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oo b SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp)

The products and systems
described in this catalog
are distributed under

application of a certified SINAMICS G120P pump,

quality and environmen- fan, com pressor inverters

tal management system 0.37 kW to 90 kW (0.5 hp to 125 hp)
in accordance with

IS0 9001:2008 (Certified SINAMICS G120 standard inverters
nEplelE e e 0.37 kW to 250 kW (0.5 hp to 400 hp)

DE-001258 QMO08) and
ISO 14001:2004/Cor 1:
2009 (Certified Registra-
tion No. DE-001258 UM).
The certificate is
recognized by all

IQNet countries.

SINAMICS G120D distributed inverters
0.75 kW to 7.5 kW (1.0 hp to 10 hp)

Supersedes:
Catalog D 31 - 2012 chapters 4, 5, 6 and 8

Notes:

The Catalog News D 31 N - January 2013 complements
Catalog D 31 - 2012. The Catalog News includes new
products as well as updated technical specifications and
selection and ordering data.

Refer to the Industry Mall for current updates SIMOTICS motors

of this catalog:
www.siemens.com/industrymall

The products contained in this catalog can also be found
in the Interactive Catalog CA 01.
Order No.: E86060-D4001-A510-D2-7600

Please contact your local Siemens branch Connection system MOTION-CONNECT
© Siemens AG 2013

Printed on paper from sus-
tainably managed forests
and controlled sources.

Appendix
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Answers for industry.

Siemens Industry answers the challenges in the manufacturing

and the process industry as well as in the building automation

business. Our drive and automation solutions based on Totally

Integrated Automation (TIA) and Totally Integrated Power (TIP)

are employed in all kinds of industry. In the manufacturing

and the process industry. In industrial as well as in functional

buildings.

Siemens offers automation, drive, and
low-voltage switching technology as
well as industrial software from stan-
dard products up to entire industry solu-
tions. The industry software enables our
industry customers to optimize the en-
tire value chain — from product design
and development through manufacture
and sales up to after-sales service. Our
electrical and mechanical components
offer integrated technologies for the en-
tire drive train — from couplings to gear
units, from motors to control and drive
solutions for all engineering industries.
Our technology platform TIP offers
robust solutions for power distribution.

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

Siemens D 31 N - January 2013
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System overview

Converter/inverter selection
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. Overview

SINAMICS selection guide — typical applications

Continuous motion

Non-continuous motion

Application

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

Basic

Medium

High

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

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
compress- | Compressors Compressors
ing G110, G120C G120P, G120C, $120 s110 $110, S120 $120
(G130, G150, GM150, G120 (GM150)
GL150) (G130, G150, GM150,
GL150)
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
G110, G110D, G120D, G120C, $120 G120D [Em, S110 $110, S120 $120
G120C G120, S120 (5150, SM150, SL150, (DCM) (DCM)
(G130, G150, GM150) (G130, G150, $150, GM150, DCM)
GM150, GL150, SM150,
DCM)
Processing | Mills Mills Extruders Tubular bagging Tubular bagging Servo presses
Mixers Mixers Winders and machines machines Rolling mill drives
@ Kneaders Kneaders unwinders Single-axis motion  Single-axis motion  Multi-axis motion
Crushers Crushers Lead/follower drives |control control control
@ Agitators Agitators Calenders such as such as such as
Centrifuges Centrifuges Main press drives e Position profile ® Position profile * Multi-axis
Extruders Printing machines e Path profile e Path profile positioning
Rotary furnaces e Cams
e Interpolations
G120C G120C, G120 S120 S110 S$110, S120 S120
(G130, G150, GM150) (G130, G150, S150, (S150, DCM) (SM150, SL150, DCM)

GM150, GL150, DCM)

Machining

N

Main drives for

Main drives for

Main drives for

Axle drives for

Axle drives for

Axle drives for

(Devices in brackets are not included in Catalog D 31)

e Turning e Drilling e Turning e Turning e Drilling e Turning
* Drilling e Sawing * Drilling * Drilling ® Sawing * Drilling
¢ Milling * Milling ¢ Milling * Milling
e Gear cutting e [ asering
e Grinding e Gear cutting
® Grinding
¢ Nibbling and
punching
$110 $110, S120 $120 $110 $110, S120 $120
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System overview

Converter/inverter selection

. Overview

Using the SINAMICS selection guide

The varying range of demands on modern variable frequency
drives requires a large number of different types. This means
that the individual types are highly efficient, but the selection of
the right drive becomes significantly more complex. The appli-
cation matrix shown simplifies this selection process consider-
ably, by suggesting the ideal SINAMICS drive for examples of
typical applications and requirements.

e The relevant type of use can be found on the vertical axis
(supply, movement, processing or machining).

e What type of movement should be realized with what level of
quality (basic, medium, high)? Find this using the relevant
fields on the horizontal axis.

To make orientation easier, an example selection of typical
applications is shown.

SINAMICS drives can be used to implement all types of
applications. Just a part of the SINAMICS family is described
here:

e SINAMICS G110

e SINAMICS G120C

e SINAMICS G120P

e SINAMICS G120

e SINAMICS G110D

e SINAMICS G120D

e SINAMICS S110

e SINAMICS S120 (single-axis AC drive)

The SINAMICS frequency converter family contains numerous
other converters which can be found in the following catalogs if
required:
e Motion Control low-voltage converters:

SINAMICS S120 and SIMOTION = Catalog PM 21

e | ow-voltage converters with powers > 250 kW (400 hp):
SINAMICS G130, SINAMICS G150 = Catalog D 11
SINAMICS S150 = Catalog D 21.3

¢ Medium-voltage converters:
SINAMICS GM150, SINAMICS SM150 = Catalog D 12

¢ SINAMICS DC drives = Catalog D 23.1

e Solutions for machine tools:
SINUMERIK & SINAMICS = Catalogs NC 61, NC 62 and
NC 82

. Application examples
Moving

SINAMICS moves continuous or highly dynamic elevators, roll
feeds, and many other applications from simple to high-perfor-
mance versions, for conveyor technology, handling technology
and many other areas. The solution suggested here for storage
and retrieval machines is an example from the broad range of
applications.

Storage and retrieval machines

SINAMICS G 120D =,
SINAMICS S110 and
SINAMICS S120, with power
ratings from 0.12 kW to 90 kW
(0.16 hp to 125 hp), are ideally
suited to motion control for
synchronous and asynchronous
(induction) motors in storage
and retrieval machines.
Depending on the application,
there is a solution based on the
drive-integrated positioning
function Epos, a solution using
the SIMOTION Motion Control
System and a SIMATIC-based
motion control solution.

Additional advantages:

e Precise positioning functions

e A high degree of flexibility, even for multi-axis groups and for
three-dimensional movement sequences

e Energy-efficient thanks to regenerative feedback capability
e Can be controlled with SIMATIC or SIMOTION

Application Non-continuous motion

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

Basic Medium High

Moving Traction drive, lifting/lowering drive, telescopic conveyor

Supply 380 ... 480V 3 AC

voltage

Power 0.12 ... 90 kW (0.16 ... 125 hp)

Degree of | IP65 for SINAMICS G120D, IP20

protection

SINAMICS | SINAMICS G120D SINAMICS S110 SINAMICS S120
platform SINAMICS S110  SINAMICS S120

Siemens D 31 N - January 2013 1/3
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System overview

SIMOTICS motors
for motion control applications

. Overview
SIMOTICS
Low-voltage motors for mains and converter operation
General purpose Severe duty Non-standard Definite purpose  Explosion-protected High torque
GP SD TN DP XP HT
Power IEC: IEC: 200 ... 1250 kW 0.09 ... 1250 kW IEC: 150 ... 2100 kW
0.09 ... 45 kW 0.75 ... 315 KW 0.12 ... 1000 kW
NEMA: NEMA: NEMA:
1...200 hp 1...400 hp 1...300 hp
Torque IEC: IEC: 800 ... 8500 Nm 0.61 ... 8500 Nm IEC: 6000 ... 42000 Nm
0.61 ... 292 Nm 5...2022 Nm 0.61 ... 8090 Nm
NEMA: NEMA: NEMA:
2 ... 883 Ib-ft 1.5... 1776 Ib-ft 1.5... 1187 Ib-ft
Speed 750 ... 3600 rpm 750 ... 3600 rpm 750 ... 5000 rpm 750 ... 3600 rpom 750 ... 3600 rpom 0 ... 800 rpm
Applications Pumps, fans, com- Pumps, fans, com- Pumps, fans, com- Special motors for ~ For general indus-  High-torque gearless
pressors with espe- pressors, marine pressors, mixers, e.g. work and trans- trial applications motors for paper-
cially low weight and offshore appli- extruders in the port roller tables, with special explo- making machines,
and high efficiency cations, mixers, chem. and petro- ventilation of tun- sion protection low-speed pumps,
requirements mills, extruders, chem. industries, nels, multi-storey requirements, e.g.  mills, steel shears,
rollers with special  paper-making car parks, shopping in the process bow thrusters,
demands on machines, mining, malls, dockside industry winches or main drives
ruggedness, cement, steel indus- cranes, container on ships
particularly in the try and marine terminals
chem. and petro- applications
chem. industries
SIMOTICS
Motors for motion control DC motors High-voltage motors
Servo Main Linear Torque
S M L T
Power 0.05 ... 34.2 kW . 1340 kW 1.29 ... 81.9 kW . 380 kW Up to 1610 kW 200 ... 100000 kW
(0.07 ... 45.9 hp) (3 75 .. 1797 hp) (1.73 ... 110 hp) (2 28 ... 510 hp) (2159 hp) (268 ... 134100 hp)
Torque 0.08 ... 125 Nm 13 ... 12435 Nm Feed force 2 ... 7000 Nm Up to 44500 Nm 1290 ... 25000000 Nm
(0.06 ... 92.2 Ibs-ft)  (9.59 ... 9172 Ibs-ft) 66.3 ... 10375 N (16.2 ... 5163 Ibs-ft) (32823 Iby-ft) (952 ... 18440000 Ib¢-ft)
(14.9 ... 2332 Iby)
Speed Up to 10000 rpm Up to 40000 rpm Velocity Up to 1800 rpm Up to 3600 rpm 9 ... 15000 rpm
up to 1280 m/min
Applications Highly dynamic, High-precision, Applications with Rotary axis applica- Motors for drive Medium-voltage and

high-voltage drive
applications including
pumps, fans, compres-
sors, extruders, mills,
crushers, conveyor
belts, refiners, excava-
tors for open-cast
mining, main drives for

high-precision
applications, e.g.
handling systems,
wood, glass,
ceramics and stone
working, packag-
ing, plastics and
textile machines,

highly dynamic
rotary axes, e.g.
main drives in
presses, printing
machines, roller
drives and winders
in foil machines and
other converting

stringent require-
ments of dynamic
response and
precision for linear
movements, e.g.
machining centers,
turning, grinding,
laser machining,

tions with stringent  applications in all
requirements of areas of industry
precision and force, and in infrastructure
e.g. extruders,

winders, servo

presses, roller

drives, rotary axes

in machine tools,

machine tools applications, main  handling and rotary index tables, marine applications,
spindle drives in machine tool tool magazines main drives for rolling
machine tools applications mills

Further motors can be found in Catalogs D 81.1 and D 84.1.

Iz
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System overview

SIMOTICS motors
for motion control applications

. Overview

SIMOTICS stands for
m 125 years of experience in building electric motors
= The most comprehensive range of motors worldwide

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

m Innovative motor technologies of the highest quality and
reliability

m Qutstanding dynamic response, precision and efficiency
combined with the optimum degree of compactness

= Motor-end system integration into the drive train

m 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.

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
unigque proximity to industries, resulting in 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 converter
family and the SIRIUS complete portfolio of industrial controls,
SIMOTICS fits seamlessly as part of the complete drive train into
automation solutions which are based on the SIMATIC,
SIMOTION and SINUMERIK control systems.

Siemens D 31 N - January 2013 1/5
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System overview

SIMOTICS motors
for motion control applications

. Overview

Overview of motors for motion control applications

Servo S
1FK/AFT

SIMOTICS - the largest motor portfolio worldwide

Motors for motion control applications

Main M
1PH/AFE

Linear L
1FN

Rated power
0.05 ... 34.2 kW
(0.05 ... 45.9 hp)

Rated torque
0.08 ... 125 Nm
(0.06 ... 92.2 Iby-ft)

Rated speed
1500 ... 6000 rpm

Application examples

Handling systems, wood, glass,
ceramics and stone working,
packaging, plastics and textile
machines, machine tool
applications

Highlights

Servomotors for highly dynamic,
exact positioning and precise
motion control — including motors
with planetary and bevel gears

Degrees of protection
IP64 ... IP67
Catalog

PM 21, D 31, NC 61, NC 62,
NC 82

Rated power
2.8... 1340 kW
(8.75 ... 1797 hp)

Rated torque
13... 12435 Nm
(9.59 ... 9172 Ib-ft)

Rated speed
400 ... 40000 rpm

Main drives in presses, printing
machines, roller drives and
winders in foil machines and
other converting applications,
main spindle drives in machine
tools

Main motors for precise concen-
tricity in rotary axes and main
drives

IP23 ... IP65

PM 21, D 31, NC 61, NC 62,
NC 82

Rated power
1.29 ... 81.9 kW
(1.73 ... 110 hp)

Rated force

66.3 ... 10375 Nm
(14.9 ... 2332 Iy
Maximum force
157 ... 20700 Nm
(35.3 ... 4654 Iby)

Velocity
93.9 ... 1280 m/min

Machining centers, turning,
grinding and laser machining,
handling and machine tool
applications

Linear motors for outstanding
dynamic response and precision
for linear traversing motions

IP65

PM 21, NC 61, NC 62

Torque T
1FW

Rated power
1.7 ... 380 kW
(2.28 ...510 hp)

Rated torque
22 ...7000 Nm
(16.2 ... 5163 Ib¢-ft)

Rated speed
38 ... 1200 rpm

Extruders, winders, servo presses,
roller drives, rotary axes in machine
tools, rotary index tables, tool
magazines

Torque motors for the gearless
direct drive of rotary axes

IP23 ... IP55

PM 21, NC 61, NC 62

1/6 Siemens D 31 N - January 2013
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System overview

SIMOTICS motors
for motion control applications

. Overview

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 con-
verters, all products in the portfolio impress with their compact
dimensions, 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.
SIMOTICS S motors are also available optionally with gearing.

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, they cover virtually every application.

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
excellent precision, dynamic response and low wear, these
motors have all the right credentials for use as built-in motors in
rotary indexing machines, 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.

Optimally coordinated system solutions

SIMOTICS motors are perfectly coordinated with the drive
systems 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.

e Engineering tool SIZER for Siemens Drives
- User-friendly support when dimensioning the motor and
gear unit
www.siemens.com/sizer

e CAD CREATOR

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

Siemens D 31 N - January 2013
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Introduction
Application
More information

SINAMICS G120C compact inverters
Overview

Benefits

Design

Integration

Configuration

Selection and ordering data
Technical specifications
Characteristic curves
Dimensional drawings
More information

2kl Line-side components
A8kl Line reactors

2/2er 1 Recommended line-side
power components

4/21 DC link components
ZjZR S Braking resistors

Supplementary system components
Operator panels

Intelligent Operator Panel IOP

Basic Operator Panel BOP-2
Memory cards
PC inverter connection kit 2

J/Ph¢ . Spare parts
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp

to 25 hp

. Application
Application

Continuous motion

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

Basic

Medium

High

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

Basic

Medium

High

Pumping, Centrifugal pumps  Centrifugal pumps |- cocriic coew Hydraulic pumps Hydraulic pumps Descaling pumps
ventilating, |Radial / axial fans Radial / axial fans pumps Metering pumps Metering pumps Hydraulic pumps
compress- | Compressors Compressors
n9 ©0.G120C G120P, G120C, S120 S110 S110, S120 $120
(G130, G150, GM150 G120 (GM150)
GL150) (G130, G150, GM150
GL150)
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
G110, G110D, 1200, G120C. S120 G120D, S110 S$110, S120 S$120
G120C G120, S120 (S150, SM150, SL150 (DCM) (DCM)
(G130, G150, GM150) (G130, G150, S150 GM150, DCM)
GM150, GL150, SM150
DCM)
Processing | Mills Mills Extruders Tubular bagging Tubular bagging Servo presses
Mixers Mixers Winders and machines machines Rolling mill drives
@ Kneaders Kneaders unwinders Single-axis motion Single-axis motion Multi-axis motion
Crushers Crushers Lead/follower drives |control control control
@ Agitators Agitators Calenders such as such as such as
Centrifuges Centrifuges Main press drives e Position profile e Position profile e Multi-axis
Extruders Printing machines e Path profile e Path profile positioning
Rotary furnaces e Cams
* Interpolations
G120C G120C. « © S120 S110 S$110, S120 S120
(G130, G150, GM150) (G130, G150, S$150 (S150, DCM) (SM150, SL150, DCM)

GM150, GL150, DCM)

Machining

N

Main drives for

Main drives for

Main drives for

Axle drives for

Axle drives for

Axle drives for

(Devices in brackets are not included in Catalog D 31)

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

e Turning ¢ Drilling e Turning e Turning e Drilling e Turning
e Drilling ® Sawing e Drilling e Drilling e Sawing e Drilling
e Milling e Milling e Milling e Milling
e Gear cutting ¢ Lasering
e Grinding e Gear cutting
e Grinding
¢ Nibbling and
punching
S110 S$110, S120 S$120 S110 $110, S120 $120

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

. More information

You may also be interested in these inverters:

e More performance in the control cabinet in IP20 degree of protection = SINAMICS G120

e Higher degree of protection for power ratings up to 7.5 kW = SINAMICS G110D, SINAMICS G120D
e With positioning function in the control cabinet in IP20 degree of protection = SINAMICS S110

With positioning function for distributed drive solutions in IP65 degree of protection = SINAMICS G120D

4/2
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

| Overview N 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 al-
low these devices to be installed in machine control enclosures
and control cabinets for maximum space utilization. The
SINAMICS G120C compact inverter can be butt-mounted
directly, without derating; the PROFINET version can be butt-
mounted up to 55 °C (131 °F).

