE11-8UL1 6SL3210-1PE11-8AL1
0.75 1 2.2 0.55 0.75 1.7 FSA 6SL3210-1PE12-3UL1 6SL3210-1PE12-3AL1
1.1 15 3.1 0.75 1 2.2 FSA 6SL3210-1PE13-2UL1 6SL3210-1PE13-2AL1
1.5 2 41 1.1 15 3.1 FSA 6SL3210-1PE14-3UL1 6SL3210-1PE14-3AL1
2.2 3 5.9 1.5 2 41 FSA 6SL3210-1PE16-1UL1 6SL3210-1PE16-1AL1
3 4 7.7 2.2 3 59 FSA 6SL3210-1PE18-0UL1 6SL3210-1PE18-0AL1
4 5 10.2 3 4 7.7 FSB 6SL3210-1PE21-1ULO 6SL3210-1PE21-1ALO
5.5 7.5 13.2 4 5 10.2 FSB 6SL3210-1PE21-4UL0 6SL3210-1PE21-4AL0
7.5 10 18 5.5 7.5 13.2 FSB 6SL3210-1PE21-8ULO 6SL3210-1PE21-8AL0
11 15 26 7.5 10 18 FSC 6SL3210-1PE22-7UL0 6SL3210-1PE22-7AL0
15 20 32 1" 15 26 FSC 6SL3210-1PE23-3UL0 6SL3210-1PE23-3AL0
18.5 25 38 15 20 32 FSD 6SL3210-1PE23-8ULO 6SL3210-1PE23-8AL0
22 30 45 18.5 25 38 FSD 6SL3210-1PE24-5UL0 6SL3210-1PE24-5AL0
30 40 60 22 30 45 FSD 6SL3210-1PE26-0ULO 6SL3210-1PE26-0AL0
37 50 75 30 40 60 FSD 6SL3210-1PE27-5UL0 6SL3210-1PE27-5AL0
45 60 90 37 50 75 FSE 6SL3210-1PE28-8UL0 6SL3210-1PE28-8AL0
55 75 110 45 60 90 FSE 6SL3210-1PE31-1ULO 6SL3210-1PE31-1ALO
75 100 145 55 75 110 FSF 6SL3210-1PE31-5UL0 6SL3210-1PE31-5AL0
90 125 178 75 100 145 FSF 6SL3210-1PE31-8UL0 6SL3210-1PE31-8AL0
205 90 125 178 FSF 6SL3210-1PE32-1ULO 6SL3210-1PE32-1AL0
250 110 150 205 FSF 6SL3210-1PE32-5UL0 6SL3210-1PE32-5AL0
11 10 14 7.5 7.5 11 FSD 6SL3210-1PH21-4ULO 6SL3210-1PH21-4AL0
15 15 19 1 10 14 FSD 6SL3210-1PH22-0ULO 6SL3210-1PH22-0AL0
18.5 20 23 15 15 19 FSD 6SL3210-1PH22-3UL0 6SL3210-1PH22-3AL0
22 25 27 18.5 20 23 FSD 6SL3210-1PH22-7ULO 6SL3210-1PH22-7AL0
30 30 35 22 25 27 FSD 6SL3210-1PH23-5UL0 6SL3210-1PH23-5AL0
37 40 42 30 30 35 FSD 6SL3210-1PH24-2UL0 6SL3210-1PH24-2AL0
45 50 52 37 40 42 FSE 6SL3210-1PH25-2ULO 6SL3210-1PH25-2AL0
55 60 62 45 50 52 FSE 6SL3210-1PH26-2ULO 6SL3210-1PH26-2AL0
75 75 80 55 60 62 FSF 6SL3210-1PH28-0ULO 6SL3210-1PH28-0AL0
90 100 100 75 75 80 FSF 6SL3210-1PH31-0ULO 6SL3210-1PH31-0ALO
110 100 115 90 100 100 FSF 6SL3210-1PH31-2ULO 6SL3210-1PH31-2AL0
132 125 142 110 100 115 FSF 6SL3210-1PH31-4ULO 6SL3210-1PH31-4AL0
Rated power ) Rated Power based Base-load_ Frame size PM240-2 Power Module PM240-2 Power Module
output on the base-load current Iy 3) standard variant standard variant
current current with integrated line filter with integrated line filter
il Category C3 Category C2
kW hp A kW hp A Article No. Atrticle No.
160 250 302 132 200 250 FSG &7 6SL3210-1PE33-0CLO 17474 6SL3210-1PE33-0AL0
200 300 370 160 250 302 FSG M7 6SL3210-1PE33-7CLO [1/474 6SL3210-1PE33-7AL0
250 400 477 200 300 370 FSG M7 6SL3210-1PE34-8CLO /474 6SL3210-1PE34-8AL0
160 150 171 132 150 142 FSG® m=m 6SL3210-1PH31-7CLO =
200 200 208 160 150 171 FSG® mam 6SL3210-1PH32-1CLO =
250 250 250 200 200 208 FSG® mEm 6SL3210-1PH32-5CLO =

Footnotes see page 9/43.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Selection and ordering data (continued)

PM240-2 Power Modules push-through variant

Rated power 1) Rated Power based on the Base-load Frame size PM240-2 Power Module PM240-2 Power Module
output base-load current % current /y push-through variant push-through variant
current without integrated line filter with integrated line filter
I,ated class A

hp Article No. Article No.

200...240 V1 AC/3 AC

0.75 0.55 0.75 6SL3211-1PB13-8ULO 6SL3211-1PB13-8AL0
2.2 3 10.4 1.5 2 7.4 FSB 6SL3211-1PB21-0ULO 6SL3211-1PB21-0AL0
5 17.5 3 4 13.6 FSC 6SL3211-1PB21-8ULO 6SL3211-1PB21-8AL0

200...240 V3 AC

18.5 25 20 FSD 6SL3211-1PC26-8ULO
30 40 104 22 30 80 FSE 6SL3211-1PC31-1ULO =
75 178 45 154 FSF 6SL3211-1PC31-8ULO

380...480 V3 AC

6SL3211-1PE18-0UL1

6SL3211-1PE18-0AL1

7.5 10 18 5.5 7.5 13.2 FSB 6SL3211-1PE21-8ULO 6SL3211-1PE21-8AL0
15 20 32 1 15 26 FSC 6SL3211-1PE23-3UL0O 6SL3211-1PE23-3AL0
37 50 75 30 40 60 FSD 6SL3211-1PE27-5UL0 6SL3211-1PE27-5AL0
55 75 110 45 60 90 FSE 6SL3211-1PE31-1ULO 6SL3211-1PE31-1ALO
132 200 250 110 150 205 FSF 6SL3211-1PE32-5UL0 6SL3211-1PE32-5AL0
PM250 Power Modules
Rated power 1) Rated Power based on the Base-load Frame size PM250 Power Module PM250 Power Module
output base-load current®  current f; ¥ without integrated line filter  with integrated line filter
current - class A
lrated . B
kW hp A kW hp A Article No. Article No.
380...480 V3 AC
7.5 10 18 5.5 7.5 13.2 FSC - 6SL3225-0BE25-5AA1
11 15 25 7.5 10 19 FSC - 6SL3225-0BE27-5AA1
15 20 32 1 15 26 FSC = 6SL3225-0BE31-1AA1
18.5 25 38 15 20 32 FSD 6SL3225-0BE31-5UA0 6SL3225-0BE31-5AA0
22 30 45 18.5 25 38 FSD 6SL3225-0BE31-8UAO 6SL3225-0BE31-8AA0
30 40 60 22 30 45 FSD 6SL3225-0BE32-2UA0 6SL3225-0BE32-2AA0
37 50 75 30 40 60 FSE 6SL3225-0BE33-0UAO 6SL3225-0BE33-0AA0
45 60 90 37 50 75 FSE 6SL3225-0BE33-7UA0 6SL3225-0BE33-7AA0
55 75 110 45 60 90 FSF 6SL3225-0BE34-5UA0 6SL3225-0BE34-5AA0
75 100 145 55 75 110 FSF 6SL3225-0BE35-5UA0 6SL3225-0BE35-5AA0
90 125 178 75 100 145 FSF 6SL3225-0BE37-5UA0 6SL3225-0BE37-5AA0

4) SIPLUS components for extreme requirements are available. Additional
information is available on the Internet at
www.siemens.com/siplus-drives

5) The 690 V versions of the PM240-2 Power Modules frame size FSG are
specified on the rating plate of the Power Module. only available with an integrated Category C3 filter. To operate the inverter

3) The base-load current /, is based on the duty cycle for high overload ?rllso withirijN systems with grounded outer conductor, you must remove
(HO). e grounding screw.

") Rated power based on the rated output current lateq- The rated output
current h4teq is based on the duty cycle for low overload (LO).

2) The rated output current lateq is based on the duty cycle for low overload
(LO). These current values are valid for 200 V, 400 V or 690 V and are
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications

General technical specifications

Power Modules PM240-2 PM250

System operating voltage FSA ... FSC: 380 ...480V3AC 10 %
200...240V 1 AC/3 AC £10 %

380...480 V3 AC =10 %

FSD ... FSG:

200 ... 240 V3 AC +10 %
(in operation -20 % < 1 min)
380...480 V3 AC +10 %
(in operation -20 % < 1 min)
500 ... 690 V3 AC +10 %
(in operation -20 % < 1 min)

Line supply_ requiremepts 200 V: >25 >100
Short-circuit power ratio Rsc With RSC >50 it is advisable for FSA to FSC to

install a line reactor, or alternatively, to select a

Power Module with the next-higher power rating.

400 V: >25

With RSC >100 it is advisable for FSA to FSC to
install a line reactor, or alternatively, to select a
Power Module with the next-higher power rating.