SINAMICS G120C frame sizes FSA, FSB and FSC
with mounted blanking cover

SINAMICS G120C compact inverters offer a well-balanced
combination of features to address a wide range of applications.
SINAMICS G120C inverters 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.
SINAMICS G120C, frame size FSB, with BOP-2

I Benefits SINAMICS G120C can be integrated into the widest range of

m Compact design applications, either using the integrated digital and analog
Side-bv-side desi inputs or via the integrated fieldbus interface (available in the

¥ slde-by-side design USS/Modbus RTU, PROFIBUS DP, PROFINET, CANopen ver-
m High power density, low envelope dimensions sions). Especially the product versions with integrated
® Simple installation in the tightest space PROFIBUS DP or PROFINET interface make full integration into

L ) the Siemens TIA family possible, therefore allowing the advan-
® Low space requirement tages of the seamless TIA product family to be fully utilized.

m Use in small control cabinets, close to the machine SINAMICS G120C devices are preset in the factory so that they
m Optimized parameter set can be immediately connected to PROFIBUS DP, PROFINET

. . and CANopen fieldbuses and used without parameterization.
m Optimized commissioning

; SINAMICS G120C is also equipped with the safety function
]
Getting Started document STO (Safe Torque Off) as standard, which is used to safely stop
m BOP-2 or IOP operator panels can be used drives. As a consequence, machine manufacturers can simply
® Integrated USB connection comply with current machinery directives with minimum associ-
m Simple and fast software parameter assignment ated costs.
m Simple to use during commissioning and in operation SINAMICS G120C can control asynchronous (induction) motors

in the power range from 0.37 kW up to 18.5 kW (0.5 hp up to

= Minimized training costs, existing SINAMICS know-how 25 hp). Reliable and efficient motor operation is achieved by

cgn be used ) ) ) ) ) using state-of-the-art IGBT technology combined with vector
= High degree of service friendliness, simple maintenance control. The extensive range of functions integrated in the
® Plug-in terminals SINAMICS G120C also offers a high degree of protection for the

m Cloning function using BOP-2, IOP or memory card inverter and motor.

m Operating hours counter for "drive on" and "motor on"
m Fast mechanical installation

® Intuitive standard commissioning

m Integrated component of Totally Integrated Automation
m Energy-efficient, sensorless vector control

m Automatic flux reduction with V/FECO

m Integrated energy saving computer

m Safety Integrated (STO)

m Communications versions with PROFINET, PROFIBUS DP,
CAN, USS/Modbus RTU

m Coated modules
m Operation up to an ambient temperature of 60 °C (140 °F)
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SINAMICS G120C compact inverters

0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

| Design

Fuse/
circuit breaker

Line reactor

USB cable

SINAMICS G120C

fa

BOP-2

-

IOP
handheld

Braking resistor

G_DO011_EN_00340

Motor

Line-side components
Line reactors
A line reactor is used to smooth voltage peaks (inverter protec-

tion) and to reduce commutating dips (line harmonic distortion).

Recommended line-side power components

Standard fuses can be used for the SINAMICS G120C. These
must be dimensioned to comply with local regulations. In this
chapter, you will find recommended components such as fuses

and circuit breakers in compliance with IEC and UL regulations.

DC link components

Braking resistors

The excess energy of the DC link is dissipated using the braking
resistor. The braking resistors are designed for use with the
SINAMICS G120C. This has an integrated brake chopper
(electronic switch).

Supplementary system components
Intelligent Operator Panel IOP

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

Basic Operator Panel BOP-2

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

Memory cards

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

PC inverter connection kit 2

For controlling and commissioning an inverter directly from a PC,
if the STARTER commissioning tool V4.3 and higher has been
installed on the PC.

Spare parts

Shield plates

A set of shield plates is included in the scope of delivery for the
motor and signal cables corresponding to the frame size of the
SINAMICS G120C, and can also be ordered as spare parts.

Spare parts kit

This kit comprises 5 sets of 1/O terminals, 1 RS485 terminal,
2 pairs of Control Unit doors (1 x PN and 1 x other communica-
tion versions) and 1 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 correspond-
ing to the frame size of the SINAMICS G120C.

Fan unit

A replacement fan (at the rear of the device; heat sink) compris-
ing a pre-assembled unit with holder and fan can be ordered
corresponding to the frame size of the SINAMICS G120C.
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SINAMICS G120C compact inverters

0.55 kW to 18.5 kW (0.75 hp

to

25 hp

SINAMICS G120C compact inverters

| Integration

24.7kQ

—|----o 69
034
PTC/KTY

0to 20 mA
max. 500 Q

Low voltage
only
(30 V, 500 mA)

380 Vto 480V 3 AC

L1

I0OP Handheld L2

L3

PE

BOP-2

i

o] [
EREE]
0@

B

PC Inverter I:I I:I I:I
Connection Kit-2

u1/
L1

v/
L2

W1/
153

PE

11 +10VvouT
hd

12 GND

13 Alo+

>
@

_?7
o

A

__________<>_4;

|~ _[s DO
|~ 46 DIt
|~ _i7 DR
|~ s bs
| ;16D
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\/

19 +24v OUT
128 GND
{ o DIcom
! 134 DICOM2

114 T1MOTOR

15 T2 MOTOR

=

2 AO0+

Q

O—-0-—

=

3 GND

———d—

120 com

131 +24V IN

From
ext.

132 GND IN

source

VETRTERY

CPU

DIP switch
Analog inputs
010 20 mA

ON

O

Oto10V

OFF

""" Line filter 1
I classA |
-

DIP switch for fieldbus address

ON [ (1) | @@ |@®]|18)](32)

[]sito
[ sit1
[]sit2
[]sit3
[]sit4
[]sits

OFF

Communication

interface

G_DO11_EN_00366a

Connection example for SINAMICS G120C
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

1) Shield
2) Not connected
3) RxD/TxD-P

1) Not connected

2) CAN_L
3) CAN_GND
4) Not connected

4) CNTR-P 5) (CAN_SHLD), optional shield
5) DGND 6) (GND), optional CAN ground
6) VP 7) CAN_H

7) Not connected
8) RxD/TxD-N
9) Not connected

PROFIBUS DP communication interface

8) Not connected
9) Not connected

CANopen communication interface

. Integration
bus termination
OFF ON
g .
USS/Modbus RTU g PROFINET g
O‘ _________________ _ (_')‘
nov T 5| Dl
2) RS485N ®® ®'®@® 1) RX+ T Mhl m
3) RS485P CASRCACKE) 2) RX- uanianny [
4) Shield 3) TX+
5) Not connected 4) Not connected
5) Not connected
6) TX-
7) Not connected
8) Not connected
USS/Modbus RTU communication interface PROFINET communication interface
bus termination
OFF ON
d L
PROFIBUS DP g CANopen g‘
K.'J‘ [}
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SINAMICS G120C compact inverters

0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

. Configuration

The following electronic configuring guides and engineering
tools are available for the SINAMICS G120C compact inverters:

Selection guide DT Configurator within the CA 01

The interactive catalog CA 01 — the offline mall of Siemens
Industry Automation & Drive Technologies — contains over
100000 products with approximately 5 million possible drive
system product variants. The DT Configurator has been devel-
oped to facilitate selection of the optimum motor and/or inverter
from the wide spectrum of drives. The configurator is integrated
as a "selection guide" in this catalog on the DVD-ROM with the
selection and configuration tools.

Online DT Configurator

In addition, the DT Configurator can be used in 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
engineer the SINAMICS and MICROMASTER 4 drive families.
It provides support when selecting the hardware and firmware
components necessary to implement a drive task. SIZER for
Siemens Drives covers the full range of operations required to
configure a complete drive system, from basic single drives to
demanding multi-axis applications.

Additional information on the SIZER for Siemens Drives
engineering tool is provided in Catalog D 31, chapter
Engineering tools.

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. For SINAMICS G120D,

STARTER version 4.3 and higher.

Additional information on the STARTER commissioning tool is
provided in Catalog D 31, chapter Engineering tools.

Drive ES engineering system

Drive ES is the engineering system used to integrate the com-
munication, configuration and data management functions of
Siemens drive technology into the SIMATIC automation world
easily, efficiently and cost-effectively. The STEP 7 Manager user
interface provides the ideal basis for this. A variety of software
packages are available for SINAMICS - Drive ES Basic,

Drive ES SIMATIC and Drive ES PCS 7.1.

Additional information on the Drive ES engineering system is
provided in Catalog D 31, chapter Engineering tools.
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

| Selection and ordering data

The order 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

e the required integrated fieldbus interface

1)

Rated power "/ Base-load Base-load Frame size Version SINAMICS G120C SINAMICS G120C

current current without filter with integrated filter
e Iy S class A
kW hp A A Order No. Order No.

Line voltage 380 ... 480 V 3 AC

055 075 17 1.3 FSA USS/Modbus RTU  [iEW 6SL3210-1KE11-8UB1 =W 6SL3210-1KE11-8AB1
PROFIBUS DP =0 6SL3210-1KE11-8UP1 =0 6SL3210-1KE11-8AP1
PROFINET i=m 6SL3210-1KE11-8UF1 =W 6SL3210-1KE11-8AF1
CANopen =W 6SL3210-1KE11-8UC1 =W 6SL3210-1KE11-8ACH
075 10 22 1.7 FSA USS/Modbus RTU  [iEm 6SL3210-1KE12-3UB1 =W 6SL3210-1KE12-3AB1
PROFIBUS DP 6SL3210-1KE12-3UP1 6SL3210-1KE12-3AP1
PROFINET 6SL3210-1KE12-3UF1 6SL3210-1KE12-3AF1
CANopen 6SL3210-1KE12-3UC1 6SL3210-1KE12-3AC1
1.1 15 3.1 22 FSA USS/Modbus RTU 6SL3210-1KE13-2UB1 6SL3210-1KE13-2AB1
PROFIBUS DP =W 6SL3210-1KE13-2UP1 =W 6SL3210-1KE13-2AP1
PROFINET 6SL3210-1KE13-2UF1 6SL3210-1KE13-2AF1
CANopen 6SL3210-1KE13-2UC1 6SL3210-1KE13-2AC1
1.5 20 4.1 3.1 FSA USS/Modbus RTU 6SL3210-1KE14-3UB1 6SL3210-1KE14-3AB1
PROFIBUS DP 6SL3210-1KE14-3UP1 6SL3210-1KE14-3AP1
PROFINET 6SL3210-1KE14-3UF1 6SL3210-1KE14-3AF1
CANopen 6SL3210-1KE14-3UC1 6SL3210-1KE14-3AC1
22 3.0 5.6 4.1 FSA USS/Modbus RTU  [iEm 6SL3210-1KE15-8UB1 =W 6SL3210-1KE15-8AB1
PROFIBUS DP 6SL3210-1KE15-8UP1 6SL3210-1KE15-8AP1
PROFINET 6SL3210-1KE15-8UF1 6SL3210-1KE15-8AF1
CANopen 6SL3210-1KE15-8UC1 6SL3210-1KE15-8AC1
3.0 4.0 7.3 5.6 FSA USS/Modbus RTU 6SL3210-1KE17-5UB1 6SL3210-1KE17-5AB1
PROFIBUS DP =0 6SL3210-1KE17-5UP1 =0 6SL3210-1KE17-5AP1
PROFINET 6SL3210-1KE17-5UF1 6SL3210-1KE17-5AF1
CANopen =W 6SL3210-1KE17-5UC1 =W 6SL3210-1KE17-5ACH
4.0 50 8.8 7.3 FSA USS/Modbus RTU 6SL3210-1KE18-8UB1 6SL3210-1KE18-8AB1
PROFIBUS DP 6SL3210-1KE18-8UP1 6SL3210-1KE18-8AP1
PROFINET 6SL3210-1KE18-8UF1 6SL3210-1KE18-8AF1
CANopen 6SL3210-1KE18-8UC1 6SL3210-1KE18-8AC1
55 7.5 12.5 8.8 FSB USS/Modbus RTU  [iEm 6SL3210-1KE21-3UB1 =W 6SL3210-1KE21-3AB1
PROFIBUS DP 6SL3210-1KE21-3UP1 6SL3210-1KE21-3AP1
PROFINET 6SL3210-1KE21-3UF1 6SL3210-1KE21-3AF1
CANopen 6SL3210-1KE21-3UC1 6SL3210-1KE21-3AC1
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 6SL3210-1KE21-7UF1 6SL3210-1KE21-7AF1
CANopen =W 6SL3210-1KE21-7UC1 =W 6SL3210-1KE21-7ACH
11 15 25 16.5 FSC USS/Modbus RTU 6SL3210-1KE22-6UB1 6SL3210-1KE22-6AB1
PROFIBUS DP 6SL3210-1KE22-6UP1 6SL3210-1KE22-6AP1
PROFINET 6SL3210-1KE22-6UF1 6SL3210-1KE22-6AF1
CANopen 6SL3210-1KE22-6UC1 6SL3210-1KE22-6AC1
15 20 31 25 FSC USS/Modbus RTU  [iEm 6SL3210-1KE23-2UB1 =W 6SL3210-1KE23-2AB1
PROFIBUS DP 6SL3210-1KE23-2UP1 6SL3210-1KE23-2AP1
PROFINET 6SL3210-1KE23-2UF1 6SL3210-1KE23-2AF1
CANopen 6SL3210-1KE23-2UC1 6SL3210-1KE23-2AC1
185 25 37 31 FSC USS/Modbus RTU 6SL3210-1KE23-8UB1 6SL3210-1KE23-8AB1
PROFIBUS DP 6SL3210-1KE23-8UP1 6SL3210-1KE23-8AP1
PROFINET =W 6SL3210-1KE23-8UF1 6SL3210-1KE23-8AF1
CANopen =W 6SL3210-1KE23-8UC1 =W 6SL3210-1KE23-8ACH

" The rated power of the device based on the rated output current /_and a rated input voltage of 400 V 3 AC. The rated power is specified on the device rating plate.
The base-load current /_is based on the duty cycle for low overload (LO). The current value is specified on the device rating plate.

2)

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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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

. Technical specifications

Unless explicitly specified otherwise, the following technical specifications are valid for all SINAMICS G120C compact inverters.

Mechanical specifications

Vibratory load
According to EN 60068-2-6

e Transport in the transport packaging

® Operation

5 ... 9 Hz: Constant deflection 3.1 mm
9 ... 200 Hz: Constant acceleration = 9.81 m/s2 (1 x g)

2 ... 9 Hz: Constant deflection 7 mm
9 ... 200 Hz: Constant acceleration = 19.62 m/s® (2 x g)

Shock load
According to EN 60068-2-27

® Transport in the transport packaging

e Operation

147.15 m/s? (15 x g)/11 ms
3 shocks in each axis and direction

147.15 m/s? (15 x g)/11 ms
3 shocks in each axis and direction

Degree of protection

IP20/ UL open type

Permissible mounting position

Horizontal panel mounting

Ambient conditions

Protection class
According to EN 61800-5-1

Class IIl (PELV1)

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

« Storage " acc. to EN 60068-2-1
« Transport V) acc. to EN 60068-2-1
e Operation acc. to EN 60068-2-2

-40 ... +70 °C (-40 ... +158 °F)

-40 ... +70 °C (-40 ... +158 °F)

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

>40 ... 60 °C (104 ... 140 °F) see derating characteristics

Environmental class in operation
¢ Harmful chemical substances

¢ Organic/biological pollutants

® Degree of pollution

Standards

Class 3C2 to EN 60721-3-3
Class 3B1 to EN 60721-3-3
2 acc. to EN 61800

Compliance with standards

CE, cULus, c-tick

Fail-safe certification
¢ According to EN 60204 (2007)

¢ According to IEC 61508, Parts 1to 7
(1998 ... 2001)

e According to EN ISO 13849 Part 1
(2008)

* PFHp
o T1

Function: Safe Torque Off (STO)
Category 3
SIL2

PLd

5x 108
20 years

CE marking, according to

EMC Directive 2004/108/EC
Low-Voltage Directive 2006/95/EC

EMC behavior
According to EN 61800-3

® Frame sizes FSA to FSC with
integrated line filter class A

® Frame size FSA with integrated line
filter class A

® Frame size FSB with integrated line
filter class A and non-PROFINET
version

e Frame size FSB with integrated line
filter class A and PROFINET version

as well as mandatory use of a line
reactor at the inverter

e Frame size FSB with integrated line
filter class A and PROFINET version

® Frame size FSC with integrated line
filter class A

) In transport packaging.

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.
Category C2 with max. 25 m (82 ft) shielded motor cable and conducted interference

Category C2 with max. 25 m (82 ft) shielded motor cable

Category C2 with max. 25 m (82 ft) shielded motor cable

Category C2 with max. 25 m (82 ft) shielded motor cable

Category C3 with max. 25 m (82 ft) shielded motor cable

Category C3 with max. 25 m (82 ft) shielded motor cable
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

. Technical specifications

SINAMICS G120C
compact inverter

USS/Modbus RTU
version

6SL3210-1KE..-..B1
Integrated bus interface

PROFIBUS DP version

6SL3210-1KE..-..P1

PROFINET version CANopen version

6SL3210-1KE..-..F1 6SL3210-1KE..-..C1

Protocols USs PROFIdrive Profile V4.1 PROFINET 10 CANopen
Modbus RTU PROFIdrive profile V4.1
(switchable using a PROFIsave
parameter) PROFlenergy
Hardware Plug-in terminal, insulated, 9-pin SUB-D connector, 2 x RJ45, max. 100 Mbit/s  9-pin SUB-D socket,
USS: max. 187.5 kbaud insulated, (full duplex), device name insulated,
Modbus RTU: 19.2 kbaud, Max. 12 Mbit/s can be stored on the Max. 1 Mbit/s

Bus terminating resistors
that can be switched in

Slave address can be set
using DIP switches

device

1/0 interfaces
Signal cable cross-section

0.15mm? ... 1.5 mm? (AWG28 ... AWG16)

Digital inputs — Standard

e Switching level: 0 — 1
® Switching level: 1 -0
e Input current, max.

6 isolated inputs

Optically isolated;
Free reference potential (own potential group)
NPN/PNP logic can be selected using the wiring

1V
5V
15 mA

Fail-safe input

1 safety input

When using the standard digital inputs (DI4+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

® Switching threshold: 0 — 1
e Switching threshold: 1 - 0

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.
4V
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

Sensors that can be connected: PTC, KTY and Thermo-Click,
Accuracy +5 °C

Voltage supply for the
integrated Control Unit

Tool interfaces

24V DC via the Power Module or by connecting to an external 20.4 ... 28.8 V DC power supply

Memory cards Optional

1 SINAMICS micro memory card (MMC) or 1 SINAMICS SD card
Operator panels Optional

Basic Operator Panel BOP-2 or Intelligent Operator Panel IOP
PC interface usB

410
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

. Technical specifications

SINAMICS G120C compact
inverter

USS/Modbus RTU
version

6SL3210-1KE..-..B1

PROFIBUS DP version = PROFINET version CANopen version

6SL3210-1KE..-..P1 6SL3210-1KE..-..F1 6SL3210-1KE..-..C1

Open-loop/closed-loop control techniques

V/flinear/square/parameterizable v
V/f with flux current control (FCC) v
V/fECO linear/square v
Vector control, sensorless v

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
(MOP)

v

Ramp smoothing

v

Extended ramp-function generator
(with ramp smoothing Off3)

<

Positioning down ramp

Slip compensation

Signal interconnection with
BICO technology

Free function blocks (FFB)
for logical and arithmetic operations

Switchable drive data sets (DDS)

Switchable command data sets
(CDS)

Flying restart

Automatic restart
after line supply failure or operating
fault (AR)

Technology controller
(internal PID)

<

Energy consumption counter

Energy saving computer

Thermal motor protection

(12t sensor: PTC/KTY/Thermo-Click)

Thermal inverter protection

Motor identification

Motor holding brake

Auto-ramping (Vgcmax controller)

Kinetic buffering
(Vaemin controller)

NENENVENENENENEN

Braking functions
* DC braking
e Compound braking

* Dynamic braking with integrated
brake chopper

AN
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

. Technical specifications

General technical specifications of the power electronics

System operating voltage 380 ...480 V3 AC +10 % -20 %
Line supply requirements No restriction
Line short circuit voltage ug
Input frequency 47 ... 63 Hz
Output frequency
e Control type V/f 0... 650 Hz
* Control type Vector 0...240Hz
Pulse frequency 4 kHz
for higher pulse frequencies up to 16 kHz, see derating data
Power factor A 0.7 ...0.85
Offset factor cos ¢ >0.95
Output voltage, max. 95 %

In % of input voltage

Overload capability

e L 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 / (i. e. 200 % overload) for 3 s plus
Note: 1.5 x base-load current I (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.

Electromagnetic compatibility With integrated line filter Category C2/C3 according to EN 61800-3

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

Standard SCCR 65 kA

(Short Circuit Current Rating) "

Protection functions * Undervoltage

* Overvoltage

e Overcontrol/overload

e Ground fault

e Short-circuit

e Stall protection

* Motor blocking protection
® Motor overtemperature

e Inverter overtemperature

) Applies to industrial control cabinet installations to NEC article 409/UL 508A.
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SINAMICS G120C compact inverters

0.55 kW to 18.5 kW (0.75 hp

to 25 hp

SINAMICS G120C compact inverters

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Output current
at 400V 3 AC

SINAMICS G120C power electronics

6SL3210-1KE11-8..1

6SL3210-1KE12-3..1

6SL3210-1KE13-2..1

6SL3210-1KE14-3..1

* Rated current /gieq A 1.8 23 3.2 43
® Base-load current /| 2) A 1.7 2.2 3.1 41
® Base-load current Iy 3) A 1.3 1.7 22 3.1
® Imax A 2.6 3.4 4.4 6.2
Rated power
e Based on /| kW (hp)  0.55(0.75) 0.75 (1.0) 1.1(1.5) 1.5(2.0)
® Based on Iy kW (hp)  0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5)
Rated pulse frequency kHz 4 4 4 4
Efficiency 7 0.97 0.97 0.97 0.97
Power loss kW 0.04 0.05 0.05 0.07
at rated current
Cooling air requirement m3/s (ft%/s) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18)
Sound pressure level Lpp (1m)  dB <52 <52 <52 <52
Rated input current 4
® Based on /_ A 2.3 29 4.1 oI5
® Based on Iy A 18 2.5 3.2 4.5
Length of cable to braking m (ft) 15 (49) 15 (49) 15 (49) 15 (49)
resistor, max.
Line supply connection Plug-in screw terminals  Plug-in screw terminals Plug-in screw terminals Plug-in screw terminals
U1/L1, Vi/L2, W1/L3
* Conductor cross-section mm? 1 o0 28 1 000 28 1..25 1..25
(16 ... 14 AWG) (16 ... 14 AWG) (16 ... 14 AWG) (16 ... 14 AWG)
Motor connection Plug-in screw terminals  Plug-in screw terminals Plug-in screw terminals Plug-in screw terminals
Uz, vz, w2
* Conductor cross-section mm? 1..25 1..25 1..25 1..25
(16 ... 14 AWG) (16 ... 14 AWG) (16 ... 14 AWG) (16 ... 14 AWG)
Connection for braking resistor Plug-in screw terminals  Plug-in screw terminals Plug-in screw terminals Plug-in screw terminals
R1, R2
* Conductor cross-section mm? 1..25 1..25 1..25 1..25
(16 ... 14 AWG) (16 ... 14 AWG) (16 ... 14 AWG) (16 ... 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. )
® Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164)
® Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328)
Dimensions
e Width mm (in) 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)
® Depth
- Without operator panel mm (in) 2083 (7.99) 2083 (7.99) 203 (7.99) 203 (7.99)
(PN version: (PN version: (PN version: (PN version:
225.4 (8.87)) 225.4 (8.87)) 225.4 (8.87)) 225.4 (8.87))
- With operator panel mm (in) 224 (8.82) 224 (8.82) 224 (8.82) 224 (8.82)
(PN version: (PN version: (PN version: (PN version:
246.4 (9.70)) 246.4 (9.70)) 246.4 (9.70)) 246.4 (9.70))
Frame size FSA FSA FSA FSA
Weight, approx.
® Without filter kg (Ib) 1.7 (3.75) 1.7 (3.75) 1.7 (3.75) 1.7 (3.75)
o With integrated filter class A kg (Ib) 1.9 (4.19) 1.9 (4.19) 1.9 (4.19) 1.9 (4.19)

1

3
A

The base-load current / is based on the duty cycle for high overload (HO).
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

) The rated output current /4.4 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).
)
)

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.

5) 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).
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

. Technical specifications
Line voltage 380 ... 480 V 3 AC SINAMICS G120C power electronics
6SL3210-1KE15-8..1 6SL3210-1KE17-5..1 6SL3210-1KE18-8..1 6SL3210-1KE21-3..1

Output current
at 400V 3 AC

* Rated current /gieq A 5.8 7.5 9.0 13.0
® Base-load current /| 2) A 5.6 7.3 8.8 12,5
® Base-load current Iy 3) A 4.1 5.6 7.3 8.8
® Imax A 8.2 1.2 14.6 17.6
Rated power
e Based on /| kW (hp)  2.2(3.0) 3.0 (4.0) 4.0 (5.0) 5.5(7.5)
® Based on Iy kW (hp)  1.5(2.0) 2.2(3.0) 3.0 (4.0) 4.0 (5.0)
Rated pulse frequency kHz 4 4 4 4
Efficiency 7 0.97 0.97 0.97 0.97
Power loss kW 0.09 0.14 0.15 0.18
at rated current
Cooling air requirement m3/s (ft%/s) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.009 (0.32)
Sound pressure level Lpp (1m)  dB <52 <52 <52 <63
Rated input current 4
® Based on /_ A 7.4 9.5 1.4 16.5
® Based on Iy A 6.0 8.2 10.6 12.8
Length of cable to braking m (ft) 15 (49) 15 (49) 15 (49) 15 (49)
resistor, max.
Line supply connection Plug-in screw terminals  Plug-in screw terminals Plug-in screw terminals Plug-in screw terminals
U1/L1, Vi/L2, W1/L3
* Conductor cross-section mm? 1..25 1..25 1..25 4..6
(16 ... 14 AWG) (16 ... 14 AWG) (16 ... 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
(16 ... 14 AWG) (16 ... 14 AWG) (16 ... 14 AWG) (12... 10 AWG)
Connection for braking resistor Plug-in screw terminals  Plug-in screw terminals Plug-in screw terminals Plug-in screw terminals
R1, R2
* Conductor cross-section mm? 1..25 1..25 1..25 4..6
(16 ... 14 AWG) (16 ... 14 AWG) (16 ... 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. )
® Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164)
® Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328)
Dimensions
e Width mm (in) 73 (2.87) 73 (2.87) 73 (2.87) 100 (3.94)
* Height mm (in) 196 (7.72) 196 (7.72) 196 (7.72) 196 (7.72)
® Depth
- Without operator panel mm (in) 2083 (7.99) 2083 (7.99) 203 (7.99) 203 (7.99)
(PN version: (PN version: (PN version: (PN version:
225.4 (8.87)) 225.4 (8.87)) 225.4 (8.87)) 225.4 (8.87))
- With operator panel mm (in) 224 (8.82) 224 (8.82) 224 (8.82) 224 (8.82)
(PN version: (PN version: (PN version: (PN version:
246.4 (9.70)) 246.4 (9.70)) 246.4 (9.70)) 246.4 (9.70))
Frame size FSA FSA FSA FSB
Weight, approx.
® Without filter kg (Ib) 1.7 (3.75) 1.7 (3.75) 1.7 (3.75) 2.3 (5)
o With integrated filter class A kg (Ib) 1.9 (4.19) 1.9 (4.19) 1.9 (4.19) 2.5(5.5)

) The rated output current /464 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 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.

5) 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).
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SINAMICS G120C compact inverters

0.55 kW to 18.5 kW (0.75 hp

to 25 hp

SINAMICS G120C compact inverters

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Output current
at 400V 3 AC

SINAMICS G120C power electronics

6SL3210-1KE21-7..1

6SL3210-1KE22-6..1

6SL3210-1KE23-2..1

6SL3210-1KE23-8..1

* Rated current /gieq A 17.0 26.0 32.0 38.0

® Base-load current /| 2) A 16.5 25.0 31.0 37.0

® Base-load current Iy 3) A 12.5 16.5 25.0 31.0

® Imax A 25.0 33.0 50.0 62.0

Rated power

e Based on /| kW (hp)  7.5(10) 11.0(15) 15.0 (20) 18.5 (25)

® Based on Iy kW (hp)  5.5(7.5) 7.5 (10) 11.0 (15) 15.0 (20)

Rated pulse frequency kHz 4 4 4 4

Efficiency 7 0.97 0.97 0.97 0.97

Power loss kW 0.24 0.35 0.43 0.50

at rated current

Cooling air requirement m3/s (ft%/s) 0.009 (0.32) 0.018 (0.64) 0.018 (0.64) 0.018 (0.64)

Sound pressure level Lpp (1m)  dB <63 <66 <66 <66

Rated input current 4

® Based on /_ A 215 33.0 40.6 48.2

® Based on Iy A 18.2 241 36.4 45.2

Length of cable to braking m (ft) 15 (49) 15 (49) 15 (49) 15 (49)

resistor, max.

Line supply connection Plug-in screw terminals  Plug-in screw terminals Plug-in screw terminals Plug-in screw terminals

U1/L1, Vi/L2, W1/L3

* Conductor cross-section mm? 4..6 6..16 6..16 6..16
(12 ... 10 AWG) (10 ... 5 AWG) (10 ... 5 AWG) (10 ... 5 AWG)

Motor connection Plug-in screw terminals  Plug-in screw terminals Plug-in screw terminals Plug-in screw terminals

Uz, vz, w2

» Conductor cross-section mm? 4..6 6..16 6..16 6..16
(12 ... 10 AWG) (10 ... 5 AWG) (10 ... 5 AWG) (10 ... 5 AWG)

Connection for braking resistor Plug-in screw terminals  Plug-in screw terminals Plug-in screw terminals Plug-in screw terminals

R1, R2

» Conductor cross-section mm? 4..6 6..16 6..16 6..16
(12 ... 10 AWG) (10 ... 5 AWG) (10 ... 5 AWG) (10 ... 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)

® Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164)

® Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328)

Dimensions

e 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) 2083 (7.99) 2083 (7.99) 203 (7.99) 203 (7.99)
(PN version: (PN version: (PN version: (PN version:
225.4 (8.87)) 225.4 (8.87)) 225.4 (8.87)) 225.4 (8.87))
- With operator panel mm (in) 224 (8.82) 224 (8.82) 224 (8.82) 224 (8.82)

(PN version: (PN version: (PN version: (PN version:
246.4 (9.70)) 246.4 (9.70)) 246.4 (9.70)) 246.4 (9.70))

Frame size FSB FSC FSC FSC

Weight, approx.

® Without filter kg (Ib) 2.3 (5) 4.4(9.7) 4.4(9.7) 4.4 (9.7)

o With integrated filter class A kg (Ib) 2.5(5.5) 4.7 (10.4) 4.7 (10.4) 4.7 (10.4)

1

3
A

The base-load current / is based on the duty cycle for high overload (HO).
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

) The rated output current /4.4 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).
)
)

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.

5) 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).
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

. Characteristic curves

Derating data
Pulse frequency
Rated power Rated output current A
based on low overload (LO) for a pulse frequency of
kW hp 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
055" 0.75 1.7 1.4 1.2 1.0 0.9 0.8 0.7
075" 1.0 2.2 1.9 15 1.3 11 1.0 0.9
110 1.5 3.1 2.6 2.2 1.9 1.6 14 1.2
157 2.0 41 885 2.9 2.5 2.1 1.8 1.6
221 3.0 5.6 438 39 3.4 238 25 22
307" 4.0 78 6.2 51 4.4 &Lt &8 2.9
407" 5.0 8.8 7.5 6.2 B3 4.4 4.0 815
55 7.5 12.5 10.6 8.8 7.5 6.3 56 5.0
7.5 10 16.5 14.0 11.6 9.9 8.3 7.4 6.6
11.0 15 25.0 21.3 17.5 15.0 125 11.3 10.0
15.0 20 31.0 26.4 21.7 18.6 15.5 14.0 12.4
18.5 25 37.0 3ilk5 259 22.2 18.5 16.7 14.8
Ambient temperature Line voltage
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

| Dimensional drawings
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SINAMICS G120C, frame size FSA
Mounted with 3 M4 studs, 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 IOP is inserted, the mounting depth increases by 21 mm (0.83 inches).
When the BOP-2 is inserted, the mounting depth increases by 11 mm (0.43 inches).

All dimensions in mm (values in brackets are in inches).

. 203(7.99)—

PN version: 225.4 (8.87) *I 100 (3.94) |+ *I_l 80 (3.15)
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G_DO11_EN_00345a

SINAMICS G120C, frame size FSB
Mounted with 4 M4 studs, 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 IOP is inserted, the mounting depth increases by 21 mm (0.83 inches).
When the BOP-2 is inserted, the mounting 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 18.5 kW (0.75 hp to 25 hp

SINAMICS G120C compact inverters

. Dimensional drawings
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SINAMICS G120C, frame size FSC
Mounted with 4 M5 studs, 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 IOP is inserted, the mounting depth increases by 21 mm (0.83 inches).
When the BOP-2 is inserted, the mounting depth increases by 11 mm (0.43 inches).

All dimensions in mm (values in brackets are in inches).

. More information

Detailed information on SINAMICS G120C, the latest technical
documentation (catalogs, dimensional drawings, certificates,
manuals and operating instructions), are available on the
Internet at:

www.siemens.com/sinamics-g120c

You can find information offline about SINAMICS G120C on the
DVD-ROM CA 01 in the DT Configurator.
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

Line-side components

Line reactors

| Overview N Selection and ordering data
Rated power  SINAMICS G120C Line reactor
Type Frame
kW hp 6SL3210-... size Order No.
0.55 0.75 1KE11-8..1 FSA 6SL3203-0CE13-2AA0
0.75 1 1KE12-3..1
1.1 1.5 1KE13-2..1
1.5 2 1KE14-3..1 FSA 6SL3203-0CE21-0AA0
2.2 3 1KE15-8..1
3 4 1KE17-5..1
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
Line reactor for SINAMICS G120C, frame size FSB 15 20 1KE23-2..1
Line reactors are used to smooth voltage peaks or to bridge 185 25 1KE23-8..1

commutating dips. Line reactors also reduce the effects of
harmonics on the inverter and the line supply.

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.

[ | Technical specifications

Line voltage 380 ... 480 V 3 AC Line reactor

6SL.3203-0CE13-2AA0

6SL.3203-0CE21-0AA0

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-type terminals Screw-type terminals Screw-type terminals Screw-type terminals

2U1 205, 203

e 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 Control cabinet Control cabinet Control cabinet Control cabinet
built-in unit IP20 built-in unit IP20 built-in unit IP20 built-in unit IP20

Dimensions

o Width mm (in) 125 (4.92) 125 (4.92) 125 (4.92) 190 (7.48)

e 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 (b)  1.1(2.4) 2.1(4.6) 2.95 (6.5) 7.8(17.2)

Suitable for Type 6SL3210-1KE11-8..1 6SL3210-1KE14-3..1 6SL3210-1KE21-3..1 6SL3210-1KE22-6..1

SINAMICS G120C

® Frame size

6SL3210-1KE12-3..1
6SL3210-1KE13-2..1

FSA

6SL3210-1KE15-8..1
6SL3210-1KE17-5..1
6SL3210-1KE18-8..1

FSA

6SL3210-1KE21-7..1

FSB

6SL3210-1KE23-2..1
6SL3210-1KE23-8..1

FSC
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

Line-side components

Recommended line-side power components

. Selection and ordering data

The following table lists recommendations for additional Note for use in compliance with UL regulations:

line-side components, such as fuses and circuit breakers. Fuses for use in North America must be UL-certified, such as the

Note for use in compliance with IEC standards: Class NON fuse series from Bussmann or approved circuit
3NA3 fuses are recommended for European countries. The breakers from the SIRIUS 3RV circuit breakers and 3VL molded-

; X P L case circuit breakers series according to UL 489 (category
values in the table take into account the overload capability of control number CCN: DiV Q). The specified circuit breakers are
the inverter. UL-certified ' '

An overvoltage protection device is required for installation in
conformance with UL corresponding to the UL certification of
SINAMICS G120C. The overvoltage protection device must be
marked with the Listed test symbol and category code VZCA.
The detailed UL installation guidelines are included in the equip-
ment manual.

Additional information about the listed fuses and circuit breakers
can be found in Catalogs LV 10.1, IC 10 and IC 10 AO.

Rated power SINAMICS G120C  Corresponding to the IEC standard Corresponding to the UL/cUL standard
Standard fuse Circuit breaker Standard fuse Circuit breaker

kW hp Type 6SL3210-... Currentin A Order No. Order No. Currentin A Class Order No.