690 V: No restriction

Input frequency 47 ...63Hz

Output frequency

e Control mode V/f 0...550 Hz

e Control mode Vector 0..240Hz

Pulse frequency 200 V: 4 kHz 4 kHz

400 V: <75 kW: 4 kHz; 275 kW: 2 kHz
690 V: 2 kHz

For higher pulse frequencies,
see derating data

For higher pulse frequencies,
see derating data

Power factor 1

0.7 ...0.85

FSD ... FSG:
-200V.>0.95
-400 V and 690 V: >0.9

0.9

Offset factor cos ¢

FSA ... FSC: >0.96
FSD ... FSG: 0.98 ... 0.99

0.95 capacitive

Inverter efficiency 200 V: >96 % 95..97 %
400 V: >97 %
690 V: >98 %

Output voltage, max. 95 % 87 %

as % of input voltage

Overload capability

e L ow overload (LO)

Note:

No reduction in base-load current /_for
use of overload

* High overload (HO)

Note:

No reduction in base-load current / for
use of overload

1.5 x base-load current /_

(i.e. 1560 % overload) for 3 s
plus 1.1 x base-load current /|
(i.e. 110 % overload) for 57 s
within a cycle time of 300 s

2 x base-load current Iy

(i.e. 200 % overload) for 3 s
plus 1.5 x base-load current Iy
(i.e. 150 % overload) for 57 s
within a cycle time of 300 s

1.5 x base-load current /_

(i.e. 1560 % overload) for 3 s
plus 1.1 x base-load current /.
(i.e. 110 % overload) for 57 s
within a cycle time of 300 s

2 x base-load current Iy

(i.e. 200 % overload) for 3 s
plus 1.5 x base-load current Iy
(i.e. 150 % overload) for 57 s
within a cycle time of 300 s
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Power Modules

Possible braking methods

PM240-2

DC braking
Compound braking
Dynamic braking with integrated braking chopper

PM250

Energy recovery in generator operation
(max. with rated power based on high overload
(HO))

Degree of protection

IP20 (standard or push-through)

IP20

Operating temperature

e Low overload (LO)

® High overload (HO)

Frame sizes FSA ... FSC:

-10 ... +40°C (14 ... 104 °F)
without derating

>40 ... 60 °C (>104 ... 140 °F)
see derating characteristics

Frame sizes FSD ... FSG:

-20 ... +40°C (-4 ... +104 °F)
without derating

>40 ... 60 °C (>104 ... 140 °F)
see derating characteristics

Frame sizes FSA ... FSC:

-10 ... +50 °C (14 ... 122 °F)
without derating

>50 ... 60 °C (>122 ... 140 °F)
see derating characteristics

Frame sizes FSD ... FSG:

-20 ... +50 °C (-4 ... +122 °F)
without derating

>50 ... 60 °C (>122 ... 140 °F)
see derating characteristics

0..40°C (32... 104 °F)
without derating

>40 ... 60 °C (>104 ... 140 °F)
see derating characteristics

0..50°C (32...122 °F)
without derating

>50 ... 60 °C (>122 ... 140 °F)
see derating characteristics

Relative humidity

<95 % RH, condensation not permissible

Cooling

Internal air cooling, power units with
increased air cooling by built-in fans

Internal air cooling, power units with
increased air cooling by built-in fans

Installation altitude

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

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

Protection functions

® Undervoltage

e Overvoltage

e Overload

e Ground fault

® Short-circuit

e Stall protection

* Motor blocking protection
* Motor overtemperature
 Inverter overtemperature
e Parameter locking

Short-Circuit Current Rating SCCR
according to UL
(Short Circuit Current Rating) n

200 V: 100 kA
400 V: 100 kA
690 V: 100 kA

FSC: 40 kA
FSD ... FSF: 42 kA

Compliance with standards

CE, cULus, RCM, SEMI F47, RoHS, EAC, KC
(only with internal or external line filters
Category C2)

For frame sizes FSD ... FSG also: WEEE
(Waste Electrical & Electronic Equipment)

CE, UL, cUL, RCM, SEMI F47

CE marking

According to Low Voltage Directive 2014/35/EU, EMC Directive 2014/30/EU

N Applies to industrial control panel installations to NEC article 409 or

UL 508A.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

PM240-2 Power Modules standard variant

Line voltage 200 ... 240 V 1 AC/3 AC PM240-2 Power Modules standard variant

Without integrated line filter 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PB13-0ULO 1PB13-8ULO 1PB15-5ULO 1PB17-4ULO 1PB21-0ULO

With integrated line filter class A 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PB13-0ALO 1PB13-8AL0 1PB15-5AL0 1PB17-4AL0 1PB21-0ALO

Output current
at50 Hz 230V 1 AC

* Rated current aeq A 32 4.2 6 7.4 10.4
® Base-load current /|_1) A 3.2 4.2 6 7.4 10.4
* Base-load current ;2 A 2.3 3.2 4.2 6 7.4
® Maximum current /y o« A 4.6 6 8.3 11.1 15.6
Rated power
* Based on /. kW (hp)  0.55(0.75) 0.75 (1) 1.1(1.5) 1.5(2) 2.2(3)
® Based on Iy kW (hp) 0.37 (0.50) 0.55 (0.75) 0.75 (1) 1.1(1.5) 1.5(2)
Rated pulse frequency kHz 4 4 4 4 4
Efficiency n % >96 >96 >96 >96 >96
Power loss % KW 0.04 0.04 0.05 0.07 0.12
At rated current
Cooling air requirement m3/s (ft%/s) 0.005 (0.18) 0.005 (0.18) 0.0092 (0.325) 0.0092 (0.325) 0.0092 (0.325)
Sound pressure level dB <50 <50 <62 <62 <62
Loa (1 m)
Input current 4
¢ Rated input current 1 AC/3 AC A 7.5/4.2 9.6/5.5 13.5/7.8 18.1/9.7 24/13.6
® Based on /y 1 AC/3 AC A 6.6/3 8.4/4.2 11.8/5.5 15.8/7.8 20.9/9.7
Line supply connection Terminal connector Terminal connector Terminal connector Terminal connector Terminal connector
U1/L1, Vi/L2, W1/L3
¢ Conductor cross-section mm? 15..25 15..25 15..6 15..6 15..6
Motor connection Terminal connector Terminal connector Terminal connector Terminal connector Terminal connector
U2, vz, w2
e Conductor cross-section mm? 15..25 15..25 15..6 15...6 15..6
PE connection Includedinterminal Includedinterminal Includedinterminal Includedinterminal Included interminal
connector connector connector connector connector
Motor cable length, max.
e Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 IP20 IP20 IP20
Dimensions
o Width mm (in) 73 (2.87) 73 (2.87) 100 (3.94) 100 (3.94) 100 (3.94)
® Height mm (in) 196 (7.72) 196 (7.72) 292 (11.5) 292 (11.5) 292 (11.5)
® Depth
- Without operator panel mm (in) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50)
- With operator panel, max. mm (in) 238 (9.37) 238 (9.37) 238 (9.37) 238 (9.37) 238 (9.37)
Frame size FSA FSA FSB FSB FSB
Weight, approx.
o Without integrated line filter kg (Ib) 1.4 (3.09) 1.4 (3.09) 2.8 (6.17) 2.8 (6.17) 2.8 (6.17)
o With integrated line filter kg (Ib) 1.6 (3.53) 1.6 (3.53) 3.1(6.84) 3.1(6.84) 3.1(6.84)
) The rated output current lrateq @nd the base-load current /_are based on 8) Typical values. You can find more information on the Internet at:
the duty cycle for low overload (LO). https://support.industry.siemens.com/cs/document/94059311

2) The base-load current I is based on the duty cycle for high overload 4 The input current depends on the motor load and line impedance. The

(HO). input currents apply for a load at rated power (based on /44eq) for a line

impedance corresponding to ux = 1 %. The current values are specified
on the rating plate of the Power Module.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 200 ... 240 V 1 AC/3 AC

PM240-2 Power Modules standard variant

Without integrated line filter
With integrated line filter class A

Output current
at50 Hz 230V 1 AC

6SL3210-1PB21-4ULO
6SL.3210-1PB21-4ALO

6SL3210-1PB21-8ULO
6SL.3210-1PB21-8ALO

® Rated current /eq R A 13.6 17.5

* Base-load current /") A 13.6 17.5

* Base-load current ;2 A 10.4 13.6

® Maximum current /y o« A 20.8 27.2
Rated power

e Based on /. kW (hp) 3(4) 4 (5)

® Based on Iy kW (hp) 2.2(3) 3(4)
Rated pulse frequency kHz

Efficiency n % >96 >96
Power loss % KW 0.14 0.18

At rated current

Cooling air requirement m3/s (f%/s) 0.0185 (0.65) 0.0185 (0.65)
Sound pressure level dB <65 <65
Loa (1 m)

Input current 4

e Rated input current 1 AC/3 AC A 35.9/17.7 43/22.8
® Based on /y 1 AC/3 AC A 31.3/13.6 37.5/17.7

Line supply connection
U1/L1, Vi/L2, W1/L3

Terminal connector

6..16

Terminal connector

6..16

¢ Conductor cross-section mm?
Motor connection

U2, V2, W2

e Conductor cross-section mm?

Terminal connector

6..16

Terminal connector

6..16

PE connection

Included in terminal connector

Included in terminal connector

Motor cable length, max.

e Shielded m (ft) 50 (164) 50 (164)
¢ Unshielded m (ft) 100 (328) 100 (328)
Degree of protection P20 P20
Dimensions
* Width mm (in) 140 (5.51) 140 (5.51)
* Height mm (in) 355 (13.98) 355 (13.98)
® Depth
- Without operator panel mm (in) 165 (6.50) 165 (6.50)
- With operator panel, max. mm (in) 238 (9.37) 238 (9.37)
Frame size FSC FSC
Weight, approx.
* Without integrated line filter kg (Ib) 5(11) 5(11)
e With integrated line filter kg (Ib) 5.2 (11.5) 5.2 (11.5)

) The rated output current lrateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).
2)

(HO).

3) Typical values. You can find more information on the Internet at:

https://support.industry.siemens.com/cs/document/94059311

The base-load current /4 is based on the duty cycle for high overload 4 The input current depends on the motor load and line impedance. The

input currents apply for a load at rated power (based on /44eq) for a line
impedance corresponding to ux = 1 %. The current values are specified
on the rating plate of the Power Module.