0.55 0.75 1KE11-8..1 6 3NA3801 3RV1021-1DA10 10 J 3RV1021-1DA10
0.75 1 1KE12-3..1 6 3NA3801 3RV1021-1EA10 10 J 3RV1021-1EA10
1.1 1.5 1KE13-2..1 6 3NA3801 3RV1021-1FA10 10 J 3RV1021-1FA10
15 2 1KE14-3..1 10 3NA3803 3RV1021-1HA10 10 J 3RV1021-1HA10
2.2 3 1KE15-8..1 10 3NA3803 3RV1021-1JA10 10 J 3RV1021-1JA10
3.0 4 1KE17-5..1 16 3NA3805 3RV1021-1KA10 15 J 3RV1021-1KA10
4.0 5 1KE18-8..1 16 3NA3805 3RV1021-4AA10 15 J 3RV1021-4AA10
55 7.5 1KE21-3..1 20 3NA3807 3RV1021-4BA10 20 J 3RV1021-4BA10
7.5 10 1KE21-7..1 25 3NA3810 3RV1021-4DA10 25 J 3RV1021-4DA10
11 15 1KE22-6..1 40 3NA3817 3RV1031-4FA10 40 J 3RV1031-4FA10
15 20 1KE23-2..1 50 3NA3820 3RV1031-4GA10 50 J 3RV1031-4GA10
18.5 25 1KE23-8..1 63 3NA3822 3RV1031-4HA10 60 J 3RV1031-4HA10
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

DC link components

Braking resistors

[ o - The braking resistors are designed for mounting horizontally or
verview 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
ey | resistor must not diminish the inverter cooling.
,t,' Every braking resistor is equipped with a temperature switch.
Pk The temperature switch can be evaluated to prevent conse-
I :u quential damage if the braking resistor overheats.
Ly : :
'} . Selection and ordering data
? Rated power  SINAMICS G120C Braking resistor
II Type Frame
l'{ kW hp 6SL3210-... size  Order No.
:J| Line voltage 380 ... 480 V 3 AC
li 055 075 1KE11-8..1 FSA 6SL3201-0BE14-3AA0
I 075 1 1KE12-3..1
11 1.5 1KE13-2..1
1.5 2 1KE14-3..1
— 2.2 3 1KE15-8..1 FSA 6SL3201-0BE21-0AA0
L SR 3 4 1KE17-5..1
1 1 4 5 1KE18-8..1
' 5.5 7.5 1KE21-3..1 FSB 6SL3201-0BE21-8AA0
Braking resistor for SINAMICS G120C, frame size FSB 7.5 10 1KE21-7..1
The excess energy of the DC link is dissipated using the braking 11 15 1KE22-6.1 FSC  6SL3201-0BE23-8AA0
resistor. The braking resistors are designed for use with the 15 20 1KE23-2..1
SINAMICS G120C. SINAMICS G120C has an integrated brake 85 25 1KE238..1

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.

[ | Technical specifications

Line voltage 380 ... 480 V 3 AC Braking resistor

6SL3201-0BE14-3AA0

6SL3201-0BE21-0AAO

6SL3201-0BE21-8AA0

6SL3201-0BE23-8AA0

Resistance Q 370 140 75 30

Rated power Ppg kW 0.075 0.2 0.375 0.925

Peak power Py,ax kW 1.5 4 7.5 18.5

(on-load factor 5 %)

Power connection Terminal block Terminal block Terminal block Terminal block
e Conductor cross-section mm? 25 25 25 6
Thermostatic switch NC contact NC contact NC contact NC contact

¢ Contact load, max. 250 VAC/2.5 A 250 VAC/2.5 A 250 VAC/2.5 A 250 VAC/2.5 A
® Conductor cross-section mm2 25 25 25 25

PE connection

e Via terminal block Yes Yes Yes Yes

® PE connection on housing M4 screw M4 screw M4 screw M4 screw
Degree of protection 1P20 IP20 IP20 P20
Dimensions

* 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(8.97) 2.73 (6.02) 6.2 (13.7)
Suitable for Type 6SL3210-1KE11-8..1 6SL3210-1KE15-8..1 6SL3210-1KE21-3..1 6SL3210-1KE22-6..1

SINAMICS G120C

® Frame size

6SL3210-1KE12-3..1
6SL3210-1KE13-2..1
6SL3210-1KE14-3..1

FSA

6SL3210-1KE17-5..1
6SL3210-1KE18-8..1

FSA

6SL3210-1KE21-7..1

FSB

6SL3210-1KE23-2..1
6SL3210-1KE23-8..1

FSC
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

Supplementary system components

Operator panels

. Overview
Operator panel Intelligent Operator Panel IOP and IOP Handheld Basic Operator Panel BOP-2
Description Thanks to the large plain text display, menu-based operation = Commissioning of standard drives is easy with
and the application wizards, commissioning of the standard ~ the menu-prompted dialog on a 2-line display.
drives is easy. Simultaneous display of the parameter and
Integrated application wizards guide the user interactively parameter value, as well as parameter filtering,
through the commissioning process for important applications means that basic commissioning of a drive can
such as pumps, fans, compressors and conveyor systems. be performed easily and, in most cases, without a
printed parameter list.
Possible applications e Directly mounted on SINAMICS G120C ¢ Directly mounted on SINAMICS G120C
e Can be mounted in the control cabinet door using a ® Can be mounted in the control cabinet door
door mounting kit (achievable degree of protection is using a door mounting kit (achievable degree
IP54/UL Type 12) of protection is IP55/UL Type 12)
¢ Available as handheld version
¢ 5 languages available
Quick commissioning e Standard commissioning using the clone function e Standard commissioning using the clone

without expert knowledge * User-defined parameter list with a reduced number of

self-selected parameters

* Simple commissioning of standard applications using
application-specific wizards; it is not necessary to know
the parameter structure

¢ Simple local commissioning using the handheld version
e Commissioning largely without documentation

function

High degree of operator ¢ Direct manual operation of the drive — you can simply
friendliness and intuitive toggle between the automatic and manual modes
operation

e [ntuitive navigation using a rotary knob — just like in
everyday applications

¢ Graphic display to show status values such as
pressure or flow in bar-type diagrams

e Status display with freely selectable units to
specify physical values

¢ Direct manual operation of the drive — you can
simply toggle between the automatic and
manual modes

¢ 2-line display for showing up to 2 process values
with text

e Status display of predefined units

Minimization of maintenance e Diagnostics using plain text display, can be used
times locally on-site without documentation

e Simple update of languages, wizards and
firmware via USB

® Diagnostics with menu prompting with
7-segment display
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SINAMICS G120C compact inverters

. Overview

Intelligent Operator Panel IOP

Intelligent Operator Panel IOP

The Intelligent Operator Panel IOP is a very user-friendly and
powerful operator panel for the SINAMICS G120,

SINAMICS G120C, SINAMICS G120D and SINAMICS G120P
standard drives.

The IOP supports both entry-level personnel and drive experts.
Thanks to the large plain text display, the menu-based operation
and the application wizards, it is easy to commission standard
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 are quick commissioning
wizards for general commissioning.

Up to 2 process values can be displayed graphically or numeri-
cally on the status screen/status display. Process values can
also be displayed in technological units.

The IOP supports standard commissioning of identical drives.
For this purpose, a parameter list can be copied from an inverter
into the IOP and downloaded into other drive units of the same
type as required.

The IOP includes the following language packages:
English, French, German, ltalian and Spanish.

The IOP can be installed in control cabinet doors using the
optionally available door mounting kit.

Updating the IOP

The IOP 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 via drag & drop. 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 IOP.

The IOP is supplied with power via the USB interface during an
update.

0.55 kW to 18.5 kW (0.75 hp to 25 hp

Supplementary system components

Intelligent Operator Panel IOP
IOP Handheld

|OP Handheld

A handheld version of the IOP can be ordered for mobile use.
In addition to the IOP, this includes a housing with rechargeable
batteries, charging unit and RS232 connecting 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 8 hours.

To connect the IOP Handheld to SINAMICS G110D and
SINAMICS G 120D, the RS232 connecting cable with optical
interface is required in addition.

. Selection and ordering data

Order No.
6SL3255-0AA00-4JA0
6SL3255-0AA00-4HAO

Description

Intelligent Operator Panel IOP
IOP Handheld

For use with SINAMICS G120,

SINAMICS G120C, SINAMICS G110D or
SINAMICS G120D

Included in the scope of delivery:
* |OP

* Handheld housing

® Rechargeable batteries (4 x AA)
® Charging unit (international)

e RS232 connecting cable
(3 m/9.84 ft long, can only be used for
SINAMICS G120)

* USB cable (1 m/3.28 ft long)

Accessories

Door mounting kit 6SL3256-0AP00-0JA0
For mounting an operator panel in

control cabinet doors with sheet steel

thicknesses of 1 ... 3mm (0.04 ... 0.12in)

IP54 degree of protection for IOP

IP55 degree of protection for BOP-2

Included in the scope of delivery:
® Seal

* Mounting material

e Connecting cable (5 m/16.4 ft long,
also supplies voltage to the IOP
directly via the SINAMICS G120C
compact inverter)
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

Supplementary system components

Intelligent Operator Panel IOP

. Benefits

Simple commissioning of standard applications using
wizards, it is not necessary to know the parameter structure

Diagnostics using plain text display; can be used locally
on-site without documentation

Direct manual operation of the drive; you can toggle between
the automatic and manual modes

Status display with freely selectable units; display of real
physical values

Intuitive navigation using a wheel — just like in everyday
applications

Graphic display with bar charts e.g. for status values such as
pressure or flowrate

Quickly and simply mounted in the door — mechanically and
electrically

Simple local commissioning on-site using the handheld
version

Commissioning without documentation using the integrated
help function

Standard commissioning using the clone function
(parameter set data is saved for fast replacement)

User-defined parameter list with a reduced number of self-
selected parameters (to generate your own commissioning
screens)

5 integrated languages

Simple update of languages, wizards and firmware updates
via USB

. Integration

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. For door mounting with an IOP, degree
of protection IP54/UL Type 12 is achieved, and with BOP-2,
degree of protection IP55.

Door panel

X

Door mounting bracket Seal

Operator
panel

~
&

=/
%. 1/
FLEH

Screws

&

/

D-type retaining screws

é é ) —H-F
q@:@__ RN

Door mounting kit with plugged-on I0OP

G_DO011_EN_00207a
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SINAMICS G120C compact inverters

0.55 kW to 18.5 kW (0.75 hp to 25 hp

Supplementary system components

Basic Operator Panel BOP-2

. Overview

SIEMENS

Basic Operator Panel BOP-2

The Basic Operator Panel BOP-2 can be used to commission
drives, monitor drives in operation and input individual parame-
ter settings.

Commissioning of standard drives is easy with the menu-
prompted dialog on a 2-line display. Simultaneous display of the
parameter and parameter value, as well as parameter filtering,
means that basic commissioning of a drive can be performed
easily and, in most cases, without a printed parameter list.

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.

. Benefits

m Shorten commissioning times — Easy commissioning of
standard drives using basic commissioning wizards (setup)

= Minimize standstill times — Fast detection and rectification of
errors (Diagnostics)

m Greater transparency in the process — The status display
of the BOP-2 makes process variable monitoring easy
(Monitoring)

m Direct mounting on the inverter (also see IOP)
m User-friendly user interface:
- Easy navigation using clear menu structure and clearly

assigned control keys
- Two-line display

N Selection and ordering data

Description Order No.
Basic Operator Panel BOP-2 6SL3255-0AA00-4CA1

Accessories

Door mounting kit 6SL3256-0AP00-0JA0
For mounting an operator panel in

control cabinet doors with sheet steel

thicknesses of 1 ... 3mm (0.04 ... 0.12in)

IP54 degree of protection for IOP

IP55 degree of protection for BOP-2

Included in the scope of delivery:
® Seal
* Mounting material

¢ Connecting cable (5 m/16.4 ft long,
also supplies voltage to the BOP-2
directly via the SINAMICS G120C
compact inverter)
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SINAMICS G120C compact inverters

0.55 kW to 18.5 kW (0.75 hp to 25 hp

Supplementary system components

Memory cards

Supplementary system components
PC inverter connection kit 2

. Overview

. Overview

SINAMICS memory card

The parameter settings for an inverter can be stored on the
SINAMICS micro memory card (MMC) or SINAMICS SD card.
When service is required, e.g. after the inverter has been
replaced and the data have been downloaded 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.

® The memory card supports standard commissioning without
the use of an operator panel such as the BOP-2 or the
STARTER commissioning tool.

Note:

The memory card is not required for operation and does not
have to remain inserted.

PC inverter connection kit 2

For controlling and commissioning an inverter directly from a PC,
if the STARTER commissioning tool has been installed on the PC.
With this, the inverter can be

e parameterized (commissioned, optimized)

e monitored (diagnostics)

e controlled (master control via the STARTER commissioning
tool for test purposes).

A USB cable (3 m/9.84 ft) and the STARTER commissioning tool
on DVD-ROM are included in the scope of delivery.

. Selection and ordering data

Description Order No.

SINAMICS micro memory card 6SL3254-0AM00-0AA0
(MMC)

64 MB

SINAMICS SD card ) 6SL3054-4AG00-2AAD
512 MB

) Available soon.

2) The STARTER commissioning tool is also available on the Internet at
http://support.automation.siemens.com/WW/view/en/10804985/133100

. Selection and ordering data

Order No.
6SL3255-0AA00-2CA0

Description

PC inverter connection kit 2

For SINAMICS G120C and

SINAMICS G120 CU230P-2, CU240B-2
and CU240E-2 Control Units

Including USB cable (length 3 m/9.84 ft)
and STARTER commissioning tool 2 on
DVD-ROM
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SINAMICS G120C compact inverters
0.55 kW to 18.5 kW (0.75 hp to 25 hp

Spare parts

SINAMICS G120C fan unit

) ) A replacement fan (at the rear of the device; heat sink) compris-
The following spare parts are available for SINAMICS G120C for  jng a pre-assembled unit with holder and fan can be ordered

service and maintenance work. corresponding to the frame size of the SINAMICS G120C com-
SINAMICS G120C shield plates pact inverter.

A set of shield plates is included in the scope of delivery for
the motor and signal cables corresponding to the frame size
of the SINAMICS G120C compact inverter, and can also be

ordered as spare parts.

SINAMICS G120C spare parts kit

This kit comprises 5 sets of 1/O terminals, 1 RS485 terminal,
2 sets of Control Unit doors (1 x PN and 1 x other communica-
tion versions) and 1 blanking cover.

SINAMICS G120C 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 compact inverter.

SINAMICS G120C 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
compact inverter.

. Overview

SINAMICS G120C, frame size FSB, with fan unit (rear view of rotated
inverter)

. Selection and ordering data

Description Order No.

SINAMICS G120C shield plate

e Frame size FSA 6SL3266-1EA00-0KAO
® Frame size FSB 6SL3266-1EB00-0KAO
® Frame size FSC 6SL3266-1EC00-0KA0
SINAMICS G120C 6SL3200-0SK41-0AA0

spare parts kit

SINAMICS G120C
connection plug

¢ Frame size FSA 6SL3200-0ST05-0AA0
® Frame size FSB 6SL3200-0ST06-0AA0
® Frame size FSC 6SL3200-0ST07-0AA0
SINAMICS G120C

SINAMICS G120C, frame size FSB, with integrated roof-mounted fan roof-mounted fan
e Frame size FSA 6SL3200-0SF40-0AA0
® Frame size FSB 6SL3200-0SF41-0AA0
® Frame size FSC 6SL3200-0SF42-0AA0
SINAMICS G120C fan unit
e Frame size FSA 6SL3200-0SF12-0AA0
® Frame size FSB 6SL3200-0SF13-0AA0
® Frame size FSC 6SL3200-0SF14-0AA0
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp

to 125 hp

. Application
Application

Continuous motion

Non-continuous motion

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

Basic

Medium

High

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

Basic

Medium

High

Pumping, Centrifugal pumps  |Centrifugal pumps JEccentric screw Hydraulic pumps Hydraulic pumps Descaling pumps
ventilating, |acial/ cal tans Radial / axial fans pumps Metering pumps Metering pumps Hydraulic pumps
compress- | Compressors Compressors
n9 G110, G120C G120P 0 S120 S110 S110, S120 $120
(G130, G150, GM150 G120 (GM150)
GL150) (G130, G150, GM150
GL150)
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

G110, G110D, G120D, G120C, S120 G120D, S110 S$110, S120 S$120

G120C G120, S120 (8150, SM150, SL150, (DCM) (DCM)

(G130, G150, GM150) (G130, G150, S150 GM150, DCM)
GM150, GL150, SM150
DCM)

Processing | \///lc Mills Extruders Tubular bagging Tubular bagging Servo presses
Mixers Mixers Winders and machines machines Rolling mill drives
@ Kneaders Kneaders unwinders Single-axis motion Single-axis motion Multi-axis motion
Crushers Crushers Lead/follower drives |control control control
@ Agitators Agitators Calenders such as such as such as

Centrifuges Centrifuges Main press drives e Position profile e Position profile e Multi-axis
Extruders Printing machines e Path profile e Path profile positioning
Rotary furnaces e Cams

e |nterpolations
G120C G120C, G120 S120 S110 $110, S120 S$120
(G130, G150, GM150) (G130, G150, S150 (S150, DCM) (SM150, SL150, DCM)

GM150, GL150, DCM)

Machining

N

Main drives for

Main drives for

Main drives for

Axle drives for

Axle drives for

Axle drives for

(Devices in brackets are not included in Catalog D 31)

The SINAMICS G120P inverter is a cost-effective, space-saving
drive for pump and fan drives, which is easy to operate and has
a wide range of functions. As a consequence, it is especially

e Turning ¢ Drilling e Turning e Turning e Drilling e Turning
e Drilling ® Sawing e Drilling e Drilling e Sawing e Drilling
e Milling e Milling e Milling * Milling
e Gear cutting ® | asering
¢ Grinding e Gear cutting
e Grinding
¢ Nibbling and
punching
S110 S$110, S120 S$120 S110 $110, S120 $120

well-suited for building automation, the process industry, the
water industry as well as for heating, ventilation and air condi-
tioning (HVAC).

. More information

You may also be interested in these inverters/converters:

e More performance in the control cabinet in IP20 degree of protection = SINAMICS G120

e Higher degree of protection for power ratings up to 7.5 kW (10 hp) = SINAMICS G110D, SINAMICS G120D
e With positioning function for distributed drive solutions in IP65 degree of protection = SINAMICS G120D

With positioning function in the control cabinet in IP20 degree of protection = SINAMICS S110

5/2
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp to 125 hp

SINAMICS G120P

pump, fan, compressor inverters

. Overview

Energy awareness, economy and energy efficiency — Siemens
offers an answer to these trends with the new SINAMICS G120P
inverter series. SINAMICS G120P is an innovative and user-
friendly inverter series that has been specifically optimized for
pump, fan and compressor applications in the industrial environ-
ment, but also for tasks in building automation.

SINAMICS G120P offers efficient drive solutions for a wide range
of applications. With their easy handling, the drives support the
user not only in optimizing existing frequency-controlled drives,
but also in converting fixed-speed drives and in retrofitting.

The SINAMICS G120P inverter series features advanced hard-
ware and software functions that make a substantial contribution
towards saving energy and thus make more careful use of our
natural resources. SINAMICS G120P is also particularly "line-
friendly", i.e. the inverter topology keeps harmonic currents to a
minimum. Additional components such as line reactors are not
required and it is not permissible to use them. As a conse-
quence, low envelope dimensions are obtained for space-
saving designs.

SINAMICS G120P in degree of protection IP54/UL Type12, frame sizes FSA, FSB and FSC;
comprising a PM230 Power Module and mounted IOP Intelligent Operator Panel

SINAMICS G120P in degree of protection IP54/UL Type12, frame sizes FSD, FSE and FSF;
comprising a PM230 Power Module and mounted |OP Intelligent Operator Panel
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

SINAMICS G120P

pump, fan, compressor inverters

. Overview

SINAMICS G120P in degree of protection IP20 standard variant,
frame sizes FSA to FSC

(example: frame size FSB comprising PM230 Power Module,
CU230P-2 HVAC Control Unit and mounted

Intelligent Operator Panel IOP)

SINAMICS G120P in degree of protection IP20 standard variant,
frame sizes FSA to FSC

comprising PM230 Power Module, CU230P-2 HVAC Control Unit and
mounted Basic Operator Panel BOP-2

SINAMICS G120P in degree of protection IP20 standard variant,
frame sizes FSD to FSF

comprising PM230 Power Module, CU230P-2 HVAC Control Unit and
mounted Intelligent Operator Panel IOP
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp to 125 hp
SINAMICS G120P

pump, fan, compressor inverters

. Overview

SINAMICS G120P in degree of protection IP20 push-through variant,
frame sizes FSA to FSC comprising PM230 Power Module,
CU230P-2 HVAC Control Unit and mounted Basic Operator Panel BOP-2

SINAMICS G120P has the following connections and interfaces
in order to address specific requirements:
e Fieldbus interface of the CU230P-2 Control Unit optionally with
- RS485/USS, Modbus/RTU, BACnet MS/TP
- PROFIBUS DP
- PROFINET
- CANopen

e Pt1000/LG-Ni1000 interface for direct connection of
temperature sensors

e 230 V relay for direct connection of auxiliary equipment

e |solated digital inputs with a separate potential group to
prevent potential transfers

¢ |solated analog inputs for EMC-compatible installation without
the need for additional components

User-friendliness

A high degree of user-friendliness is one of the main character-

istics of the SINAMICS G120P:

¢ Simple application-specific commissioning wizard "on board"
the Intelligent Operator Panel (I0OP)

e Plain text scripts for integration in the STARTER commission-
ing tool for more demanding applications

e Operator panel with plain text display and extensive diagnos-
tics functions (I0P)

e SINAMICS micro memory card (MMC)/SINAMICS SD card for
storing parameter settings, cloning and local commissioning

e Plug-in terminal blocks for supply cables and motor cables
(for power outputs of up to 18.5 kW/25 hp)

e Fast replacement of drive components thanks to modular
structure

Guided operation using wizards

SINAMICS G120P offers two basic options for guided parame-
terization/setting in a target application:

Commissioning of simple applications
using application wizards integrated in the |OP operator panel.

The following wizards are available:

e Quick commissioning

e Pump with/without PID control

e Fan with/without PID control

e Compressor with/without PID control
e PID setting

® Boost setting

An appropriate connection diagram for the standard wiring can
be found in the documentation of the IOP operator panel.

Commissioning of more demanding applications
using plain text scripts through solution-based dialog prompting
in the STARTER commissioning tool

The wizards support setpoint input for process values and set-
point exchange using timers. Not only this, they also allow tech-
nological functions such as motor staging or hibernation to be
easily integrated. The connection diagrams for standard wiring
that are required for the wizards are also supplied.

The following wizards are available:
e Fan for exhaust air with closed-loop control of pressure/
air quality

e Fan for cooling tower with closed-loop control of cooling water
temperature

e Fan for stairwell with closed-loop control of pressure and
enhanced fire emergency operation

e Fan for tunnel/multi-storey car park with closed-loop control of
air quality and enhanced fire emergency operation

e Fan for supply air with closed-loop control of pressure/
temperature/air quality/flowrate

e Pumps with closed-loop control of pressure
e Pumps with closed-loop control of level

e Pumps for cooling circuits with closed-loop control of
temperature

e Compressor with closed-loop control of pressure
Line supply conditions

The inverter topology implemented ensures minimal line har-
monic distortion. This means that the harmonic currents are low
and the THD value (Total Harmonic Distortion) are in compliance
with EN 61000-3-12 and IEC 61000-3-12 standards.
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. Benefits

Energy efficiency

SINAMICS G120P increases the efficiency and minimizes
energy consumption in the complete process chain. The inverter
has integrated hardware as well as software functions as
standard. The main features are:

m Extremely high active power component of apparent power
thanks to efficient inverter topology: For the same drive power,
SINAMICS G120P requires a lower line current than com-
parable inverters.

m ECO mode through automatic adaptation of the motor current
to the prevailing load conditions with the closed-loop control
mode V/fECO and vector control without encoder (SLVC),
therefore achieving savings of up to 40 % under partial load
conditions

m Hibernation as a function of setpoints in the process

m Automatic switchover to line operation at rated speed (bypass
mode)

m Elimination of mechanical closed-loop control systems and
the associated efficiency losses, by using 4 internal PID
controllers

Optimum energy management through innovative
technology
Optimized inverter topology

m THD according to IEC/EN 61000-3-12 is fulfilled without the
need for additional measures (Rgce = 120)

m Reduced line harmonic distortions
m No reactors — Compact design
m Lower apparent power — Smaller cable cross-sections

ECO mode

m Energy-saving capability through automatic adaptation of the
magnetic flux in the motor to prevailing load conditions (lower
motor losses under partial load conditions)

Hibernation

m Energy-saving capability: The drive is started/stopped in line
with the currently applicable setpoints, thereby avoiding
excessive mechanical loads

Straightforward, application-specific commissioning and

operation using operator panel

® Local commissioning without specialized knowledge of
inverters using application-specific wizards

® Unigue: SINAMICS micro memory card (MMC)/SINAMICS SD
card for pre-parameterization and cloning inverter data sets

m Data backup for easy replacement

m USB portintegrated on the CU230P-2 Control Unit for commis-
sioning and easy diagnostics using the STARTER commis-
sioning tool

m Commissioning/diagnostics and controlling of inverters

Flexible deployment of integrated functions

m PLC functions for local control tasks
Flexible use of integrated function blocks — No need for
additional, external components

u 4 integrated PID controllers
Distributed closed-loop control for motor-independent
process control without higher-level controller (PLC)

m 3 freely programmable digital timer switches
Control for freely selectable daily and weekly programs

Flexible deployment across a wide range of applications
m Isolated digital inputs with separate potential group

m Isolated analog inputs
- Potential transfer avoided
- EMC-compliant design without the need for additional
components in line with process industry requirements

m Pt1000/LG-Ni1000 temperature sensor interface
- Direct connection of temperature sensors without external
interface unit

m 230 Vrelay
- Direct control for auxiliary equipment, e.g. reactor or valve
actuators

Flexible, modular system for challenging environmental
conditions

m Operation at ambient temperatures of up to +60 °C (140 °F)
(with CU230P-2 PN up to +55 °C/131 °F)

m Modular design of power and control electronics
- Power range can be easily extended
- Fast exchange of power units

m Removable operator panel

- Protection against unauthorized access

- Degree of protection IP54/UL Type 12 with IOP operator
panel

- Degree of protection IP55/UL Type 12 with BOP-2 operator
panel or blanking cover

- Degree of protection P20 standard variant with IOP,
BOP-2 operator panel or blanking cover

- Degree of protection IP20 push-through variant with IOP,
BOP-2 operator panel or blanking cover

m Replacement of individual components without the need for
reinstallation
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. Application

The specialist for pump, fan and compressor applications

SINAMICS G120P is ideally suited to pump, fan and compressor
applications in the industrial environment, in the process indus-
try, water industry, and in building automation.

SINAMICS G120P is ideally suited for the following applications:
e Circulating pumps for heating and cooling systems

e Pumps for pressure boosting stations

e | evel control

e Fans in cooling towers

e Fans for air intake and discharge

e Fans for tunnels and multi-storey car parks

e Fans for stairwells

e Compressors for supplying compressed air

Reliable operation in harsh environments

SINAMICS G120P is suitable for use under harsh environmental
conditions:

e High degree of protection IP55/UL Type 12 for use outside the
control cabinet
It is essential to plug on an operator panel or the blanking
cover in order to achieve degree of protection
IP54/IP55/UL Type 12.

e Degree of protection IP20 standard variant for use in the
control cabinet

e Degree of protection IP20 push-through variant for space-
saving design when installed in the control cabinet

e Operation at ambient temperatures of up to 60 °C (140 °F)
(with CU230P-2 PN up to 55 °C/131 °F)

e The power loss is dissipated using an external heat sink,
separate internal air circulation

e Coated modules for increased resistance to humidity and dust

N Design

Modular design

SINAMICS G120P is a modular inverter system comprising the
following components.

e CU230P-2 Control Unit
* PM230 Power Module
e Operator panel or blanking cover

CU230P-2 Control Unit

The inverter communication interface is defined when selecting
the Control Unit (FW V4.5 and higher).

e CU230P-2 HVAC — USS, Modbus RTU, BACnet MS/TP
CU230P-2 DP — PROFIBUS
e CU230P-2 PN — PROFINET
e CU230P-2 CAN — CANopen

The CU230P-2 Control Unit controls and monitors the Power
Module and the connected motor using several different closed-
loop control modes that can be selected. It supports communi-
cation to a local or central controller as well as to the monitoring
equipment, and allows all process-related auxiliary equipment
and external components to be connected (sensors, valves,
contactors, etc.).

PM230 Power Module

The power unit is selected depending on the power requirement
and the application. The PM230 Power Modules in degree of
protection IP20 are intended for installation in a control cabinet.

e PM230 with integrated filter class A,
degree of protection IP55/UL Type 12,
0.37 kW up to 90 kW (0.5 hp up to 125 hp)

e PM230 with integrated filter class B,
degree of protection IP55/UL Type 12,
0.37 kW up to 90 kW (0.5 hp up to 125 hp)

e PM230 with integrated filter class A,
degree of protection IP20 standard variant,
0.37 kW to 75 kW (0.5 hp to 100 hp)

e PM230 without integrated line filter,
degree of protection IP20 standard variant,
0.37 kW to 75 kW (0.5 hp to 100 hp)

e PM230 with integrated filter class A,
degree of protection IP20 push-through variant,
3 kW to 18.5 kW (4 hp to 25 hp)

e PM230 without integrated line filter,
degree of protection IP20 push-through variant,
3 kW to 18.5 kW (4 hp to 25 hp)

State-of-the-art IGBT technology with pulse-width modulation is
used for reliable and flexible motor operation. Comprehensive
protection functions provide a high degree of protection for the
Power Module and the motor.
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| Design

Operator panel or blanking cover

Intelligent Operator Panel IOP,

degree of protection IP54/UL Type 12

The IOP supports entry-level personnel and drive experts.
Thanks to the large plain text display, the menu-based
operation and the application wizards, it is easy to commis-
sion, diagnose and locally control standard drives. Integrated
application wizards interactively guide users through the
commissioning process.

Basic Operator Panel BOP-2,

degree of protection IP55/UL Type 12

The menu prompting and the 2-line display facilitate fast and
user-friendly commissioning of the inverter. Simultaneous
display of the parameter and parameter value, as well as
parameter filtering, means that basic commissioning of a drive
can also be performed without a printed parameter list.

Blanking cover, degree of protection IP55/UL Type 12

The blanking cover is mounted on the inverter in place of an
operator panel, provided that an operator panel is not
required.

The operator panel supports user-friendly local commissioning,
control and diagnostics and enables complete inverter data sets
to be pre-parameterized and cloned.

As an alternative, instead of the operator panel, a blanking cover
can be used to cover the interface.

It is essential to plug on an operator panel or the blanking
cover in order to achieve degree of protection
IP54/IP55/UL Type 12.

Load-side power components

The following load-side power components are available for the
SINAMICS G120P 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 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.

Sine-wave filters

The sine-wave filter limits the rate of rise of voltage and the
capacitive charging/discharging currents that usually occur
with inverter operation. The use of an additional output reactor
is not required.

Optional accessories

Push-through mounting frame

SINAMICS micro memory cards (MMC)/SINAMICS SD cards
PC inverter connection kit 2

Shield connection kits for CU230P-2 Control Units

Shield plates for PM230 Power Modules

Spare parts

Shield plate for PM230 Power Modules
Mounting set

Terminal cover kit

Fan units

. Function

Technology function

Functions specific to pumps, fans and compressors are already
integrated, e.g.:

¢ Automatic restart
Application restart after a power failure or fault occurrence

* Flying restart
Connection of the inverter when the motor is running

e ECO mode
Automatic adaptation of the motor current to the prevailing
load conditions, e.g. for applications with a low dynamic
response and a constant speed setpoint

¢ Motor staging
For applications that require simultaneous operation of
between 1 and 4 motors depending on load, e.g. closed-loop
control of highly variable flow volumes

¢ Hibernation
Drive is started/stopped in line with the actual setpoints

¢ 4 integrated PID controllers
For controlling the speed of the drive as a function of pressure,
temperature, flowrate, level, air quality and other process
variables

¢ Extended emergency mode
Special inverter operating mode that enhances the availability
of the drive system in the event of a fire

¢ Multi-zone controller
- Closed-loop control of a zone with up to 3 sensors for
pressure or temperature, or
- Closed-loop control of two independent zones, each with
one sensor

e Bypass mode
When the setpoint is reached or a fault occurs, the system
changes over to line operation

* Programmable timer switches

¢ Real-time clock
For time-dependent process controls, e.g. to reduce the
temperature at night via heating control

¢ Freely programmable logical function blocks
For simulating simple PLC functions
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. Configuration

The following electronic configuring guides and engineering
tools are available for SINAMICS G120P inverters:

Selection guide DT Configurator

The interactive catalog CA 01 — the offline mall of Siemens
Industry Automation & Drive Technologies — contains over
100000 products with approximately 5 million possible drive
system product variants. The DT Configurator has been
developed to facilitate selection of the optimum motor and/or
inverter from the wide spectrum of drives. It is provided on a
DVD-ROM.

Online DT Configurator

In addition, the DT Configurator can be used in 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 PC-based SIZER for Siemens Drives engineering tool makes
it easy to engineer the SINAMICS and MICROMASTER 4 drive
families. It provides support when selecting the hardware and
firmware components necessary to implement a drive task.
SIZER for Siemens Drives covers the full range of operations
required to configure a complete drive system, from basic single
drives to demanding multi-axis applications.

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.
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. Technical specifications

Unless explicitly specified otherwise, the following technical
specifications are valid for all the following components of the
SINAMICS G120P inverter series.

Mechanical specifications

Vibratory load

e Transport Class 2M3

acc. to EN 60721-3-2

e Operation
Test values acc. to EN 60068-2-6

Shock load

e Transport
acc. to EN 60721-3-2

- All units and components

Class 3M2

Class 2M3

® Operation Class 3M2
Test values acc. to

EN 60068-2-27
- Frame sizes FSA to FSF

Protection class Class | (with protective conductor
According to EN 61800-5-1 system) and Class Ill (PELV)

Touch protection For the intended purpose
According to EN 61800-5-1

Permissible ambient and coolant
temperature (air)

during operation for line-side
power components and

Power Modules

e | ow overload
(LO)

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

With CU230P-2 HVAC/DP/CAN
with/without blanking cover:
-10...60 °C (14 ... 140 °F)

With CU230P-2 PN
with/without blanking cover:
-10...55°C (14 ... 131 °F)

With |OP/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
(3281 ft) above sea level.

¢ High overload
(HO)

Permissible ambient and
coolant temperature (air)
during operation for Control Units
and supplementary system
components

D in transport packaging.
2 UL approval for frame sizes FSD to FSF will be available soon.

3) The c-tick approval for PM230 Power Modules without integrated line filter
is in preparation.

Mechanical specifications

Climatic ambient conditions

« Storage " acc. to EN 60721-3-1 Class 1K3
Temperature -25 ... +55 °C

(-13 ... +131 °F)

e Transport " acc. to EN 60721-3-2 Class 2K4
Temperature -40 ... +70 °C
(-40 ... +158 °F)
Max. air humidity 95 %
at 40 °C (104 °F)

Class 3K3

Condensation, splashwater,
and ice formation not permitted
(EN 60204, Part 1)

e Operation acc. to EN 60721-3-3

Environmental class/harmful
chemical substances

e Storage " acc. to EN 60721-3-1 Class 1C2
e Transport 1 acc. to EN 60721-3-2 Class 2C2
¢ Operation acc. to EN 60721-3-3 Class 3C2
Organic/biological influences

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

Degree of pollution 2
According to EN 61800-5-1

Standards
Compliance with standards

UL 2, CE, c-tick ®

According to Low-Voltage
Directive 2006/95/EC

CE marking

EMC Directive
According to EN 61800-3

« Frame sizes FSA to FSF Category C3 4
without integrated line filter,
degree of protection 1P20/
UL Open Type

e Frame sizes FSA to FSF Category C2

with integrated line filter class A,
degree of protection IP20/

UL Open Type and degree of
protection IP55/UL Type 12

® Frame sizes FSA to FSF
with integrated line filter class B,
degree of protection IP55/
UL Type 12

Note:

The EMC product standard EN 61800-3 does not apply directly to a
frequency inverter but to a PDS (Power Drive System), which com-
prises the complete circuitry, motor and cables in addition to the fre-
quency inverter. The frequency inverters on their own do not generally
require identification according to the EMC Directive.

(corresponds to class A
acc. to EN 55011)

Category C1 Table 14 ®
(corresponds to class B

acc. to EN 55011 for conducted
interference emission)

4) 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. As a consequence, a PDS (Power Drive System) can be installed
according to category C3.

5) With shielded motor cable up to 25 m (82 ft).
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. Technical specifications

Compliance with standards
CE marking

1

The SINAMICS G120P inverters meet the requirements of the
Low-Voltage Directive 2006/95/EC.

Low-Voltage Directive
The inverters comply with the following standards listed in the
official journal of the EU:

e EN 60204-1
Safety of machinery, electrical equipment of machines

e EN 61800-5-1
Electrical power drive systems with variable speed — Part 5-1:
Requirements regarding safety — electrical, thermal, and
energy requirements

UL listing

Inverter devices in UL category NMMS certified to UL, in com-
pliance with UL 508C. UL list numbers E121068 and E192450.
UL approval for frame sizes FSD to FSF will be available soon.