Siemens D 31.1 - 2018 9/47



https://support.industry.siemens.com/cs/document/94059311

© Siemens AG 2018

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 200 ... 240 V 3 AC

PM240-2 Power Modules standard variant

Without integrated line filter 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PC22-2ULO 1PC22-8ULO 1PC24-2ULO 1PC25-4ULO 1PC26-8ULO

With integrated line filter class A 6SL3210- 6SL3210- - - -
1PC22-2AL0 1PC22-8AL0

Output current

at50 Hz 230 V 3 AC

® Rated current fgteq R A 22 28 42 54 68

® Base-load current l|_1) A 22 28 42 54 68

* Base-load current ;2 A 17.5 22 35 42 54

® Maximum current /yax A 35 44 70 84 108

Rated power

¢ Based on /| kW (hp) 5.5(7.5) 7.5(10) 11(15) 15 (20) 18.5 (25)

® Based on Iy kW (hp) 4 (5) 5.5(7.5) 7.5 (10) 11(15) 15 (20)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency 7 % >97 >97 >97 >97 >97

Power loss 9 kW 0.2 0.26 0.45 0.61 0.82

At rated current

Cooling air requirement m3/s (ft%/s) 0.0185 (0.65) 0.0185 (0.65) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94)

Sound pressure level dB <65 <65 45...65% 45 ...65% 45 ...65%

Loa (1 m)

Input current 5

¢ Rated input current A 28.6 36.4 40 51 64

® Based on Iy A 22.8 28.6 36 43 56

Line supply connection Terminal connector Terminal connector Screw terminals Screw terminals Screw terminals

U1/L1, Vi/L2, W1/L3

* Conductor cross-section mm? 6..16 6..16 10...35 10..35 10..35

Motor connection Terminal connector Terminal connector Screw terminals Screw terminals Screw terminals

U2, v2, w2

¢ Conductor cross-section mm? 6..16 6..16 10..35 10..35 10..35

PE connection Includedinterminal Includedinterminal Screw terminals Screw terminals Screw terminals
connector connector

Motor cable length, max.

 Shielded m (ft) 50 (164) 50 (164) 200 (656) 200 (656) 200 (656)

¢ Unshielded m (ft) 100 (328) 100 (328) 300 (984) 300 (984) 300 (984)

Degree of protection P20 P20 P20 P20 P20

Dimensions

o Width mm (in) 140 (5.51) 140 (5.51) 200 (7.87) 200 (7.87) 200 (7.87)

o Height mm (in) 355 (13.98) 355 (13.98) 472 (18.58) 472 (18.58) 472 (18.58)

® Depth

- Without operator panel mm (in) 165 (6.50) 165 (6.50) 237 (9.33) 237 (9.33) 237 (9.33)

- With operator panel, max. mm (in) 238 (9.37) 238 (9.37) 268 (10.55) 268 (10.55) 268 (10.55)
Frame size FSC FSC FSD FSD FSD
Weight, approx.

* Without integrated line filter kg (Ib) 5(11) 5(11) 17 (37.5) 17 (37.5) 17 (37.5)
* With integrated line filter kg (Ib) 5.2 (11.5) 5.2 (11.5) - - -

") The rated output current lateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).
2)

(HO).

The base-load current I is based on the duty cycle for high overload

3) Typical values. You can find more information on the Internet at:
https://support.industry.siemens.com/cs/document/94059311

4)
5)

Values dependent on ambient temperature and utilization.
The input current depends on the motor load and line impedance. The

input currents apply for a load at rated power (based on /44eq) for a line
impedance corresponding to ux = 1 %. The current values are specified
on the rating plate of the Power Module.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 200 ... 240 V 3 AC

PM240-2 Power Modules standard variant

Without integrated line filter 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PC28-0ULO 1PC31-1ULO 1PC31-3ULO 1PC31-6ULO 1PC31-8ULO

With integrated line filter class A - - - - -
Output current
at 50 Hz 230 V 3 AC
* Rated current fyeq A 80 104 130 154 178
* Base-load current /") A 80 104 130 154 178
* Base-load current ;2 A 68 80 104 130 154
® Maximum current fpax A 136 160 208 260 308
Rated power
® Based on /| kW (hp) 22 (30) 30 (40) 37 (50) 45 (60) 55 (75)
® Based on Iy kW (hp) 18.5 (25) 22 (30) 30 (40) 37 (50) 45 (60)
Rated pulse frequency kHz 4 4 4 4 4
Efficiency 7 % >97 >97 >97 >97 >97
Power loss % KW 0.92 1.28 1.38 1.72 2.09
At rated current
Cooling air requirement m3/s (f3/s) 0.083 (2.93) 0.083 (2.93) 0.153 (5.4) 0.153 (5.4) 0.153 (5.4)
Sound pressure level dB 44 ..629 44 ..629 56 ... 684 56 ... 684 56 ... 684
Lo (1)
Input current 5)
¢ Rated input current A 76 98 126 149 172
e Based on Iy A 71 83 110 138 164
Line supply connection Screw terminals Screw terminals M10 screw stud M10 screw stud M10 screw stud
U1/L1, Vi/L2, W1/L3
e Conductor cross-section mm? 25..70 25..70 35..2x120 35..2x120 35..2x120
Motor connection Screw terminals Screw terminals M10 screw stud M10 screw stud M10 screw stud
U2, vz, w2
* Conductor cross-section mm? 25..70 25..70 35..2x120 35..2x120 35..2x120
PE connection Screw terminals Screw terminals M10 screw stud M10 screw stud M10 screw stud
Motor cable length, max.
e Shielded m (ft) 200 (656) 200 (656) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 300 (984) 300 (984) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IP20 IP20 IP20 IP20 IP20
Dimensions
o Width mm (in) 275 (10.83) 275 (10.83) 305 (12.01) 305 (12.01) 305 (12.01)
® Height mm (in) 551 (21.69) 551 (21.69) 708 (27.87) 708 (27.87) 708 (27.87)
® Depth

- Without operator panel mm (in) 237 (9.33) 237 (9.33) 357 (14.06) 357 (14.06) 357 (14.06)

- With operator panel, max. mm (in) 268 (10.55) 268 (10.55) 388 (15.28) 388 (15.28) 388 (15.28)
Frame size FSE FSE FSF FSF FSF
Weight, approx.
o Without integrated line filter kg (Ib) 26 (57.3) 26 (57.3) 57 (126) 57 (126) 57 (126)
¢ With integrated line filter kg (Ib) - - - - -

") The rated output current lateq @nd the base-load current /_are based on 4

the duty cycle for low overload (LO). 5 The input current depends on the motor load and line impedance. The
The base-load current I is based on the duty cycle for high overload input currents apply for a load at rated power (based on /44eq) for a line
(HO). impedance corresponding to ux = 1 %. The current values are specified

3) Typical values. You can find more information on the Internet at: on the rating plate of the Power Module.

https://support.industry.siemens.com/cs/document/94059311
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

© Siemens AG 2018

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC

PM240-2 Power Modules standard variant

Without integrated line filter 6SL.3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PE11-8UL1 1PE12-3UL1 1PE13-2UL1 1PE14-3UL1 1PE16-1UL1 1PE18-0UL1
With integrated line filter class A 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PE11-8ALA1 1PE12-3AL1 1PE13-2AL1 1PE14-3AL1 1PE16-1ALA1 1PE18-0AL1
Output current
at 50 Hz 400 V 3 AC
® Rated current fgteq R A 1.7 22 3.1 41 5.9 7.7
* Base-load current /") A 1.7 22 3.1 41 59 7.7
* Base-load current ;2 A 1.3 1.7 22 3.1 41 59
® Maximum current /yax A 2.6 3.4 4.7 6.2 8.9 11.8
Rated power
e Based on /i kW (hp) 0.55 (0.75) 0.75 (1) 1.1(1.5) 1.5(2) 2.2(3) 3(4)
® Based on Iy kW (hp) 0.37 (0.50) 0.55 (0.75) 0.75 (1) 1.1(1.5) 1.5(2) 2.2(3)
Rated pulse frequency kHz 4 4 4 4 4 4
Efficiency n % >96 >96 >96 >96 >96 >96
Power loss 3 kW 0.04 0.04 0.04 0.07 0.1 0.12
At rated current
Cooling air requirement m3/s (f3/s) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18)
Sound pressure level dB <50 <50 <50 <50 <57 <57
LpA (1m)
Input current 4
¢ Rated input current A 2.3 2.9 4.1 585 7.7 10.1
® Based on Iy A 2 2.6 3.3 4.7 6.1 8.8
Line supply connection Terminal Terminal Terminal Terminal Terminal Terminal
U1/L1, V1/L2, W1/L3 connector connector connector connector connector connector
e Conductor cross-section mm? 1..25 1..25 1..25 1..25 1..25 1..25
Motor connection Terminal Terminal Terminal Terminal Terminal Terminal
U2, v2, W2 connector connector connector connector connector connector
¢ Conductor cross-section mm? 1..25 1..25 1..25 1..25 1..25 1..25
PE connection Included in Included in Included in Included in Included in Included in
terminal terminal terminal terminal terminal terminal
connector connector connector connector connector connector
Motor cable length, max.
o Without filter, shielded/unshielded m (ft) 150/150 150/150 150/150 150/150 150/150 150/150
(492/492) (492/492) (492/492) (492/492) (492/492) (492/492)
* With integrated filter class A, m (ft) 50/100 50/100 50/100 50/100 50/100 50/100
shielded/unshielded (164/328) (164/328) (164/328) (164/328) (164/328) (164/328)
Degree of protection IP20 1P20 1P20 IP20 1P20 1P20
Dimensions
* Width mm (in) 73 (2.87) 73 (2.87) 73 (2.87) 73 (2.87) 73 (2.87) 73 (2.87)
* Height mm (in) 196 (7.72) 196 (7.72) 196 (7.72) 196 (7.72) 196 (7.72) 196 (7.72)
® Depth
- Without operator panel mm (in) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50)
- With operator panel, max. mm (in) 238 (9.37) 238 (9.37) 238 (9.37) 238 (9.37) 238 (9.37) 238 (9.37)
Frame size FSA FSA FSA FSA FSA FSA
Weight, approx.
o Without integrated line filter kg (Ib) 87) 1.3(2.87) 1.3(2.87) 1.4 (3.09) 1.4 (3.09) 1.4 (3.09)
o With integrated line filter kg (Ib) 31) 1.5(3.31) 1.5(3.31) 1.6 (3.53) 1.6 (3.53) 1.6 (3.53)
" The rated output current /g and the base-load current /_are based on 4) The input current depends on the motor load and line impedance. The

the duty cycle for low overload (LO).
The base-load current I is based on the duty cycle for high overload

2)
(HO).