For use in environments with pollution degree 2.
On the Internet at www.ul.com
Machinery Directive

The inverters are suitable for installation in machines. Compli-
ance with the Machinery Directive 2006/42/EC requires a
separate certificate of conformity. This must be provided by the
plant construction company or the organization marketing the
machine.

EMC Directive

e EN 61800-3
Variable-speed electric drives

Part 3: EMC product standard including specific test methods

The following information applies to the SINAMICS G120P
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 frequency 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, specifies 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 ob-
serving 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.

In the Standard EN 61800-3 of July 2005, a distinction is no
longer made between "general availability" and "restricted
availability". Instead, different categories C1to C4 have been
defined in accordance 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.

The EMC product standard EN 61800-3 also defines limit
values for conducted interference and radiated interference
for the "second environment" (= industrial power supply sys-
tems that do not supply households). These limit values are
below the limit values of filter class A 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 G120P, 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 stan-
dards for electrical drive systems (PDS) of the range of stan-
dards 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 har-
monics 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 G120P and its
components, the machine construction company (OEM) can
also apply other measures to ensure that the machine com-
plies 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 con-
nection point and outside the machine remain below the
relevant limit values. Any suitable technical measures can
be applied to ensure this.
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. Accessories

Optional accessories

Shield connection kit 1 for CU230P-2 HVAC/DP/CAN
Control Units

Shield connection kit 1 offers optimum shield connection and
strain relief for all signal and communication cables. It includes
a matching shield bonding plate and all of the necessary
connecting and retaining elements for mounting.

Shield connection kit 3 for CU230P-2 PN, CU240E-2 PN and
CU240E-2 PN-F Control Units

Shield connection kit 3 offers optimum shield connection and
strain relief for all signal and communication cables. It includes
a matching shield bonding plate and all of the necessary
connecting and retaining elements for mounting.

SINAMICS micro memory cards (MMC)/SINAMICS SD cards

The parameter settings for an inverter can be stored on the
SINAMICS micro memory card (MMC)/SINAMICS SD card.
When service is required, e.g. after the inverter has been re-
placed and the data have been downloaded from the memory
card the drive system is immediately ready for use again. The
associated slot is located on the top of the Control Unit.

PC inverter connection kit 2

For controlling and commissioning the inverter directly from a
PC, if the STARTER commissioning tool has been installed on the
PC. The STARTER commissioning tool on DVD-ROM is included
in the scope of delivery of the PC inverter connection kit 2.

Spare parts

Mounting set

Depending on the frame size, different mounting sets are
available for the PM230 Power Modules.

Fan units

The PM230 Power Module is equipped with an internal and an
external fan unit. Both of these can be replaced if necessary.
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. Overview

Example: CU230P-2 HVAC Control Unit in the PM230 Power Module,
degree of protection IP55/UL Type 12, frame size FSC

The CU230P-2 Control Units are designed for drives with inte-
grated technological functions for pump, fan and compressor
applications. The 1/O interface, the fieldbus interfaces and the
additional software functions optimally support these applica-
tions.

Note:

Shield plates and shield connection kits are available. These can
be used in the wiring installation for the Control Units and Power
Modules to ensure that it complies with EMC guidelines.

For further information, see Shield connection kits and Shield
plates for Control Units and Power Modules in section
Supplementary system components.

. Selection and ordering data

Technology functions Inputs Outputs  Integrated
(selection) safety

Digital
inputs,
technology fail-safe

Control Unit
Order No.

Communication Designation

CU230P-2 series — the specialist for pumps, fans, compressors, water, buildings

¢ Free function blocks (FFB) 6 digital

3 digital - -
e 4 x PID controllers 4analog 2 analog
® Pump staging

¢ Hibernation

® Essential service mode

e 2-zone control

RS485/USS /
Modbus RTU /
BACnet MS/TP

CU230P-2 HVAC 6SL3243-0BB30-1HA2

PROFIBUS DP  CU230P-2 DP 6SL3243-0BB30-1PA2
PROFINET CU230P-2 PN 6SL.3243-0BB30-1FA0
CANopen CU230P-2 CAN 6SL3243-0BB30-1CA2

. Function

Control modes

e Linear and square torque characteristic for fluid flow and
positive displacement machines

e ECO mode for additional energy saving
e Sensorless Vector control for sophisticated control tasks

Connections

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
temperature sensors

e Direct control of valves and flaps using two 230 V relays

Interfaces

e PROFINET, PROFIBUS, USS, BACnet MS/TP, CANopen and
Modbus-RTU communication

Software functions

e Automatic restart function after power failure
e Flying restart

e Skip frequencies

¢ 1 PID controller for the closed-loop control of the motor speed
as process controller for temperature, pressure, air quality or
levels

e 3 freely-programmable PID controllers

e Energy saving through hibernation

® | oad check function to monitor belts and flow

e Motor staging

* Multi-zone controller

e Extended emergency mode

¢ Real time clock with three time generators

IOP wizards for special applications with and without
PID controller, such as

e Pumps: Positive displacement (constant load torque) and
centrifugal pumps (square load torque)

e Fans: Radial and axial fans (square load torque)

e Compressors: Positive displacement (constant load torque)
and fluid flow machines (square load torque)
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0.37 kW to 90 kW (0.5 hp to 125 hp

CU230P-2 Control Units

| Integration
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|
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Connection diagram for the CU230P-2 Control Unit series
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp to 125 hp

CU230P-2 Control Units

. Integration

DIP switch
Bus termination
ON
1 RX+
OFF 2 RX-
3 g 3 TX+
&8
g2 [4” )
]
10V E g 5 *
5 |2 Rs48sP ye 446 ™
83 o Fra—
®9 |3 RS485N &S 7+
LE hield £ 0
[id S 4 Shiel oy [g+
A
* = Not connected G_DO011_EN_00358 * = Not connected G_DO011_EN_00385
Communication interface RS485 USS/Modbus RTU/BACnet MS/TP PROFINET communication interface
DIP switch
Bus termination
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1 Shield/PE 1%
2 OFF 2 CAN_L
8. |3 DPB © . [3 CAN_GND
85 228 g5 [ZCANCND .
®3g |4RTS €3 [4”
€ c —d - C
® g 50V E £ |5 (CAN_SHLD)] (optional shield)
EOI 6 5V °8’.C|1 6 (GND) (optional CAN ground)
L m *—< z [an]
ea I 4 25 [roavH
& |8 ppPA §-
9" 9+
* = Not connected G_DO011_EN_00359 * = Not connected G_DO11_EN_00360a
PROFIBUS DP communication interface CANopen communication interface
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

CU230P-2 Control Units

. Design

CU230P-2 HVAC, CU230P-2 DP, CU230P-2 PN and
CU230P-2 CAN Control Units

Example: CU230P-2 Control Unit with open and closed terminal covers

Terminal Features

No.

Digital inputs (DI) — Standard

Signal

69 DI COM Reference potential for digital inputs
5..8, DIO ... DI5  Freely programmable
16, 17 isolated, inputs in compliance with
IEC 61131-2
Digital outputs (DO)
18 DOO, NC Relay output 1
NC contact (5 A, 30V DC or 2 A, 250 V AC) 1)
19 DOO0, NO Relay output 1
NO contact (5 A, 30 VDC or 2 A, 250 V AC)
20 DOO0, COM  Relay output 1
Common contact
(5A,30VDCor2A,250VAC) "
21 DO1, NO Relay output 2
NO contact (0.5 A, 30 V DC)
22 DO1, COM  Relay output 2
Common contact (0.5 A, 30 V DC)
23 DO2, NC Relay output 3
NC contact (5 A, 30 V DC or 2 A, 250 V AC) V)
24 DO2, NO Relay output 3
NO contact (5 A, 30 VDC or 2 A, 250 V AC)
25 DO2, COM  Relay output 3

Common contact
(5A,30VDCor2A, 250V AC) "

" The following applies to UL-compliant installations: max. 3 A, 30 V DC or
2 A, 250 V AC may be switched over terminals 18/20 (DOO NC) and
23/25 (DO2 NC).

Terminal Features

No.

Analog inputs (Al)

3 AlO+ Differential input, switchable between
7 AIO- current and voltage

Value range: 0 ... 10V, -10 ... +10V,
0/2...10V, 0/4 ... 20 mA

Differential input, switchable between
current and 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

Value range: 0/4 ... 20 mA,

Pt1000: -50 ... +250 °C (-58 ... +482 °F)
LG-Ni1000: -50 ... +150 °C (-58 ... +302 °F)

Reference potential of the Al2/
internal electronics ground

Signal

10 Alf+
11 Al-

50 Al2+/TEMP

51 GND

52 AI3+/TEMP  Non-isolated input for temperature sensors,
type Pt1000/LG-Ni1000

Value range:

Pt1000: -50 ... +250 °C (-58 ... +482 °F)

LG-Ni1000: -50 ... +150 °C (-58 ... +302 °F)

Reference potential of the Al3/internal
electronics ground

Analog outputs (AO)

12 AOO+ Non-isolated output
Freely programmable
Value range: 0 ... 10V; 0/4 ... 20 mA

Reference potential of the AOO/
internal electronics ground

53 GND

13 GND

Non-isolated output
Freely programmable
Value range: 0 ... 10 V; 0/4 ... 20 mA

Reference potential of the AO1/
internal electronics ground

27 GND

Motor temperature sensor interface

14 T1 MOTOR  Positive input for motor temperature sensor
Type: PTC, KTY sensor, Thermo-Click
15 T2 MOTOR  Negative input for motor temperature sensor

Power supply

9 +24 V OUT  Power supply output
24V DC, max. 200 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
35 +10 V OUT  Power supply output
10V DC +0.5 V, max. 10 mA
36 GND Reference potential of the power supply/

internal electronics ground
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp to 125 hp

CU230P-2 Control Units

. Technical specifications
Control Unit CU230P-2 HVAC CU230P-2 DP CU230P-2 PN CU230P-2 CAN
6SL.3243-0BB30-1HA2 6SL.3243-0BB30-1PA2 6SL.3243-0BB30-1FAQ 6SL.3243-0BB30-1CA2
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
Protective insulation PELV according to EN 50178
Protective separation from the line supply using double/reinforced insulation
Power loss <55W
eoiee 0000000000 ]
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

e Switching level: 1 — 0 5V

® Input current, max. 15 mA
Digital outputs 3 relays

e 2 relay changeover contacts 250 V AC, 2 A (inductive load)
30V DC, 5 A (ohmic load)
The following applies to UL-compliant installations: max. 3 A, 30 V DC or 2 A, 250 V AC may be switched over
terminals 18/20 (DOO NC) and 23/25 (DO2 NC).

¢ 1 relay NO contact 30V DC, 0.5 A (ohmic load)

Analog inputs Analog inputs are protected against inputs in a voltage range of + 30 V and have a common-mode voltage
in the = 15 V range

o 2 differential inputs Switchable with DIP switch between voltage and current:
-10... +10V, 0/4 ... 20 mA, 10-bit resolution

These differential inputs can be configured as additional digital inputs.
Switching thresholds:

0 — 1: Rated voltage 4 V

1 — 0: Rated voltage 1.6 V

® 1 non-isolated input Switchable using DIP switch between current and temperature sensor type Pt1000/LG-Ni1000,
0/4 ... 20 mA; 10-bit resolution

* 1 non-isolated input Temperature sensor type Pt1000/LG-Ni1000,
10-bit resolution

Analog outputs The analog outputs have short circuit protection

® 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

PTC/KTY interface 1 motor temperature sensor input,
sensors that can be connected, PTC, KTY and Thermo-Click,
accuracy =5 °C

Removable terminal connector v/
for I/O interface

Bus interface

Type RS485 PROFIBUS DP PROFINET CANopen
Protocols USs PROFIdrive profile V4.1 PROFINET CANopen
Modbus RTU
BACnet MS/TP
(switchable using software)
Hardware Terminal, insulated, 9-pin SUB-D connector, 2 x RJ45, PROFIdrive 9-pin SUB-D socket,
USS: max. 187.5 kBaud insulated, profile V4.1, device name  insulated,
Modbus RTU: 19.2 kBaud, Max. 12 Mbit/s can be stored on the Max. 1 Mbit/s
Bus terminating resistors  Slave address can be set  device
that can be switched in using DIP switches Max. 100 Mbit/s
(full duplex)
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

CU230P-2 Control Units

. Technical specifications

Control Unit

Tool interfaces
Memory card

CU230P-2 HVAC CU230P-2 DP CU230P-2 PN CU230P-2 CAN
6SL.3243- 6SL.3243- 6SL.3243- 6SL.3243-
0BB30-1HA2 0BB30-1PA2 0BB30-1FAO 0BB30-1CA2

1 SINAMICS micro memory card (MMC) or 1 SINAMICS SD card

Operator panels

¢ Intelligent Operator Panel IOP
¢ Basic Operator Panel BOP-2
e Blanking cover

Can be directly plugged on
Can be directly plugged on

Necessary if an operator panel is not inserted in order to achieve
degree of protection IP55

PC interface

Open-loop/closed-loop control techniques

V/f linear/square/parameterizable v
V/f with flux current control (FCC) v
V/fECO linear/square v
Vector control, sensorless v
Vector control, with sensor =

v

Torque control, sensorless

Torque control, with sensor
Software functions

Setpoint input

v

Fixed frequencies

16, parameterizable

JOG v
Digital motorized potentiometer (MOP) v
Ramp smoothing v
Extended ramp-function generator v
(with ramp smoothing Off3)
Positioning down ramp -
Slip compensation v
Signal interconnection with BICO technology v
Free function blocks (FFB) v
for logical and arithmetic operations
Switchable drive data sets (DDS) v (4)
Switchable command data sets (CDS) v (4)
Flying restart v
Automatic restart v
after line supply failure or operational fault (AR)
Technology controller (internal PID) v
Energy-saving function (hibernation) v
with internal PID controller
Energy-saving function (hibernation) v
with external PID controller
Belt monitoring v
with and without sensor (load torque monitoring)

v

Dry-running/overload protection monitoring
(load torque monitoring)

Thermal motor protection

v (Pt, sensor: PTC/KTY/Thermo-Click)

Thermal inverter protection v
Motor identification v
Motor holding brake -
Auto-ramping (Vgcmax controller) v
Kinetic buffering (Vgycmin controller) v
Braking functions for PM230

v

¢ DC braking
e Compound braking
e Dynamic braking with integrated brake chopper
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp to 125 hp

CU230P-2 Control Units

. Technical specifications

Control Unit CU230P-2 HVAC CU230P-2 DP CU230P-2 PN CU230P-2 CAN
6SL.3243- 6SL.3243- 6SL.3243- 6SL.3243-
0BB30-1HA2 0BB30-1PA2 0BB30-1FAO 0BB30-1CA2

Mechanical specifications and ambient conditions

Degree of protection IP20

Signal cable cross-section 0.15 mm2 ... 1.5 mm?2 (AWG28 ... ANG16)

Operating temperature For CU230P-2 HVAC/DP/CAN: -10 ... 60 °C (14 ... 140 °F)

For CU230P-2 PN: -10 ... 55 °C (14 ... 131 °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 (3281 ft) above sea level.

Storage temperature -40 ... +70 °C (-40 ... +158 °F)

Relative humidity < 95 % RH, condensation not permissible
Dimensions

o Width 73 mm (2.87 in)

® Height 199 mm (7.83 in)

¢ Depth 65.5 mm (2.58 in)

Weight, approx. 0.61 kg (1.35 Ib)
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Overview

PM230 Power Modules, degree of protection IP20, standard variant, PM230 Power Modules, degree of protection IP20, push-through variant,
frame sizes FSA to FSC (example: frame size FSB) frame sizes FSA to FSC (with Control Unit and operator panel)

PM230 Power Modules, degree of protection P20, standard variant,
frame sizes FSD to FSF
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

PM230 Power Modules, degree of protection IP55/UL Type 12,
are designed for applications involving pumps, fans and com-
pressors with a square characteristic. They do not have an
integrated braking chopper (single-quadrant applications).

. Overview

The PM230 Power Module only generates low line harmonics
and apparent power losses. In addition to the energy-related
advantages, environmental stressing is also reduced.

e | ine harmonics are reduced significantly.

- The harmonics and the THD (Total Harmonic Distortion)
are below the limits required by the EN 61000-3-12 or
|IEC 61000-3-12 standards.

- Additional components such as line reactors are not
required and it is not permissible to use them. As a
consequence, low envelope dimensions are obtained
for space-saving designs.

* The active power component is very high, i.e. the devices
consume less current from the supply for the same drive
power. As a consequence, smaller supply cables can be
used.

Frame sizes FSA to FSF of the PM230 Power Module in the de-
gree of protection IP55/UL Type 12 are available with integrated
line filter class A for C2 installations or integrated line filter
class B for C1 installations.

Frame sizes FSA to FSF of the PM230 Power Module in degree
of protection IP20 standard variant are available with integrated
line filter class A for C2 installations or without an integrated line
filter.

PM230 Power Module, degree of protection IPS5/UL Type 12, Frame sizes FSA to FSC of the PM230 Power Module in degree

frame size FSC, rear view of protection IP20 push-through variant are available with
integrated line filter class A for C2 installations or without an
integrated line filter.

In order to maintain EMC categories C2 (line filter A) or C1
table 14 (line filter B, conducted), the permissible shielded
cable length between the inverter and motor is limited to max.
25 m (82 ft).

The permissible cable lengths between inverter and motor are
limited. Longer cables can be used if output reactors are
connected for PM230 Power Modules, frame sizes FSD to FSF
(see load-side power components).

The line system configurations that are supported are symmetri-
cal systems with grounded neutral point.

The PM230 Power Module is not approved for safety-oriented
applications.

Note:

Shield plates and shield connection kits are available. These can
be used in the wiring installation for the Control Units and Power
Modules to ensure that it complies with EMC guidelines.

For further information, see Shield connection kits and Shield
plates for Control Units and Power Modules in section
Supplementary system components.

. Design
PM230 Power Module, degree of protection IP55/UL Type 12, PM230 Power Modules have the following connections and
frame size FSC, internal view (without Control Unit) interfaces:

e PM-IF interface to connect the PM230 Power Module to the
Control Unit. The PM230 Power Module also supplies power to
the Control Unit using an integrated power supply.