3) Typical values. You can find more information on the Internet at:
https://support.industry.siemens.com/cs/document/94059311

input currents apply for a load at rated power (based on /i4q) for a line
impedance corresponding to ux = 1 %. The current values are specified

on the rating plate of the Power Module.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC PM240-2 Power Modules standard variant

Without integrated line filter 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PE21-1ULO 1PE21-4ULO 1PE21-8ULO 1PE22-7ULO 1PE23-3ULO

With integrated line filter class A 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PE21-1ALO 1PE21-4ALO 1PE21-8ALO 1PE22-7ALO 1PE23-3ALO

Output current
at 50 Hz 400 V 3 AC

® Rated current fgteq R A 10.2 132 18 26 32

® Base-load current l|_1) A 10.2 13.2 18 26 32

* Base-load current ;2 A 7.7 10.2 13.2 18 26

® Maximum current /yax A 15.4 20.4 27 39 52

Rated power

¢ Based on /| kW (hp) 4 (5) 5.5(7.5) 7.5 (10) 11(15) 15 (20)

® Based on Iy kW (hp) 3(4) 4 (5) 5.5(7.5) 7.5(10) 11(15)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency 7 % >97 >97 >97 >97 >97

Power loss % KW 0.1 0.15 0.2 0.3 0.37

At rated current

Cooling air requirement m3/s (ft%/s) 0.0092 (0.325) 0.0092 (0.325) 0.0092 (0.325) 0.0185 (0.65) 0.0185 (0.65)

Sound pressure level dB <62 <62 <62 <65 <65

Loa (1 m)

Input current 4

¢ Rated input current A 13.3 17.2 22.2 32.6 39.9

® Based on Iy A 11.6 15.3 19.8 27 36

Line supply connection Terminal connector Terminal connector Terminal connector Terminal connector Terminal connector

U1/L1, Vi/L2, W1/L3

* Conductor cross-section mm? 15...6 15..6 15..6 6..16 6..16

Motor connection Terminal connector Terminal connector Terminal connector Terminal connector Terminal connector

U2, v2, W2

¢ Conductor cross-section mm? 15..6 15..6 15..6 6..16 6..16

PE connection Includedinterminal Includedinterminal Includedinterminal Includedinterminal Included interminal

connector connector connector connector connector

Motor cable length, max.

o Without filter, shielded/unshielded m (ft) 150/150 (492/492)  150/150 (492/492)  150/150 (492/492) 150/150 (492/492)  150/150 (492/492)

¢ With integrated filter class A, m (ft) 100/100 100/100 100/100 150/150 150/150
shielded/unshielded (328/328) ® (328/328) ® (328/328) ® (492/492) ® (492/492) ®

Degree of protection P20 IP20 P20 P20 P20

Dimensions

* Width mm (in) 100 (3.94) 100 (3.94) 100 (3.94) 140 (5.51) 140 (5.51)

* Height mm (in) 292 (11.5) 292 (11.5) 292 (11.5) 355 (13.98) 355 (13.98)

® Depth
- Without operator panel mm (in) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50)
- With operator panel, max. mm (in) 238 (9.37) 238 (9.37) 238 (9.37) 238 (9.37) 238 (9.37)

Frame size FSB FSB FSB FSC FSC

Weight, approx.

* Without integrated line filter kg (Ib) 2.9 (6.39) 2.9 (6.39) 3(6.62) 4.7 (10.4) 4.8 (10.6)

¢ With integrated line filter kg (Ib) 3.1(6.84) 3.1(6.84) 3.2(7.06) 5.3(11.7) 5.4(11.9)

") The rated output current /g and the base-load current /_are based on 4) The input current depends on the motor load and line impedance. The
the duty cycle for low overload (LO). input currents apply for a load at rated power (based on /i4q) for a line

2) The base-load current |, is based on the duty cycle for high overload impedance corresponding to L = 1 %. The current values are specified

(HO). on the rating plate of the Power Module.

5) The values apply with low-capacitance CY cables — the max. permissible
motor cable length is 50 m (164 ft) (shielded) and 100 m (328 ft)

(unshielded) as standard.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC PM240-2 Power Modules standard variant

Without integrated line filter 6SL3210- 6SL.3210- 6SL.3210- 6SL3210- 6SL.3210- 6SL.3210-
1PE23-8ULO 1PE24-5ULO0 1PE26-0ULO 1PE27-5ULO 1PE28-8ULO 1PE31-1ULO

With integrated line filter class A 6SL3210- 6SL3210- 6SL.3210- 6SL3210- 6SL3210- 6SL.3210-

1PE23-8AL0 1PE24-5AL0 1PE26-0AL0 1PE27-5AL0 1PE28-8AL0 1PE31-1ALO

Output current
at 50 Hz 400 V 3 AC

® Rated current fgteq R A 38 45 60 75 90 110

® Base-load current l|_1) A 38 45 60 75 90 110

* Base-load current ;2 A 32 38 45 60 75 90

® Maximum current /yax A 64 76 90 120 150 180

Rated power

¢ Based on /| kW (hp) 18.5 (25) 22 (30) 30 (40) 37 (50) 45 (60) 55 (75)

® Based on Iy kW (hp) 15 (20) 18.5 (25) 22 (30) 30 (40) 37 (50) 45 (60)
Rated pulse frequency kHz 4 4 4 4 4 4
Efficiency 7 % >97 >97 >97 >97 >97 >97

Power loss ¥

At rated current

* Without integrated line filter kW 0.57 0.7 0.82 1.09 1.29 1.65

¢ With integrated line filter kw 0.58 0.71 0.83 11 1.3 1.67
Cooling air requirement m3/s (ft3/s) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94) 0.083 (2.93) 0.083 (2.93)
Sound pressure level dB 45 ..65% 45 ..65% 45 ..65% 45 ..65% 44 . 629 44 . 624
Loa (1 m)

Input current %

e Rated input current A 36 42 57 70 86 104

® Based on Iy A 33 38 47 62 78 94

Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U1/L1, V1/L2, W1/L3

¢ Conductor cross-section mm? 10...35 10...35 10...35 10...35 25..70 25..70
Motor connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U2, v2, w2

e Conductor cross-section mm? 10...35 10...35 10...35 10...35 25...70 25..70

PE connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
Motor cable length, max.

 Shielded m (ft) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656)

¢ Unshielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
Degree of protection IP20 P20 P20 P20 P20 P20
Dimensions

o Width mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87) 275 (10.83) 275 (10.83)
o Height mm (in) 472 (18.58) 472 (18.58) 472 (18.58) 472 (18.58) 551 (21.69) 551 (21.69)
® Depth

- Without operator panel mm (in) 237 (9.33) 237 (9.33) 237 (9.33) 237 (9.33) 237 (9.33) 237 (9.33)

- With operator panel, max. mm (in) 268 (10.55) 268 (10.55) 268 (10.55) 268 (10.55) 268 (10.55) 268 (10.55)
Frame size FSD FSD FSD FSD FSE FSE
Weight, approx.

* Without integrated line filter kg (Ib) 16 (35.3) 16 (35.3) 17 (37.5) 17 (37.5) 26 (57.3) 26 (57.3)
* With integrated line filter kg (Ib) 17.5 (38.6) 17.5 (38.6) 18.5 (40.8) 18.5 (40.8) 28 (61.7) 28 (61.7)

4)

") The rated output current lateq @nd the base-load current /_are based on Values dependent on ambient temperature and utilization.

the duty cycle for low overload (LO). 5 The input current depends on the motor load and line impedance. The
2) The base-load current I is based on the duty cycle for high overload input currents apply for a load at rated power (based on /44eq) for a line
(HO). impedance corresponding to ux = 1 %. The current values are specified

3) Typical values. You can find more information on the Internet at: on the rating plate of the Power Module.

https://support.industry.siemens.com/cs/document/94059311
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC
Without integrated line filter
With integrated line filter class A

Output current
at 50 Hz 400 V 3 AC

PM240-2 Power Modules standard variant

6SL3210-1PE31-5ULO
6SL.3210-1PE31-5AL0

6SL3210-1PE31-8ULO
6SL3210-1PE31-8ALO

6SL3210-1PE32-1ULO
6SL3210-1PE32-1ALO

6SL3210-1PE32-5ULO
6SL.3210-1PE32-5AL0

* Rated current aeq A 145 178 205 250
® Base-load current /|_1) A 145 178 205 250
* Base-load current ;2 A 110 145 178 205
® Maximum current /y o« A 220 290 356 410
Rated power
® Based on /. kW (hp) 75 (100) 90 (125) 110 (150) 132 (200)
® Based on Iy kW (hp) 55 (75) 75 (100) 90 (125) 110 (150)
Rated pulse frequency kHz 2 2 2 2
Efficiency n % >97 >97 >97 >97
Power loss )
At rated current
o Without integrated line filter kW 1.91 2.46 2.28 2.98
e With integrated line filter kW 1.93 2.48 2.3 3.02
Cooling air requirement m3s (ft%/s) 0.153 (5.4) 0.153 (5.4) 0.153 (5.4) 0.153 (5.4)
Sound pressure level dB 56 ...68 %) 56...68 % 56 .68 4 56...68%
Lo (1)
Input current 5)
¢ Rated input current A 140 172 198 242
¢ Based on Iy A 117 154 189 218
Line supply connection M10 screw stud M10 screw stud M10 screw stud M10 screw stud
U1/L1, Vi/L2, W1/L3
e Conductor cross-section mm? 35..2x120 35..2x120 35..2x120 35..2x120
Motor connection M10 screw stud M10 screw stud M10 screw stud M10 screw stud
U2, vz, w2
* Conductor cross-section mm? 35..2x120 35..2x120 35..2x120 35..2x120
PE connection M10 screw stud M10 screw stud M10 screw stud M10 screw stud
Motor cable length, max.
e Shielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)
e Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IP20 IP20 IP20 1P20
Dimensions
¢ Width mm (in) 305 (12.01) 305 (12.01) 305 (12.01) 305 (12.01)
® Height mm (in) 708 (27.87) 708 (27.87) 708 (27.87) 708 (27.87)
® Depth

- Without operator panel mm (in) 357 (14.06) 357 (14.06) 357 (14.06) 357 (14.06)

- With operator panel, max. mm (in) 388 (15.28) 388 (15.28) 388 (15.28) 388 (15.28)
Frame size FSF FSF FSF FSF
Weight, approx.
o Without integrated line filter kg (Ib) 57 (126) 57 (126) 61 (135) 61 (135)
e With integrated line filter kg (Ib) 63 (139) 63 (139) 65 (143) 65 (143)

") The rated output current lateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).
The base-load current I is based on the duty cycle for high overload

2)
(HO).

3) Typical values. You can find more information on the Internet at:
https://support.industry.siemens.com/cs/document/94059311

4)
5)

Values dependent on ambient temperature and utilization.
The input current depends on the motor load and line impedance. The

input currents apply for a load at rated power (based on /44eq) for a line
impedance corresponding to ux = 1 %. The current values are specified
on the rating plate of the Power Module.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC
With integrated line filter Category C2
With integrated line filter Category C3

Output current
at 50 Hz 400 V 3 AC

PM240-2 Power Modules standard variant

6SL3210-1PE33-0AL0
6SL.3210-1PE33-0CLO

6SL3210-1PE33-7AL0
6SL.3210-1PE33-7CLO

6SL3210-1PE34-8AL0
6SL.3210-1PE34-8CLO

* Rated current aeq A 302 370 477

® Base-load current /|_1) A 302 370 477

* Base-load current ;2 A 250 302 370

® Maximum current /y o« A 500 604 740
Rated power

* Based on /| kW (hp) 160 (250) 200 (300) 250 (400)
® Based on Iy kW (hp) 132 (200) 160 (250) 200 (300)
Rated pulse frequency kHz 2 2 2
Efficiency 7 % >98 >98 >98
Power loss ¥ KW 3.67 462 6.18

at rated current

Cooling air requirement md/s (fB/s) 0.21 (7.42) 0.21(7.42) 0.21 (7.42)
Sound pressure level dB <74.7 <74.7 <747
Loa (1 m)

Input current 4

* Rated input current A 300 365 470

® Based on Iy A 275 330 400

Line supply connection
U1/L1, Vi/L2, W1/L3

M10 screw stud

M10 screw stud

M10 screw stud

¢ Conductor cross-section mm 35..2x 185 35..2x185 35..2x185
Motor connection M10 screw stud M10 screw stud M10 screw stud
U2, V2, W2

e Conductor cross-section mm? 35..2x185 35..2x185 35..2x185

PE connection

M10 screw stud

M10 screw stud

M10 screw stud

Motor cable length, max.

e Shielded m (ft) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476)
Degree of protection P20 P20 P20
Dimensions
* Width mm (in) 305 (12.01) 305 (12.01) 305 (12.01)
* Height mm (in) 1000 (39.37) 1000 (39.37) 1000 (39.37)
® Depth
- Without operator panel mm (in) 357 (14.06) 357 (14.06) 357 (14.06)
- With operator panel mm (in) 388 (15.28) 388 (15.28) 388 (15.28)
Frame size FSG FSG FSG
Weight, approx.
* With integrated line filter Category C2 kg (Ib) 107 (236) 114 (251) 122 (269)
e With integrated line filter Category C3 kg (lb) 105 (231) 113 (249) 120 (265)

") The rated output current lateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).
2)

(HO).

The base-load current I is based on the duty cycle for high overload

3) Typical values. You can find more information on the Internet at:
https://support.industry.siemens.com/cs/document/94059311

The input current depends on the motor load and line impedance. The
input currents apply for a load at rated power (based on /i4q) for a line
impedance corresponding to ux = 1 %. The current values are specified

on the rating plate of the Power Module.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 500 ... 690 V 3 AC

PM240-2 Power Modules standard variant

Without integrated line filter 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PH21-4ULO 1PH22-0ULO 1PH22-3ULO 1PH22-7ULO 1PH23-5UL0 1PH24-2ULO
With integrated line filter class A 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PH21-4AL0 1PH22-0ALO 1PH22-3AL0 1PH22-7AL0 1PH23-5AL0 1PH24-2AL0

Output current
at 50 Hz 690 V 3 AC
® Rated current fgteq R A 14 19 23 27 35 42
® Base-load current l|_1) A 14 19 23 27 35 42
* Base-load current ;2 A 11 14 19 23 27 35
® Maximum current /yax A 22 29 38 46 54 70
Rated power
¢ Based on /| kW (hp) 11(10) 15 (15) 18.5 (20) 22 (25) 30 (30) 37 (40)
® Based on Iy kW (hp) 7.5(7.5) 11 (10) 15 (15) 18.5 (20) 22 (25) 30 (30)
Rated pulse frequency kHz 2 2 2 2 2 2
Efficiency 7 % >98 >98 >98 >98 >98 >98
Power loss ¥
At rated current
* Without integrated line filter kW 0.35 0.44 0.52 0.6 0.77 0.93
¢ With integrated line filter kw 0.35 0.45 0.52 0.6 0.78 0.94
Cooling air requirement m3/s (ft3/s) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94)
Sound pressure level dB 45..65% 45..65% 45..65% 45..65% 45..65% 45..65%
Loa (1'm)
Input current %
e Rated input current A 14 18 22 25 33 40
e Based on Iy A " 14 20 24 28 36
Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U1/L1, V1/L2, W1/L3
¢ Conductor cross-section mm? 10...35 10...35 10...35 10...35 10...35 10...35
Motor connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U2, v2, w2
e Conductor cross-section mm? 10...35 10...35 10...35 10...35 10...35 10...35
PE connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
Motor cable length, max.
 Shielded m (ft) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656)
¢ Unshielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
Degree of protection IP20 P20 P20 P20 P20 P20
Dimensions
o Width mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87)
o Height mm (in) 472 (18.58) 472 (18.58) 472 (18.58) 472 (18.58) 472 (18.58) 472 (18.58)
® Depth

- Without operator panel mm (in) 237 (9.33) 237 (9.33) 237 (9.33) 237 (9.33) 237 (9.33) 237 (9.33)

- With operator panel, max. mm (in) 268 (10.55) 268 (10.55) 268 (10.55) 268 (10.55) 268 (10.55) 268 (10.55)
Frame size FSD FSD FSD FSD FSD FSD
Weight, approx.
* Without integrated line filter kg (Ib) 17 (37.5) 17 (37.5) 17 (37.5) 17 (37.5) 17 (37.5) 17 (37.5)
* With integrated line filter kg (Ib) 18.5 (40.8) 18.5 (40.8) 18.5 (40.8) 18.5 (40.8) 18.5 (40.8) 18.5 (40.8)

") The rated output current lateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).
2)

(HO).

The base-load current I is based on the duty cycle for high overload

3) Typical values. You can find more information on the Internet at:
https://support.industry.siemens.com/cs/document/94059311

4)
5)

Values dependent on ambient temperature and utilization.
The input current depends on the motor load and line impedance. The

input currents apply for a load at rated power (based on /44eq) for a line
impedance corresponding to ux = 1 %. The current values are specified

on the rating plate of the Power Module.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 500 ... 690 V 3 AC PM240-2 Power Modules standard variant

Without integrated line filter 6SL.3210- 6SL.3210- 6SL.3210- 6SL.3210- 6SL.3210- 6SL.3210-
1PH25-2ULO 1PH26-2ULO 1PH28-0ULO 1PH31-0ULO 1PH31-2ULO 1PH31-4ULO

With integrated line filter class A 6SL3210- 6SL3210- 6SL.3210- 6SL3210- 6SL3210- 6SL.3210-

1PH25-2AL0 1PH26-2AL0 1PH28-0AL0 1PH31-0ALO 1PH31-2AL0 1PH31-4AL0

Output current
at 50 Hz 690 V 3 AC

* Rated current fgeq ) A 52 62 80 100 115 142
® Base-load current l|_1) A 52 62 80 100 115 142
® Base-load current IHZ) A 42 52 62 80 100 115
® Maximum current /yax A 84 104 124 160 200 230
Rated power
¢ Based on /| kW (hp) 45 (50) 55 (60) 75 (75) 90 (100) 110 (100) 132 (125)
® Based on Iy kW (hp) 37 (40) 45 (50) 55 (60) 75 (75) 90 (100) 110 (100)
Rated pulse frequency kHz 2 2 2 2 2 2
Efficiency 7 % >98 >98 >98 >98 >98 >98
Power loss ¥
At rated current
* Without integrated line filter kW 1.07 1.3 1.37 1.74 1.95 2.48
¢ With integrated line filter kw 1.08 1.31 1.38 1.76 1.97 2.51
Cooling air requirement m3/s (ft3/s) 0.083 (2.93) 0.083 (2.93) 0.153 (5.4) 0.153 (5.4) 0.153 (5.4) 0.153 (5.4)
Sound pressure level dB 44 .. 629 44 ..62% 56...68 56 ...68 % 56...68 % 56...68 4
Loa (1 m)
Input current %
e Rated input current A 50 59 78 97 111 137
e Based on Iy A 44 54 66 85 106 122
Line supply connection Screw terminals Screw terminals M10 screw stud M10 screw stud M10 screw stud M10 screw stud
U1/L1, V1/L2, W1/L3
¢ Conductor cross-section mm? 25..70 25..70 35..2x120 35..2x120 35..2x120 35..2x120
Motor connection Screw terminals Screw terminals M10 screw stud M10 screw stud M10 screw stud M10 screw stud
U2, v2, w2
e Conductor cross-section mm? 25..70 25..70 35..2x120 35..2x120 35..2x120 35..2x120
PE connection Screw terminals Screw terminals M10 screw stud M10 screw stud M10 screw stud M10 screw stud
Motor cable length, max.
 Shielded m (ft) 200 (656) 200 (656) 300 (984) 300 (984) 300 (984) 300 (984)
¢ Unshielded m (ft) 300 (984) 300 (984) 450 (1476) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IP20 P20 P20 P20 P20 P20
Dimensions
o Width mm (in) 275 (10.83) 275 (10.83) 305 (12.01) 305 (12.01) 305 (12.01) 305 (12.01)
o Height mm (in) 551 (21.69) 551 (21.69) 708 (27.87) 708 (27.87) 708 (27.87) 708 (27.87)
® Depth

- Without operator panel mm (in) 237 (9.33) 237 (9.33) 357 (14.06) 357 (14.06) 357 (14.06) 357 (14.06)

- With operator panel, max. mm (in) 268 (10.55) 268 (10.55) 388 (15.28) 388 (15.28) 388 (15.28) 388 (15.28)
Frame size FSE FSE FSF FSF FSF FSF
Weight, approx.
e Without integrated line filter kg (Ib) 26 (57.3) 26 (57.3) 60 (132) 60 (132) 60 (132) 60 (132)
* With integrated line filter kg (Ib) 28 (61.7) 28 (61.7) 64 (141) 64 (141) 64 (141) 64 (141)

") The rated output current lateq @nd the base-load current /_are based on 4 Values dependent on ambient temperature and utilization.

the duty cycle for low overload (LO). 5 The input current depends on the motor load and line impedance. The

The base-load current I is based on the duty cycle for high overload input currents apply for a load at rated power (based on /44eq) for a line

(HO). impedanqe corresponding to ug = 1 %. The current values are specified

3) Typical values. You can find more information on the Internet at: on the rating plate of the Power Module.
https://support.industry.siemens.com/cs/document/94059311
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 500 ... 690 V 3 AC
With integrated line filter Category C3