* Motor connection using screw terminals or screw studs
e 2 PE/protective conductor connections
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

| Selection and ordering data
To ensure that a suitable Power Module is selected, the following
currents should be used for applications:

¢ Rated output current for applications with
low overload (LO)

* Base-load current for applications with high overload (HO)
PM230 Power Modules degree of protection IP55/UL Type 12

The G120P drive supports most 2-pole, 4-pole and 6-pole
motors rated up to 3.0 kW (4.0 hp). The drive should be selected
by matching the output current to the motor FLA. For a descrip-
tion of the overload performance, please refer to the general
technical specifications of the Power Modules.

Rated power 0 Rated Power based Base- Frame PM230 Power Module PM230 Power Module
output on the base-load load size degree of protection degree of protection
current current 3 current IP55/UL Type 12 IP55/UL Type 12
T f® with integrated line filter  with integrated line filter
class A class B
kW hp A kW hp A Order No. Order No.

380...480 V3 AC

0.37 0.50 1.3 0.25 0.33 0.9 FSA 6SL3223-0DE13-7AA0 6SL3223-0DE13-7BA0
0.55 0.75 1.7 0.37 0.5 1.3 FSA 6SL3223-0DE15-5AA0 6SL3223-0DE15-5BA0
0.75 1.0 2.2 0.55 0.75 1.7 FSA 6SL3223-0DE17-5AA0 6SL3223-0DE17-5BA0
1.1 15 3.1 0.75 1.0 2.2 FSA 6SL3223-0DE21-1AA0 6SL3223-0DE21-1BA0
1.5 2.0 4.1 1.1 15 3.1 FSA 6SL3223-0DE21-5AA0 6SL3223-0DE21-5BA0
2.2 3.0 59 1.5 20 4.1 FSA 6SL3223-0DE22-2AA0 6SL3223-0DE22-2BA0
3.0 4.0 7.7 2.2 3.0 59 FSA 6SL3223-0DE23-0AA0 6SL3223-0DE23-0BA0
4.0 5.0 10.2 3.0 4.0 7.7 FSB 6SL3223-0DE24-0AA0 6SL3223-0DE24-0BA0
5.5 7.5 13.2 4.0 5.0 10.2 FSB 6SL3223-0DE25-5AA0 6SL3223-0DE25-5BA0
7.5 10 18 5.5 7.5 13.2 FSB 6SL3223-0DE27-5AA0 6SL3223-0DE27-5BA0
11.0 15 26 7.5 10 18 FSC 6SL3223-0DE31-1AA0 6SL3223-0DE31-1BAO
15.0 20 32 11.0 15 26 FSC 6SL3223-0DE31-5AA0 6SL3223-0DE31-5BA0
18.5 25 38 15.0 20 32 FSC 6SL3223-0DE31-8AA0 =

FSD = 6SL3223-0DE31-8BA0
22 30 45 18.5 25 38 FSD 6SL3223-0DE32-2AA0 6SL3223-0DE32-2BA0
30 40 60 22 30 45 FSD 6SL3223-0DE33-0AA0 6SL3223-0DE33-0BA0
37 50 75 30 40 60 FSE 6SL3223-0DE33-7AA0 6SL3223-0DE33-7BA0
45 60 90 37 50 75 FSE 6SL3223-0DE34-5AA0 6SL3223-0DE34-5BA0
55 75 110 45 60 90 FSF 6SL3223-0DE35-5AA0 6SL3223-0DE35-5BA0
75 100 145 55 75 110 FSF 6SL3223-0DE37-5AA0 6SL3223-0DE37-5BA0
90 125 178 75 100 145 FSF 6SL3223-0DE38-8AA0 6SL3223-0DE38-8BA0

It is essential to plug on an operator panel or the blanking
cover in order to achieve degree of protection

IP54/IP55/UL Type 12.

For further information, see Operator panels and Blanking cover
for PM230 Power Modules in section Supplementary system
components.

") Rated power based on the rated output current /4. The rated output 3) The base-load current I is based on the duty cycle for high overload
current k44 is based on the duty cycle for low overload (LO). (HO).

The rated output current /404 is based on the duty cycle for low overload
(LO). These current values are valid for 400 V and are specified on the
rating plate of the Power Module.
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Selection and ordering data

PM230 Power Modules degree of protection IP20 standard variant

Rated power ) Rated Power based Base-  Frame PM230 Power Module PM230 Power Module
output on the base-load load size degree of protection IP20 degree of protection IP20
current current 3 current standard variant standard variant
- Iy ® without integrated with integrated line filter

Tine filter class A

kW hp A kW hp A Order No. Order No.

380...480V 3 AC

037 0.50 1.3 0.25 0.33 0.9 FSA =M 6SL3210-1NE11-3ULO 6SL3210-1NE11-3AL0

055 0.75 1.7 0.37 0.5 1.3 FSA =0 6SL3210-1NE11-7ULO 6SL3210-1NE11-7AL0

075 1.0 2.2 0.55 0.75 1.7 FSA =57 6SL3210-1NE12-2ULO 6SL3210-1NE12-2AL0

1.1 15 3.1 0.75 1.0 2.2 FSA =7 6SL3210-1NE13-1ULO 6SL3210-1NE13-1AL0O

1.5 2.0 4.1 1.1 15 3.1 FSA =M 6SL3210-1NE14-1ULO 6SL3210-1NE14-1ALO

2.2 3.0 59 1.5 2.0 41 FSA =W 6SL3210-1NE15-8ULO 6SL3210-1NE15-8AL0

3.0 4.0 7.7 2.2 3.0 5.9 FSA =7 6SL3210-1NE17-7ULO 6SL3210-1NE17-7AL0

4.0 5.0 10.2 3.0 4.0 7.7 FSB =7 6SL3210-1NE21-0ULO 6SL3210-1NE21-0ALO

5.5 7.5 13.2 4.0 5.0 10.2 FSB =W 6SL3210-1NE21-3ULO 6SL3210-1NE21-3AL0

7.5 10 18 5.5 75 13.2 FSB =7 6SL3210-1NE21-8ULO 6SL3210-1NE21-8AL0

1.0 15 26 7.5 10 18 FSC =7 6SL3210-1NE22-6ULO 6SL3210-1NE22-6AL0

150 20 32 11.0 15 26 FSC =M 6SL3210-1NE23-2ULO 6SL3210-1NE23-2AL0

185 25 38 15.0 20 32 FSC =0 6SL3210-1NE23-8ULO 6SL3210-1NE23-8AL0

22 30 45 18.5 25 38 FSD =7 6SL3210-1NE24-5UL0 6SL3210-1NE24-5AL0

30 40 60 22 30 45 FSD =M 6SL3210-1NE26-0ULO 6SL3210-1NE26-0AL0

37 50 75 30 40 60 FSE =0 6SL3210-1NE27-5UL0 6SL3210-1NE27-5AL0

45 60 90 37 50 75 FSE =7 6SL3210-1NE28-8ULO 6SL3210-1NE28-8AL0

55 75 110 45 60 90 FSF =M 6SL3210-1NE31-1ULO 6SL3210-1NE31-1ALO

75 100 145 55 75 110 FSF 6SL3210-1NE31-5UL0 6SL3210-1NE31-5AL0

PM230 Power Modules degree of protection IP20 push-through variant
1)

Rated power Rated output  Power based onthe Base-  Frame PM230 Power Module PM230 Power Module
current faeq </ base-load current 2/ load size degree of protection IP20 degree of protection IP20
current push-through variant push-through variant
Iy &) without integrated with integrated line filter
line filter class A
kW hp A kW hp A Order No. Order No.
380...480V 3 AC
3.0 4.0 7.7 2.2 3.0 5.9 FSA 6SL3211-1NE17-7ULO 6SL3211-1NE17-7AL0
7.5 10 18 5.5 7.5 18.2 FSB 6SL3211-1NE21-8ULO 6SL3211-1NE21-8AL0
185 25 38 15.0 20 32 FSC 6SL3211-1NE23-8UL0O 6SL3211-1NE23-8AL0

") Rated power based on the rated output current lateq- The rated output
current h4teq is based on the duty cycle for low overload (LO).

The rated output current /404 is based on the duty cycle for low overload
(LO). These current values are valid for 400 V and are specified on the
rating plate of the Power Module.

(HO).
2)

3) The base-load current I is based on the duty cycle for high overload
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Integration

PM230 Power Modules communicate with the Control Unit via
the PM-IF interface.

Power Module Line filter !
PM230 Bl i
3 ~
Control /‘Wﬁ_\ t
Unit [\ interface 4 > -
I

G_D011_EN_00317b

Connection diagram for PM230 Power Module with or without integrated
line filter class A or B

Power components that are optionally available depending on the Power Module used

The following line-side and load-side power components are optionally available in the appropriate frame sizes
for the Power Modules:

Frame size
FSA FSB FSC FSD FSE FSF FSGX

PM230 Power Module (IP54/IP55)

Available frame sizes v v v v v v =
Line-side power components

Line filter class A | | | | | | -

Line filter class B | | | | | | -

Line reactor )
Load-side power components

Output reactor - - - S S S -

Sine-wave filter - - - S S S

PM230 Power Module (IP20)

Available frame sizes v v v v v v _

Line-side power components

Line filter class A I | | | I I -
) ) ) ) ) ) _

Line reactor )

Load-side power components
Output reactor - - - S S S -

Sine-wave filter - - - S} S S

S = Lateral mounting
= Integrated
— = Not possible

" Aline reactor is not required and must not be used in conjunction with a
PM230 Power Module.
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Technical specifications

General technical specifications

PM230 Power Modules
Degree of protection IP55/UL Type 12 (with BOP-2 or blanking cover) IP20/UL Open Type
IP54/UL Type 12 with IOP (standard or push-through variants)
Power (low overload LO) 0.37 ... 90 kW 0.37 ... 75 kW
Rated output current 1.3...178 A 1.3 ... 145A
(low overload LO)
Power (high overload HO) 0.25 ... 75 kW 0.25 ... 55 kW
Rated output current 09..145A 09...110A
(high overload HO)
System operating voltage 380...480V3AC +10%
Line supply requirements Rsc > 100 0r ux <1 %
Line short circuit voltage ug
Input frequency 47 ...63 Hz
Output frequency
e Control type V/f 0...650Hz
¢ Control type Vector 0...200 Hz
Pulse frequency 4 kHz
for higher pulse frequencies up to 16 kHz, see derating data
Power factor A4 0.9
Output voltage, max. 95 %

In % of input voltage

Overload capability
e Low overload (LO)
- Frame sizes FSA to FSC
- Frame sizes FSD to FSF
* High overload (HO)
- Frame sizes FSA to FSC

- Frame sizes FSD to FSF

Note: When the overload capability is used, the base-load current /_is not reduced.

1.5 x base-load current /_(i. e. 150 % 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

1.1 x base-load current /_(i.e. 110 % overload) for 60 s within a cycle time of 300 s

Note: When the overload capability is used, the base-load current / is not reduced.

2 x base-load current Iy (i. e. 200 % overload) for 3 s plus
1.5 x base-load current /4 (i. e. 150 % overload) for 57 s within a cycle time of 300 s

1.5 x base-load current / (i.e. 150 % overload) for 60 s within a cycle time of 300 s

Electromagnetic compatibility

Integrated line filter according to EN 61800-3 C2 and EN 61800-3 C1 Table 14 or
without integrated line filter according to EN 61800-3 C3 (with IP20 variants only)

Possible braking methods

DC braking

Operating temperature
e Low overload (LO)

® High overload (HO)

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

Storage temperature

-40 ... +70 °C (-40 ... +158 °F)

Relative humidity

< 95 % RH, condensation not permissible

Cooling

Power units with increased air cooling using integrated fans

Installation altitude

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

Protection functions

¢ Undervoltage

¢ Overvoltage

¢ Overcontrol/overload

e Ground fault

e Short circuit

e Stall protection

® Motor blocking protection
* Motor overtemperature

e Inverter overtemperature
® Parameter locking

Compliance with standards

UL ), CE, c-tick @

Standard SCCR (Short
Circuit Current Rating)

Frame sizes FSA to FSC: 40 kA
Frame sizes FSD to FSF: 65 kA

65 kA

CE marking

UL approval for frame sizes FSD to FSF will be available soon.
The c-tick approval for PM230 Power Modules without integrated line filter

2)
is in preparation.

According to Low-Voltage Directive 2006/95/EC

8) Applies to industrial control cabinet installations to
NEC article 409/UL 508A.
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp

to 125 hp

. Technical specifications

PM230 Power Modules degree of protection IP55/UL Type 12
PM230 Power Modules, degree of protection IP55/UL Type 12

Line voltage 380 ... 480 V 3 AC

With integrated line filter class A 6SL3223- 6SL3223- 6SL3223- 6SL3223- 6SL3223-
ODE13-7AAQ ODE15-5AA0 ODE17-5AA0 ODE21-1AAQ ODE21-5AA0

With integrated line filter class B 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223-
ODE13-7BAO ODE15-5BA0 ODE17-5BA0 ODE21-1BAO ODE21-5BA0

Output current

at 50 Hz 400 V 3 AC

* Rated current /gteq A 1.3 1.7 2.2 3.1 4.1

® Base-load current /| D A 1.3 1.7 2.2 3.1 41

* Base-load current f; 2 A 0.9 13 17 2.2 3.1

* fnax A 2 26 3.4 47 6.2

Rated power

e Based on /| kW (hp) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5) 1.5(2.0)

® Based on Iy kW (hp) 0.25(0.33) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency n 0.86 0.9 0.92 0.94 0.95

Power loss kW 0.06 0.06 0.06 0.07 0.08

at rated current

Cooling air requirement m3/s (f3/s)  0.007 (0.25) 0.007 (0.25) 0.007 (0.25) 0.007 (0.25) 0.007 (0.25)

Sound pressure level dB 61.9 61.9 61.9 61.9 61.9

Loa (1 m)

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Input current 3

* Rated current A 1.3 1.8 2.3 3.2 4.2

® Based on Iy A 0.9 1.3 1.8 2.3 3.2

Line supply connection Screw terminals, ~ Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,

U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in plug-in plug-in

® Conductor cross-section mm? 1..25 1..25 1..25 1..25 1...25

Motor connection Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,

U2, v2, w2 plug-in plug-in plug-in plug-in plug-in

* Conductor cross-section mm? 1...25 1...25 1..25 1..25 1..25

Motor cable length, max.

® Shielded m (ft) 25 (82) 25 (82) 25 (82) 25 (82) 25(82)

¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)

Degree of protection °) IP55/ULType 12 IP55/ULType 12 IP55/ULType 12 IP55/ULType 12 IP55/UL Type 12

Dimensions

* Width mm (in) 154 (6.06) 154 (6.06) 154 (6.06) 154 (6.06) 154 (6.06)

® Height mm (in) 460 (18.11) 460 (18.11) 460 (18.11) 460 (18.11) 460 (18.11)

e Depth

- Without operator panel mm (in) 249 (9.80) 249 (9.80) 249 (9.80) 249 (9.80) 249 (9.80)
- With operator panel, max. mm (in) 264 (10.39) 264 (10.39) 264 (10.39) 264 (10.39) 264 (10.39)
Frame size FSA FSA FSA FSA FSA
Weight, approx. kg (Ib) 4.3 (9.5) 4.3 (9.5) 4.3 (9.5) 4.3(9.5) 4.3(9.5)

") The rated output current lateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3) 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.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules

with integrated line filter to maintain the limit values of EN 61800-3
Category C2 (filter A) or C1 table 14 (filter B). With unshielded cables,
Categories C2 and C1 are not achieved.

5 Itis essential to plug on an operator panel or the blanking cover in order to

achieve degree of protection IP54/IP55/UL Type 12.
For further information, see Operator panels and Blanking cover for
PM230 Power Modules in section Supplementary system components.
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Technical specifications
Line voltage 380 ... 480 V 3 AC

PM230 Power Modules, degree of protection IP55/UL Type 12

With integrated line filter class A 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223- 6SL3223-
0DE22-2AA0 ODE23-0AA0 ODE24-0AA0 ODE25-5AA0 ODE27-5AA0

With integrated line filter class B 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223- 6SL3223-
0DE22-2BA0 ODE23-0BAO 0DE24-0BAO ODE25-5BA0 ODE27-5BA0

Output current

at 50 Hz 400 V 3 AC

* Rated current /eq A 5.9 7.7 10.2 13.2 18

* Base-load current f A 59 7.7 10.2 13.2 18

* Base-load current /2 A 4.1 59 7.7 10.2 13.2

® max A 8.9 11.8 15.4 20.4 27

Rated power

* Based on /. KW (hp) 2.2(3.0) 3(4.0) 4 (5.0) 5.5 (7.5) 7.5 (10)

® Based on Iy kW (hp) 1.5 (2.0) 2.2(3.0) 3(4.0) 4(5.0) 5.5(7.5)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency n 0.96 0.96 0.97 0.97 0.97

Power loss kW 0.1 0.12 0.14 0.18 0.24

at rated current

Cooling air requirement m3/s (f3/s)  0.007 (0.25) 0.007 (0.25) 0.009 (0.32) 0.009 (0.32) 0.009 (0.32)

Sound pressure level dB 61.9 61.9 62.8 62.8 62.8

LpA (1 m)

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Input current 3

e Rated current A 6.1 8 11 14 19

® Based on Iy A 42 6.1 8 11 14

Line supply connection Screw terminals, Screw terminals, Screw terminals, Screw terminals, Screw terminals,

U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in plug-in plug-in

e Conductor cross-section mm? 1..25 1..25 25...6 4..6 4..6

Motor connection Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,

U2, v2, w2 plug-in plug-in plug-in plug-in plug-in

e Conductor cross-section mm? 1..25 1..25 25...6 4..6 4.6

Motor cable length, max. 4

® Shielded m (ft) 25 (82) 25 (82) 25(82) 25 (82) 25 (82)

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

Degree of protection %) IP55/UL Type 12 IP55/ULType 12 IP55/ULType 12 IP55/ULType 12  IP55/UL Type 12

Dimensions

e Width mm (in) 154 (6.06) 154 (6.06) 180 (7.09) 180 (7.09) 180 (7.09)

® Height mm (in) 460 (18.11) 460 (18.11) 540 (21.26) 540 (21.26) 540 (21.26)

® Depth

- Without operator panel mm (in) 249 (9.80) 249 (9.80) 249 (9.80) 249 (9.80) 249 (9.80)
- With operator panel, max. mm (in) 264 (10.39) 264 (10.39) 264 (10.39) 264 (10.39) 264 (10.39)
Frame size FSA FSA FSB FSB FSB
Weight, approx. kg (Ib) 4.3(9.5) 4.3(9.5) 6.3 (13.9) 6.3 (13.9) 6.3 (13.9)

") The rated output current /g and the base-load current /_are based on

the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3) 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 /zteq) —

these current values are specified on the rating plate.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules

with integrated line filter to maintain the limit values of EN 61800-3
Category C2 (filter A) or C1 table 14 (filter B). With unshielded cables,
Categories C2 and C1 are not achieved.