PM240-2 Power Modules standard variant

6SL3210-1PH31-7CLO 6SL3210-1PH32-1CLO 6SL3210-1PH32-5CLO

Output current
at 50 Hz 690 V 3 AC

* Rated current faieq A 171 208 250
® Base-load current l|_1) A 171 208 250
* Base-load current ;2 A 144 171 208
® Maximum current /yax A 288 342 416
Rated power
¢ Based on /| kW (hp) 160 (150) 200 (200) 250 (250)
® Based on Iy kW (hp) 132 (150) 160 (150) 200 (200)
Rated pulse frequency kHz 2 2 2
Efficiency n % >98 >98 >98
Power loss % KW 2.94 37 4.64
at rated current
Cooling air requirement m3/s (f%/s) 0.21 (7.42) 0.21(7.42) 0.21(7.42)
Sound pressure level dB <74.7 <74.7 <74.7
Loa (1 m)
Input current 9
® Rated input current A 170 205 250
¢ Based on Iy A 160 185 225
Line supply connection M10 screw stud M10 screw stud M10 screw stud
U1/L1, V1/L2, W1/L3
e Conductor cross-section mm? 35..2x 185 35..2x185 35..2x185
Motor connection M10 screw stud M10 screw stud M10 screw stud
U2, v2, w2
¢ Conductor cross-section mm? 35..2x185 35..2x185 35..2x185
PE connection M10 screw stud M10 screw stud M10 screw stud
Motor cable length, max.
e Shielded m (ft) 300 (984) 300 (984) 300 (984)
e Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476)
Degree of protection IP20 1P20 1P20
Dimensions
e Width mm (in) 305 (12.01) 305 (12.01) 305 (12.01)
* Height mm (in) 1000 (39.37) 1000 (39.37) 1000 (39.37)
® Depth
- Without operator panel mm (in) 357 (14.06) 357 (14.06) 357 (14.06)
- With operator panel mm (in) 388 (15.28) 388 (15.28) 388 (15.28)
Frame size FSG FSG FSG
Weight, approx. kg (Ib) 114 (251) 114 (251) 114 (251)

") The rated output current lateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).
2)

(HO).

The base-load current I is based on the duty cycle for high overload

3) Typical values. You can find more information on the Internet at:
https://support.industry.siemens.com/cs/document/94059311

4)

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

input currents apply for a load at rated power (based on /i4q) for a line

impedance corresponding to ux = 1 %. The current values are specified
on the rating plate of the Power Module.

Update 06/2018
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

PM240-2 Power Modules push-through variant

Line voltage 200 ... 240 V 1 AC/3 AC PM240-2 Power Modules push-through variant
Without integrated line filter 6SL3211-1PB13-8ULO 6SL3211-1PB21-0ULO 6SL3211-1PB21-8ULO
With integrated line filter class A 6SL.3211-1PB13-8ALO 6SL3211-1PB21-0ALO 6SL3211-1PB21-8ALO

Output current
At 50 Hz 230 V 1 AC/3 AC

* Rated current fgeq ) A 42 10.4 17.5
® Base-load current l|_1) A 4.2 10.4 17.5
* Base-load current ;2 A 32 7.4 13.6
® Maximum current /yax A 6.4 15.6 27.2
Rated power
e Based on /i kW (hp) 0.75 (1) 2.2 (3) 4 (5)
® Based on Iy kW (hp) 0.55 (0.75) 1.5(2) 3(4)
Rated pulse frequency kHz 4 4
Efficiency n % >96 >96 >96
Power loss % KW 0.04 0.12 0.18
At rated current
Cooling air requirement m%/s (ft3/s) 0.005 (0.18) 0.0092 (0.325) 0.0185 (0.65)
Sound pressure level dB <56 <62 <65
Loa (1 m)
Input current 4
e Rated input current 1 AC/3 AC A 9.6/5.5 24/13.6 43/22.8
e Based on |y 1 AC/3 AC A 8.4/4.2 20.9/9.7 37.5/17.7
Line supply connection Screw terminals, plug-in Screw terminals, plug-in Screw terminals, plug-in
U1/L1, V1/L2, W1/L3
e Conductor cross-section mm? 15..25 15..6 6..16
Motor connection Screw terminals, plug-in Screw terminals, plug-in Screw terminals, plug-in
U2, v2, W2
¢ Conductor cross-section mm? 15..25 15..6 6..16
Motor cable length, max.
e Shielded m (ft) 150 (492) 150 (492) 150 (492)
¢ Unshielded m (ft) 150 (492) 150 (492) 150 (492)
Degree of protection IP20 P20 P20
Dimensions
* Width mm (in) 126 (4.96) 154 (6.06) 200 (7.87)
o Height mm (in) 238 (9.37) 345 (13.58) 411 (16.18)
® Depth
- Without operator panel mm (in) 171 (6.73) 171 (6.73) 171 (6.73)
- With operator panel, max. mm (in) 244 (9.61) 244 (9.61) 244 (9.61)
Frame size FSA FSB FSC
Weight, approx.
e Without integrated line filter kg (Ib) 1.8(3.97) 3.4 (7.50) 5.9(13.0)
e With integrated line filter kg (Ib) 2 (4.41) 3.7 (8.16) 6.2 (13.7)

4)

" The rated output current /g and the base-load current /_are based on The input current depends on the motor load and line impedance and

the duty cycle for low overload (LO). applies for a line impedance corresponding to ux = 1 %. The rated input
2) The base-load current f is based on the duty cycle for high overload Cul"e”ts apply fc,}.r e:ljloacihat ra{ed pc|>v¥er (based on Jaeq) - these current
(HO). values are specified on the rating plate.

3) Typical values. You can find more information on the Internet at:
https://support.industry.siemens.com/cs/document/94059311
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 200 ... 240 V 3 AC
Without integrated line filter
With integrated line filter class A

Output current
at 50 Hz 230V 3 AC

PM240-2 Power Modules push-through variant

6SL.3210-1PC26-8ULO

6SL3211-1PC31-1ULO

6SL3211-1PC31-8ULO

® Rated current lrated” A 68 104 178

® Base-load current /|_1) A 68 104 178

* Base-load current ;2 A 54 80 154

® Maximum current /y o« A 108 160 308
Rated power

* Based on /| kW (hp)  18.5 (25) 30 (40) 55 (75)

® Based on Iy kW (hp) 15 (20) 22 (30) 45 (60)
Rated pulse frequency kHz 4 4 4
Efficiency n % >97 >97 >97
Power loss ¥ KW 0.82 1.28 2.09

at rated current

Cooling air requirement m3/s (f3/s) 0.055 (1.94) 0.083 (2.93) 0.153 (5.40)
Sound pressure level dB 45...65% 44 ..62% 56 ...68 %)
Loa (1 m)

Input current %

* Rated input current A 64 98 172

® Based on Iy A 56 83 164

Line supply connection
U1/L1, Vi/L2, W1/L3

Screw terminals

10..35

Screw terminals

25...70

M10 screw stud

35..2x 120

¢ Conductor cross-section mm?
Motor connection

U2, V2, W2

e Conductor cross-section mm?

Screw terminals

10..35

Screw terminals

25...70

M10 screw stud

35..2x120

PE connection

Screw terminals

Screw terminals

M10 screw stud

Motor cable length, max.

e Shielded m (ft) 200 (656) 200 (656) 300 (984)
¢ Unshielded m (ft) 300 (984) 300 (984) 450 (1476)
Degree of protection P20 P20 P20
Dimensions
* Width mm (in) 275 (10.83) 354 (13.94) 384 (15.12)
* Height mm (in) 517 (20.35) 615 (24.21) 785 (30.91)
® Depth
- Without operator panel mm (in) 238.5 (9.39) 238.5 (9.39) 358 (14.09)
- With operator panel, max. mm (in) 268 (10.55) 268 (10.55) 388 (15.28)
Frame size FSD FSE FSF
Weight, approx.
o Without integrated line filter kg (Ib) 19.5 (43.0) 29 (63.9) 60 (132)
e With integrated line filter kg (Ib) - - -

") The rated output current lateq @nd the base-load current /_are based on 4

the duty cycle for low overload (LO). 5 The input current depends on the motor load and line impedance. The
The base-load current I is based on the duty cycle for high overload input currents apply for a load at rated power (based on /44eq) for a line
(HO). impedance corresponding to ux = 1 %. The current values are specified

3) Typical values. You can find more information on the Internet at: on the rating plate of the Power Module.

https://support.industry.siemens.com/cs/document/94059311
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC PM240-2 Power Modules push-through variant

Without integrated line filter 6SL3211- 6SL3211- 6SL3211- 6SL3211- 6SL3211- 6SL3211-
1PE18-0UL1 1PE21-8ULO 1PE23-3ULO 1PE27-5ULO 1PE31-1ULO 1PE32-5ULO
With integrated line filter class A 6SL3211- 6SL3211- 6SL3211- 6SL3211- 6SL3211- 6SL3211-
1PE18-0AL1 1PE21-8ALO 1PE23-3AL0 1PE27-5AL0 1PE31-1ALO 1PE32-5AL0
Output current
at 50 Hz 400 V 3 AC
* Rated current fgeq ) A 7.7 18 32 75 110 250
* Base-load current /") A 7.7 18 32 75 110 250
* Base-load current ;2 A 5.9 13.2 26 60 90 205
® Maximum current /yax A 11.8 27 52 120 180 410
Rated power
¢ Based on /| kW (hp) 3(4) 7.5 (10) 15 (20) 37 (50) 55 (75) 132 (200)
® Based on Iy kW (hp) 2.2(7.5) 5.5(7.5) 11 (15) 30 (40) 45 (60) 110 (150)
Rated pulse frequency kHz 4 4 4 4 2
Efficiency 7 % >96 >97 >97 >97 >97 >97
Power loss % KW 0.12 0.2 0.37 1.09 1.65 2.98
At rated current
Cooling air requirement m3/s (ft%/s) 0.007 (0.25) 0.0092 (0.325) 0.0185 (0.65)  0.055 (1.94) 0.083 (2.93) 0.153 (5.40)
Sound pressure level dB <56 <62 <65 45 ...65% 44 ..62% 56 ...68 %)
LpA (1m)
Input current 4
¢ Rated input current A 10.1 22.2 39.9 70 104 242
® Based on Iy A 8.8 19.8 36 62 94 218
Line supply connection Screw Screw Screw Screw terminals Screw terminals M10 screw stud
U1/L1, V1/L2, W1/L3 terminals, terminals, terminals,
plug-in plug-in plug-in
e Conductor cross-section mm?2 15..25 15..6 6..16 10 ... 35 25..70 35..2x 120
Motor connection Screw Screw Screw Screw terminals Screw terminals M10 screw stud
U2, vz, W2 terminals, terminals, terminals,
plug-in plug-in plug-in
e Conductor cross-section mm2 15..25 15..6 6..16 10...35 25..70 35..2x120
Motor cable length, max.
¢ Without filter, shielded/unshielded m (ft) 150/150 150/150 150/150 200 (656) 200 (656) 300 (984)
(492/492) (492/492) (492/492)
* With integrated filter class A, m (ft) 50/100 100/100 150/150 300 (984) 300 (984) 450 (1476)
shielded/unshielded (164/328) (328/328) ©) (492/492) ©)
Degree of protection IP20 P20 P20 P20 P20 P20
Dimensions
* Width mm (in) 126 (4.96) 154 (6.06) 200 (7.87) 275 (10.83) 354 (13.94) 384 (15.12)
o Height mm (in) 238 (9.37) 345 (13.58) 411 (16.18) 517 (20.35) 615 (24.21) 785 (30.91)
® Depth
- Without operator panel mm (in) 171 (6.73) 171 (6.73) 171 (6.73) 238.5 (9.39) 238.5 (9.39) 358 (14.09)
- With operator panel, max. mm (in) 244 (9.61) 244 (9.61) 244 (9.61) 268 (10.55) 268 (10.55) 388 (15.28)
Frame size FSA FSB FSC FSD FSE FSF
Weight, approx.
¢ Without integrated line filter kg (Ib) 1.8 (3.97) 3.6 (7.94) 5.8 (12.8) 20 (44.1) 30.5 (67.2) 63.5 (85.2)
¢ With integrated line filter kg (Ib) 2(4.41) 3.9 (8.60) 6.3 (13.9) 21.5(47.4) 32 (70.5) 68 (150)

4)

") The rated output current lateq @nd the base-load current /_are based on
the duty cycle for low overload (LO).

The input current depends on the motor load and line impedance and
applies for a line impedance corresponding to ux = 1 %. The rated input

The base-load current | is based on the duty cycle for high overload currents apply for a load at rated power (based on aeq) - these current
(HO). values are specified on the rating plate.

3) 5 The values apply with low-capacitance CY cables — the max. permissible

Typical values. You can find more information on the Internet at: : -
https://support.industry.siemens.com/cs/document/94059311 motor cable length is 50 m (164 ft) (shielded) and 100 m (328 ft)
(unshielded) as standard.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)
PM250 Power Modules

Line voltage 380 ... 480 V 3 AC
With integrated line filter

Output current
at 50 Hz 400V 3 AC

PM250 Power Modules
6SL.3225-0BE25-5AA1

6SL.3225-0BE27-5AA1

6SL.3225-0BE31-1AAT

* Rated current /aieq A 18 25 32

* Base-load current /") A 18 25 32

® Base-load current IHZ) A 13.2 19 26

® Maximum current /y o« A 26.4 38 52
Rated power

e Based on /i kW (hp) 7.5 (10) 11 (15) 15 (20)
* Based on KW (hp)  5.5(7.5) 7.5 (10) 11 (15)
Rated pulse frequency kHz 4 4 4
Efficiency n % 95 95 95
Power loss % KW 0.298 0.488 0.472
At rated current

Cooling air requirement m3/s (ft%/s) 0.038 (1.34) 0.038 (1.34) 0.038 (1.34)
Sound pressure level dB <60 <60 <60
Loa (1 m)

Input current 4

* Rated input current A 18 25 32

® Based on Iy A 13.2 19 26

Line supply connection
U1/L1, Vi/L2, W1/L3

Screw terminals

Screw terminals

Screw terminals

¢ Conductor cross-section mm 25..10 25..10 25..10
Motor connection Screw terminals Screw terminals Screw terminals
U2, vz, w2
e Conductor cross-section mm? 25..10 25..10 25..10
PE connection On housing with M5 screw On housing with M5 screw On housing with M5 screw
Motor cable length, max.
e Shielded m (ft) 25 (82) 25 (82) 25 (82)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 P20 P20
Dimensions
* Width mm (in) 189 (7.44) 189 (7.44) 189 (7.44)
* Height mm (in) 334 (13.15) 334 (13.15) 334 (13.15)
® Depth

- Without operator panel mm (in) 185 (7.28) 185 (7.28) 185 (7.28)

- With operator panel, max. mm (in) 258 (10.16) 258 (10.16) 258 (10.16)
Frame size FSC FSC FSC
Weight, approx. kg (Ib) 7.5 (16.5) 7.5 (16.5) 7.5(16.5)

") The rated output current lateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).
2)

(HO).

The base-load current I is based on the duty cycle for high overload

3) Typical values. You can find more information on the Internet at:
https://support.industry.siemens.com/cs/document/94059311

4)

The input current depends on the motor load and line impedance and
applies for a line impedance corresponding to ux = 1 %. The rated input
currents apply for a load at rated power (based on /4eq) — these current

values are specified on the rating plate.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC
Without integrated line filter
With integrated line filter

Output current
at 50 Hz 400 V 3 AC

PM250 Power Modules
6SL.3225-0BE31-5UA0
6SL.3225-0BE31-5AA0

6SL.3225-0BE31-8UAQ
6SL.3225-0BE31-8AA0

6SL3225-0BE32-2UAQ
6SL.3225-0BE32-2AA0

® Rated current /eq R A 38 45 60

* Base-load current /") A 38 45 60

« Base-load current ;2 A 32 38 45

® Maximum current /y o« A 64 76 90

Rated power

* Based on /| kW (hp)  18.5 (25) 22 (30) 30 (40)

® Based on Iy kW (hp) 15 (20) 18.5 (25) 22 (30)
Rated pulse frequency kHz 4 4 4
Efficiency n % >97 >97 >97

Power loss % KW 0.576 0.693 0.918

At rated current

Cooling air requirement m3/s (f5/s) 0.022 (0.78) 0.022 (0.78) 0.039 (1.38)
Sound pressure level dB <60 <60 <61

LpA (1m)

Input current 4

* Rated input current A 36 42 56

® Based on Iy A 30 36 42

Line supply connection M6 screw studs M6 screw studs M6 screw studs
U1/L1, V1/L2, W1/L3

¢ Conductor cross-section mm? 10..35 10..35 10...35
Motor connection M6 screw studs M6 screw studs M6 screw studs
U2, vz, W2

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

PE connection On housing with M6 screw On housing with M6 screw On housing with M6 screw
Motor cable length %), max.

e Shielded m (ft) 50 (164) 50 (164) 50 (164)

¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328)
Degree of protection P20 P20 IP20
Dimensions

« Width mm (in) 275 (10.83) 275 (10.83) 275 (10.83)
® Height

- Without integrated line filter mm (in) 419 (16.50) 419 (16.50) 419 (16.50)

- With integrated line filter mm (in) 512 (20.16) 512 (20.16) 512 (20.16)
® Depth

- Without operator panel mm (in) 204 (8.03) 204 (8.03) 204 (8.03)

- With operator panel, max. mm (in) 268 (10.55) 268 (10.55) 268 (10.55)
Frame size FSD FSD FSD
Weight, approx.

o Without integrated line filter kg (Ib) 13 (28.7) 13 (28.7) 13 (28.7)
o With integrated line filter kg (Ib) 15 (331 15 (33.1) 16 (35.3)

") The rated output current /g and the base-load current /_are based on

the duty cycle for low overload (LO).
The base-load current /4 is based on the duty cycle for high overload

2)

(HO).
3)

Typical values. You can find more information on the Internet at:

https://support.industry.siemens.com/cs/document/94059311

4)

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

applies for a line impedance corresponding to ux = 1 %. The rated input
currents apply for a load at rated power (based on /4eq) — these current

values are specified on the rating plate.

5) Max. motor cable length 25 m (82 ft) (shielded) for PM250 Power Modules
with integrated line filter to maintain the limit values of EN 61800-3

Category C2.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Technical specifications (continued)

Line voltage 380 ... 480 V 3 AC

PM250 Power Modules

Without integrated line filter 6SL.3225- 6SL.3225- 6SL.3225- 6SL.3225- 6SL.3225-
OBE33-0UAO 0OBE33-7UA0 OBE34-5UA0 OBE35-5UA0 OBE37-5UA0
With integrated line filter 6SL.3225- 6SL.3225- 6SL3225- 6SL3225- 6SL3225-
OBE33-0AA0 0BE33-7AA0 O0BE34-5AA0 OBE35-5AA0 0BE37-5AA0
Output current
at 50 Hz 400 V 3 AC
® Rated current fgteq R A 75 90 110 145 178
* Base-load current | ") A 75 20 110 145 178
* Base-load current ;2 A 60 75 20 110 145
® Maximum current /yax A 120 150 180 220 290
Rated power
¢ Based on /| kW (hp) 37 (50) 45 (60) 55 (75) 75 (100) 90 (125)
® Based on Iy kW (hp) 30 (40) 37 (50) 45 (60) 55 (75) 75 (100)
Rated pulse frequency kHz 4 4 4 4 4
Efficiency 7 % >97 >97 >97 >97 >97
Power loss 3 kW 1.01 1.217 1.605 2.234 2.638
At rated current
Cooling air requirement m3/s (ft/s) 0.022 (0.78) 0.039 (1.38) 0.094 (3.32) 0.094 (3.32) 0.117 (4.13)
Sound pressure level dB <60 <62 <60 <60 <65
Loa (1 m)
Input current 4
® Rated input current A 70 84 102 135 166
® Based on Iy A 56 70 84 102 135
Line supply connection M6 screw studs M6 screw studs M8 screw studs M8 screw studs M8 screw studs
U1/L1, Vi/L2, W1/L3
* Conductor cross-section, max. mm? 10 ... 50 10 ... 50 25...120 25..120 25..120
Motor connection M6 screw studs M6 screw studs M8 screw studs M8 screw studs M8 screw studs
U2, v2, w2
¢ Conductor cross-section, max. mm? 10 ... 50 10 ... 50 25...120 25.. 120 25...120
PE connection On housing with On housing with On housing with On housing with On housing with
M6 screw M6 screw M8 screw M8 screw M8 screw
Motor cable length 5), max.
 Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection P20 P20 P20 P20 P20
Dimensions
o Width mm (in) 275 (10.83) 275 (10.83) 350 (13.78) 350 (13.78) 350 (13.78)
* Height
- Without integrated line filter mm (in) 499 (19.65) 499 (19.65) 634 (24.96) 634 (24.96) 634 (24.96)
- With integrated line filter mm (in) 635 (25.0) 635 (25.0) 934 (36.77) 934 (36.77) 934 (36.77)
® Depth
- Without operator panel mm (in) 204 (8.03) 204 (8.03) 316 (12.44) 316 (12.44) 316 (12.44)
- With operator panel, max. mm (in) 268 (10.55) 268 (10.55) 380 (14.96) 380 (14.96) 380 (14.96)
Frame size FSE FSE FSF FSF FSF
Weight, approx.
* Without integrated line filter kg (Ib) 14 (30.9) 14 (30.9) 35(77.2) 35(77.2) 35(77.2)
¢ With integrated line filter kg (Ib) 21 (46.3) 21 (46.3) 51 (112.5) 51 (112.5) 51 (112.5)

") The rated output current lateq @nd the base-load current /_are based on
the duty cycle for low overload (LO).

The base-load current /4 is based on the duty cycle for high overload

2)

(HO).
3)

Typical values. You can find more information on the Internet at:
https://support.industry.siemens.com/cs/document/94059311

4)

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

applies for a line impedance corresponding to ux = 1 %. The rated input

currents apply for a load at rated power (based on /4teq) — these current
values are specified on the rating plate.

5 Max. motor cable length 25 m (82 ft) (shielded) for PM250 Power Modules
with integrated line filter to maintain the limit values of EN 61800-3
Category C2.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Characteristic curves
Derating data, PM240-2 Power Modules
Pulse frequency

Rated power ") Rated output current in A

at 50 Hz 200 V 1 AC/3 AC for a pulse frequency of

kW hp 2 kHz 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
0.55 0.75 812 82 2.7 2.2 1.9 1.6 1.4 18}
0.75 1 4.2 4.2 3.6 29 25 2.1 1.9 1.7
1.1 1.5 6 6 5.1 4.2 3.6 23 2.7 2.4
1.5 2 7.4 7.4 6.3 5.2 4.4 3.7 3.3 3
2.2 3 10.4 10.4 8.8 7.3 6.2 52 4.7 4.2
3 4 13.6 13.6 11.6 9.5 8.2 6.8 6.1 5.4
4 5 17.5 17.5 14.9 12.3 10.5 8.8 7.9 7
5.5 7.5 22 22 18.7 15.4 13.2 11 9.9 8.8
7.5 10 28 28 23.8 19.6 16.8 14 12.6 11.2
11 15 42 42 35.7 29.4 25.2 21 18.9 16.8
15 20 54 54 459 37.8 32.4 27 24.3 21.6
18.5 25 68 68 57.8 47.6 40.8 34 30.6 27.2
22 30 80 80 68 56 48 40 36 32
30 40 104 104 88.4 72.8 62.4 52 46.8 41.6
37 50 130 130 1105 91 = = = -
45 60 154 154 130.9 107.8 - - = -
55 75 178 178 151.3 124.6 = = = -
Rated power ") Rated output current in A

at 50 Hz 400 V 3 AC for a pulse frequency of

kW hp 2 kHz 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
0.55 0.75 1.7 1.7 1.4 1.2 1 0.9 0.8 0.7
0.75 1 2.2 2.2 1.9 1.5 1.3 1.1 1 0.9
1.1 1.5 &Ll &Ll 2.6 2.2 1.9 1.6 1.4 1.2
1.5 2 4.1 41 3.5 2.9 2.5 2.1 1.8 1.6
2.2 3 5.9 5.9 5 41 3.5 3 2.7 2.4
3 4 7.7 7.7 6.5 5.4 4.6 3.9 815} &Ll
4 5 10.2 10.2 8.7 71 6.1 51 4.6 41
5.5 7.5 13.2 13.2 1.2 9.2 7.9 6.6 5.9 53
7.5 10 18 18 15.3 12.6 10.8 9 8.1 7.2
11 15 26 26 221 18.2 15.6 13 11.7 10.4
15 20 32 32 27.2 22.4 19.2 16 14.4 12.8
18.5 25 38 38 32.3 26.6 22.8 19 171 15.2
22 30 45 45 38.3 31.5 27 225 20.3 18
30 40 60 60 51 42 36 30 27 24
37 50 75 75 63.8 525 45 37.5 33.8 30
45 60 90 90 76.5 63 54 45 40.5 36
55 75 110 110 93.5 77 - - - -
75 100 145 145 123.3 101.5 - - - -
90 125 178 178 1518 124.6 - - - -
110 150 205 143.5 - - - - - -
132 200 250 175 = = = = = =
160 250 302 211.4 151 120.8 - - - -
200 300 370 259 185 148 - - - -
250 400 477 333.9 238.5 190.8 - - - -

The permissible motor cable length depends on the cable type
and the pulse frequency.

") Rated power based on the rated output current /,.q. The rated output
current k44 IS based on the duty cycle for low overload (LO).
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Characteristic curves (continued)
Derating data, PM240-2 Power Modules (continued)

Rated power ")
at 50 Hz 690 V 3 AC

Rated output current in A
for a pulse frequency of

KW hp 2 kHz 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
11 10 14 8.4 = - - - _ _
15 15 19 11.4 = = = _ _ _
18.5 20 23 13.8 - = = _ _ _
22 25 27 16.2 = - - _ — _
30 30 35 21 - - = - _ _
37 40 42 25.2 - = = _ _ _
45 50 52 31.2 = = - _ — _
55 60 62 37.2 - = = _ _ _
75 75 80 48 - = = _ _ _
90 100 100 60 - - - - _ _
110 100 115 69 - = = _ _ _
132 125 142 85.2 = = - _ — _
160 150 171 102.6 - - = - _ _
200 200 208 124.8 - = = _ _ _
250 250 250 150 - - = - — _
The permissible motor cable length depends on the cable type
and the pulse frequency.
Ambient temperature
%130 ﬂ%ﬂ
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(14) (32) (50) (68) (86) (104) (122)(°F)(140)

Ambient temperature —=

Permissible output current as a function of ambient temperature for low
overload (LO) for PM240-2 Power Modules, frame sizes FSA to FSC
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Ambient temperature —=

Permissible output current as a function of ambient temperature for low
overload (LO) for PM240-2 Power Modules, frame sizes FSD to FSG

The operating temperature ranges of the Control Units should be
taken into account. The temperature ranges are specified in the
section Technical specifications under Control Units.

") Rated power based on the rated output current /4. The rated output
current k4164 is based on the duty cycle for low overload (LO).

(14) (32) (50) (68) (86) (104) (122)(°F)(140)

Ambient temperature ——

Permissible output current as a function of ambient temperature for high
overload (HO) for PM240-2 Power Modules, frame sizes FSA to FSC
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Permissible output current as a function of ambient temperature for high
overload (HO) for PM240-2 Power Modules, frame sizes FSD to FSG
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Characteristic curves (continued)

Derating data, PM240-2 Power Modules (continued)
Installation altitude

Permissible line supplies as a function of the installation altitude

e |nstallation altitude up to 2000 m (6562 ft) above sea level
- Connection to every supply system permitted for the inverter

¢ |nstallation altitudes between 2000 m (6562 ft) and 4000 m
(13124 ft) above sea level
- Connection only to a TN system with grounded neutral point
- TN systems with grounded line conductor are not permitted
- The TN line system with grounded neutral point can also be (13(%%(1)) (%ggg) (%ggg) (’f?) (14301%%
supplied using an isolation transformer Installation altitude above sea level —=
- The phase-to-phase voltage does not have to be reduced

80

~
o
G_D011_EN_00520

(o2}
o2

Permissible output current —=

The Con_nected motors, power elements and components must Permissible output current as a function of the installation altitude for
be considered separately. PM240-2 Power Modules at 40 °C for low overload (LO)

System operating voltage

The rated output current remains constant over the 380 V to
480 V 3 AC voltage range.

More information on the derating data of the PM240-2 Power
Modules is available in the Hardware Installation Manual on the
Internet at:

www.siemens.com/sinamics-g120/documentation
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Characteristic curves (continued)

Derating data, PM250 Power Modules
Pulse frequency

Rated power Rated output current in A

at400V 3 AC for a pulse frequency of

kW hp 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
7.5 10 18 12.5 11.9 10.6 9.2 7.9 6.6
11 15 25 18.1 171 15.2 183 1.4 €&
15 20 32 24.7 23.4 20.8 18.2 15.6 13
18.5 25 38 32 27 23 19 17 15
22 30 45 38 32 27 23 20 18
30 40 60 51 42 36 30 27 24
37 50 75 64 58 45 38 34 30
45 60 90 77 63 54 45 4 36
55 75 110 94 77 - - - -
75 100 145 123 102 - - - -
90 125 178 151 125 - - - -

Ambient temperature
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Installation altitude above sea level —=—
Ambient temperature —— L ) ) . )
Permissible output current as a function of the installation altitude for

Permissible output current as a function of ambient temperature for low PM250 Power Modules, frame sizes FSC to FSF

overload (LO) for PM250 Power Modules, frame sizes FSC to FSF System operating voltage
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Line voltage = —=
Ambient temperature —=
Permissible output current as a function of the line voltage for
Permissible output current as a function of ambient temperature for high PM250 Power Modules, frame sizes FSC to FSF
overload (HO) for PM250 Power Modules, frame sizes FSC to FSF

The operating temperature ranges of the Control Units should be 1%/2 | “
taken into account. The temperature ranges are specified in the g 801 ;
section Technical specifications under Control Units ] } |
. . 60 }
Installation altitude 3 | I g
® L8
Permissible line supplies as a function of the installation altitude e 40 { I
* Installation altitude up to 2000 m (6562 ft) above sea level z 20 ‘ } g‘
- Connection to every supply system permitted for the inverter E Ll LS
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e |nstallation altitudes between 2000 m (6562 ft) and 4000 m
(13124 ft) above sea level 342 ) 528
- Connection only to a TN system with grounded neutral point HIOVBIEED ==
- TN systems with grounded line conductor are not permitted Permissible rated power as a function of the line voltage for
- The TN line system with grounded neutral point can also be  py250 Power Modules. frame sizes FSC to FSF
supplied using an isolation transformer i ) ' )
- The phase_to_phase Vo|tage does not have to be reduced More information on the del'atmg data of the PM250 Power

Modules is available in the Hardware Installation Manual on
The connected motors, power elements and components must  thg |nternet at:

be considered separately. www.siemens.com/sinamics-g120/documentation
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp)

Power Modules

. Dimensional drawings

PM240-2 Power Modules, standard variant
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Principle dimension drawing and drill pattern for PM240-2 Power Modules, standard variant, with/without integrated line filter
Frame size  Dimensions Drilling dimensions Cooling clearance 2) Mounting
in mm (inches) in mm (inches) in mm (inches)
a b ® d e f top bottom front With bolts
(width) (height) (depth)
PM240-2 Power Modules, standard variant, with/with