5) Itis essential to plug on an operator panel or the blanking cover in order to

achieve degree of protection IP54/IP55/UL Type 12.
For further information, see Operator panels and Blanking cover for
PM230 Power Modules in section Supplementary system components.
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Technical specifications

Line voltage 380 ... 480 V 3 AC PM230 Power Modules, degree of protection IP55/UL Type 12
With integrated line filter class A 6SL.3223- 6SL.3223- 6SL.3223- - 6SL.3223- 6SL.3223-
ODE31-1AA0  ODE31-5AA0  ODES31-8AA0 ODE32-2AA0  ODES33-0AA0
With integrated line filter class B 6SL.3223- 6SL.3223- - 6SL.3223- 6SL.3223- 6SL.3223-
ODE31-1BAO  ODE31-5BA0 ODE31-8BA0O  0DE32-2BA0  ODES33-0BAO

Output current

at 50 Hz 400 V 3 AC

® Rated current /ateq R A 26 32 38 38 45 60

* Base-load current f A 26 32 38 38 45 60

* Base-load current /2 A 18 26 32 32 38 45

® max A 39 52 64 64 76 90

Rated power

® Based on /| kW (hp) 11 (15) 15 (20) 18.5 (25) 18.5 (25) 22 (30) 30 (40)

® Based on Iy kW (hp) 7.5 (10) 11(15) 15 (20) 15 (20) 18.5 (25) 22 (30)

Rated pulse frequency kHz 4 4 4 4 4 4

Efficiency n 0.97 0.97 0.98 0.97 0.97 0.97

Power loss kW 0.32 0.39 0.46 0.52 0.52 0.68

at rated current

Cooling air requirement m3/s (f3/s) 0.02 (0.71) 0.02 (0.71) 0.02 (0.71) 0.039 (1.38) 0.039 (1.38) 0.039 (1.38)

Sound pressure level dB 66.1 66.1 66.1 56 56 56

Loa (1m)

24 V DC power supply A 1 1 1 1 1 1

for the Control Unit

Input current 3

® Rated current A 27 38 39 39 42 56

® Based on Iy A 19 27 33 33 36 42

Line supply connection Screwterminals, Screwterminals, Screwterminals, M6 screw studs M6 screw studs M6 screw studs

U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in

e Conductor cross-section mm? 6...16 10 ... 16 10... 16 16 ... 35 16 ... 35 16 ... 35

Motor connection Screwterminals, Screwterminals, Screwterminals, M6 screw studs M6 screw studs M6 screw studs

U2, v2, w2 plug-in plug-in plug-in

e Conductor cross-section mm? 6...16 10 ... 16 10... 16 16 ... 35 16 ... 35 16 ... 35

Motor cable length, max. 4

* Shielded m (ft) 25(82) 25(82) 25 (82) 25 (82) 25 (82) 25(82)

¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)

Degree of protection 5) IP55/UL Type 12 IP55/UL Type 12 IP55/UL Type 12 IP55/UL Type 12 IP55/UL Type 12 IP55/UL Type 12

Dimensions

* Width mm (in) 230 (9.06) 230 (9.06) 230 (9.06) 320 (12.60) 320 (12.60) 320 (12.60)

® Height mm (in) 620 (24.41) 620 (24.41) 620 (24.41) 640 (25.20) 640 (25.20) 640 (25.20)

® Depth
- Without operator panel mm (in) 249 (9.80) 249 (9.80) 249 (9.80) 329 (12.95) 329 (12.95) 329 (12.95)
- With operator panel, max. ~ mm (in) 264 (10.39) 264 (10.39) 264 (10.39) 344 (13.54) 344 (13.54) 344 (13.54)

Frame size FSC FSC FSC FSD FSD FSD

Weight, approx. kg (Ib) 9.5(21) 9.5 (21) 9.5 (21) 31(68) 31(68) 31(68)

" The rated output current /564 and the base-load current /_are based on 4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules
e e | L s o

2 (T'Eg)t.)ase-load current /y is based on the duty cycle for high overload Categories C2 and C1 are not achieved. ' ’

5) Itis essential to plug on an operator panel or the blanking cover in order to
achieve degree of protection I1P54/IP55/UL Type 12.
For further information, see Operator panels and Blanking cover for
PM230 Power Modules in section Supplementary system components.

3) 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.
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp

to 125 hp

PM230 Power Modules

. Technical specifications
Line voltage 380 ... 480 V 3 AC

PM230 Power Modules, degree of protection IP55/UL Type 12

With integrated line filter class A 6SL.3223- 6SL3223- 6SL.3223- 6SL.3223- 6SL3223-
ODE33-7AA0 ODE34-5AA0 ODEB35-5AA0 ODE37-5AA0 ODE38-8AA0

With integrated line filter class B 6SL.3223- 6SL3223- 6SL.3223- 6SL.3223- 6SL3223-
ODE33-7BA0 ODE34-5BA0 ODEB35-5BA0 ODE37-5BA0 ODE38-8BA0

Output current

at 50 Hz 400 V 3 AC

* Rated current /eq A 75 90 110 145 178

* Base-load current /" A 75 90 110 145 178

* Base-load current /2 A 60 75 90 110 145

® max 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 n 0.97 0.97 0.97 0.97 0.97

Power loss kW 0.99 1.2 14 1.9 2.3

at rated current

Cooling air requirement m3/s (f3/s)  0.039 (1.38) 0.039 (1.38) 0.117 (4.13) 0.117 (4.13) 0.117 (4.13)

Sound pressure level dB 56 56 61 61 61

LpA (1 m)

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Input current 3

¢ Rated 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, V1/L2, W1/L3

e Conductor cross-section mm? 25 ... 50 25...50 35...120 35...120 35...120

Motor connection M6 screw studs M6 screw studs M8 screw studs M8 screw studs M8 screw studs

U2, v2, w2

e Conductor cross-section mm? 25 ... 50 25...50 35... 120 35...120 35...120

Motor cable length, max. 4

® Shielded m (ft) 25 (82) 25 (82) 25(82) 25 (82) 25 (82)

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

Degree of protection %) IP55/UL Type 12 IP55/ULType 12 IP55/ULType 12 IP55/ULType 12  IP55/UL Type 12

Dimensions

e Width mm (in) 320 (12.60) 320 (12.60) 410 (16.14) 410 (16.14) 410 (16.14)

® Height mm (in) 751 (29.57) 751 (29.57) 915 (36.02) 915 (36.02) 915 (36.02)

® Depth

- Without operator panel mm (in) 329 (12.95) 329 (12.95) 416 (16.38) 416 (16.38) 416 (16.38)
- With operator panel, max. mm (in) 344 (13.54) 344 (13.54) 431 (16.97) 431 (16.97) 431 (16.97)

Frame size FSE FSE FSF FSF FSF

Weight, approx. kg (Ib) 37 (82) 37 (82) 70 (154) 70 (154) 70 (154)
(with filter class A) (with filter class A)
38 (84) 38 (84)

) The rated output current lrateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).

2)

(HO).
3)

(with filter class B)

The base-load current /4 is based on the duty cycle for high overload

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

applies for a line impedance corresponding to ug = 1 %.

The rated input currents apply for a load at rated power (based on /4teq) —

these current values are specified on the rating plate.

(with filter class B)

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules

with integrated line filter to maintain the limit values of EN 61800-3
Category C2 (filter A) or C1 table 14 (filter B). With unshielded cables,
Categories C2 and C1 are not achieved.

5)

It is essential to plug on an operator panel or the blanking cover in order to
achieve degree of protection IP54/IP55/UL Type 12.

For further information, see Operator panels and Blanking cover for
PM230 Power Modules in section Supplementary system components.
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Technical specifications
PM230 Power Modules degree of protection IP20 standard variant

Line voltage 380 ... 480 V 3 AC PM230 Power Modules degree of protection IP20 standard variant

Without integrated line filter 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1NE11-3ULO 1NE11-7ULO 1NE12-2ULO 1NE13-1ULO 1NE14-1ULO

With integrated line filter class A 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1NE11-3ALO 1NE11-7ALO 1NE12-2AL0 1NE13-1ALO 1NE14-1ALO

Output current

at 50 Hz 400 V 3 AC

* Rated current /gteq A 1.3 1.7 2.2 3.1 4.1

® Base-load current /| D A 1.3 1.7 2.2 3.1 41

* Base-load current f; 2 A 0.9 13 17 2.2 3.1

® max A 2 2.6 3.4 4.7 6.2

Rated power

e Based on /| kW (hp) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5) 1.5(2.0)

® Based on Iy kW (hp) 0.25(0.33) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency n 0.89 0.93 0.93 0.94 0.95

Power loss kW 0.04 0.04 0.05 0.06 0.07

at rated current

Cooling air requirement m3/s (f3/s)  0.002 (0.07) 0.002 (0.07) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18)

Sound pressure level dB <45 <45 <45 <45 <45

Loa (1 m)

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Input current 3

* Rated current A 1.3 1.8 2.3 3.2 4.2

® Based on Iy A 0.9 1.3 1.8 2.3 3.2

Line supply connection Screw terminals, ~ Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,

U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in plug-in plug-in

® Conductor cross-section mm? 1..25 1..25 1..25 1..25 1...25

Motor connection Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,

U2, v2, w2 plug-in plug-in plug-in plug-in plug-in

* Conductor cross-section mm? 1...25 1...25 1...25 1..25 1..25

Motor cable length, max.

® Shielded m (ft) 25 (82) 25 (82) 25 (82) 25 (82) 25(82)

¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)

Degree of protection IP20 IP20 IP20 IP20 IP20

Dimensions

¢ Width mm (in) 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)

e 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) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76)
Frame size FSA FSA FSA FSA FSA
Weight, approx.

* Without integrated line filter kg (Ib) 1.4 (3.1) (3.1) 1.4 (3.1) 1.4 (3.1) (3.1)
* With integrated line filter kg (Ib) 1.6 (3.5 3.5) 1.6 (3.5 1.6 (3.5 3.5)

") The rated output current lateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3) 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 /izteq) —
these current values are specified on the rating plate.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules

with integrated line filter to maintain the limit values acc. to EN 61800-3
Category C2. With unshielded cables, Category C2 is not achieved.
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp

to 125 hp

PM230 Power Modules

. Technical specifications
Line voltage 380 ... 480 V 3 AC

PM230 Power Modules degree of protection IP20 standard variant

Without integrated line filter 6SL.3210- 6SL.3210- 6SL.3210- 6SL3210- 6SL3210-
1NE15-8ULO 1NE17-7ULO 1NE21-0ULO 1NE21-3ULO 1NE21-8ULO

With integrated line filter class A 6SL.3210- 6SL3210- 6SL.3210- 6SL3210- 6SL3210-
1NE15-8AL0 1NE17-7ALO 1NE21-0ALO 1NE21-3ALO 1NE21-8ALO

Output current

at 50 Hz 400 V 3 AC

* Rated current /eq A 5.9 7.7 10.2 13.2 18

* Base-load current f A 59 7.7 10.2 13.2 18

* Base-load current /2 A 4.1 59 7.7 10.2 13.2

® max A 8.9 11.8 15.4 20.4 27

Rated power

* Based on /. KW (hp) 2.2(3.0) 3(4.0) 4 (5.0) 5.5 (7.5) 7.5 (10)

® Based on Iy kW (hp) 1.5(2.0) 2.2(3.0) 3(4.0) 4 (5.0) 5.5(7.5)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency n 0.96 0.96 0.97 0.97 0.97

Power loss kW 0.08 0.11 0.12 0.15 0.24

at rated current

Cooling air requirement m3/s (f3/s)  0.005 (0.18) 0.005 (0.18) 0.009 (0.32) 0.009 (0.32) 0.009 (0.32)

Sound pressure level dB 61.9 61.9 62.8 62.8 62.8

Loa (1 m)

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Input current 3

® Rated current A 6.1 8 11 14 19

® Based on Iy A 42 6.1 8 11 14

Line supply connection Screw terminals, Screw terminals, Screw terminals, Screw terminals, Screw terminals,

U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in plug-in plug-in

e Conductor cross-section mm? 15..25 15..25 15...6 15...6 15...6

Motor connection Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,

U2, v2, w2 plug-in plug-in plug-in plug-in plug-in

e Conductor cross-section mm? 15..25 15..25 15...6 15...6 15...6

Motor cable length, max. 4

* Shielded m (ft) 25 (82) 25 (82) 25 (82) 25 (82) 25 (82)

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

Degree of protection IP20 IP20 IP20 P20 IP20

Dimensions

e 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 (11.50) 292 (11.50) 292 (11.50)

® 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) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76)
Frame size FSA FSA FSB FSB FSB
Weight, approx.
® Without integrated line filter kg (Ib) 1.4 (3.1) (3.1) 2.8(6.2) 2.8(6.2) 2.8(6.2)

* With integrated line filter kg (Ib) 1.6 (3.5 1.6 (3.5) 3.0 (6.6 3.0 (6.6 3.0 (6.6

") The rated output current lateq @nd the base-load current /_are based on

the duty cycle for low overload (LO).

2)

(HO).
3)

The base-load current /4 is based on the duty cycle for high overload

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.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules

with integrated line filter to maintain the limit values acc. to EN 61800-3
Category C2. With unshielded cables, Category C2 is not achieved.
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SINAMICS G120P pump, fan, compressor inverters

to 125 hp

. Technical specifications
Line voltage 380 ... 480 V 3 AC

PM230 Power Modules degree of protection IP20 standard variant

Without integrated line filter 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1NE22-6ULO 1NE23-2ULO 1NE23-8ULO 1NE24-5ULO 1NE26-0ULO

With integrated line filter class A 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1NE22-6AL0 1NE23-2AL0 1NE23-8AL0 1NE24-5AL0 1NE26-0ALO

Output current

at 50 Hz 400 V 3 AC

* Rated current /ateq’ ) A 26 32 38 45 60

* Base-load current f A 26 32 38 45 60

® Base-load current Iy 2) A 18 26 32 38 45

® max A 39 52 64 57 67

Rated power

* Based on /. KW (hp) 11 (15) 15 (20) 18.5 (25) 22 (30) 30 (40)

® Based on Iy kW (hp) 7.5 (10) 11(15) 15 (20) 18.5 (25) 22 (30)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency 7 0.97 0.97 0.98 0.98 0.97

Power loss kW 0.3 0.35 0.45 0.52 0.68

at rated current

Cooling air requirement m3/s (f5/s) 0.019 (0.67) 0.019 (0.67) 0.019 (0.67) 0.08 (2.83) 0.08 (2.83)

Sound pressure level dB <60 <60 <60 <60 <60

Loa (1m)

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Input current 3

¢ Rated current A 27 33 39 42 56

® Based on Iy A 19 27 33 36 42

Line supply connection
U1/L1, V1/L2, W1/L3

e Conductor cross-section mm

Screw terminals,
plug-in
6...16

Screw terminals,
plug-in
6...16

Screw terminals,
plug-in
6...16

M6 screw studs

16 ... 35

M6 screw studs

16 ... 35

Motor connection

Screw terminals,

Screw terminals,

Screw terminals,

M6 screw studs

M6 screw studs

U2, v2, w2 plug-in plug-in plug-in
e Conductor cross-section mm? 6...16 6...16 6...16 16 ... 35 16 ... 35
Motor cable length, max. 4
* Shielded m (ft) 25 (82) 25 (82) 25 (82) 25 (82) 25 (82)
e Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 IP20 P20 IP20
Dimensions
e Width mm (in) 140 (5.51) 140 (5.51) 140 (5.51) 275 (10.83) 275 (10.83)
® Height
- Without integrated line filter ~ mm (in) 355 (13.98) 355 (13.98) 355 (13.98) 419 (16.50) 419 (16.50)
- With integrated line filter mm (in) 355 (13.98) 355 (13.98) 355 (13.98) 512 (20.16) 512 (20.16)
e Depth
- Without operator panel mm (in) 165 (6.50) 165 (6.50) 165 (6.50) 204 (8.03) 204 (8.03)
- With operator panel, max. mm (in) 248 (9.76) 248 (9.76) 248 (9.76) 287 (11.30) 287 (11.30)
Frame size FSC FSC FSC FSD FSD
Weight, approx.
¢ Without integrated line filter kg (Ib) 4.5(9.9) 4.5(9.9) 4.5(9.9) 11 (24.3) 11 (24.3)
* With integrated line filter kg (Ib) 5.1(11.2) 5.1(11.2) 5.1(11.2) 14 (30.9) 14 (30.9

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules
with integrated line filter to maintain the limit values acc. to EN 61800-3
Category C2. With unshielded cables, Category C2 is not achieved.

") 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
(HO).

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.

2)

3)
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Technical specifications
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

PM230 Power Modules degree of protection IP20 standard variant

6SL3210-1NE27-5ULO  6SL3210-1NE28-8ULO  6SL3210-1NE31-1ULO  6SL3210-1NE31-5ULO
6SL3210-1NE27-5AL0  6SL3210-1NE28-8ALO  6SL3210-1NE31-1ALO  6SL3210-1NE31-5AL0

® Rated current /404 D A 75 90 110 145
* Base-load current /" A 75 20 110 145
* Base-load current /2 A 60 75 90 110
® hax A 90 112 135 165
Rated power
e Based on /. kW (hp) 37 (50) 45 (60) 55 (75) 75 (100)
® Based on Iy kW (hp) 30 (40) 37 (50) 45 (60) 55 (75)
Rated pulse frequency kHz 4 4 4 4
Efficiency 7 0.97 0.97 0.97 0.97
Power loss kW 0.99 1.2 1.4 2
at rated current
Cooling air requirement m%/s (ft%/s)  0.08 (2.83) 0.08 (2.83) 0.15 (5.30) 0.15 (5.30)
Sound pressure level dB <60 <60 <60 <60
Loa (1'm)
24 V DC power supply A 1 1 1 1
for the Control Unit
Input current 3)
® Rated current A 70 84 102 135
e Based on Iy A 56 70 84 102
Line supply connection M6 screw studs M6 screw studs M8 screw studs M8 screw studs
U1/L1, V1/L2, W1/L3
* Conductor cross-section mm? 25...50 25...50 35...120 35...120
Motor connection M6 screw studs M6 screw studs M8 screw studs M8 screw studs
U2, v2, w2
e Conductor cross-section mm? 25...50 25...50 35...120 35...120
Motor cable length, max. ¥
® Shielded m (ft) 25 (82) 25 (82) 25 (82) 25 (82)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 P20 IP20
Dimensions
* Width mm (in) 275 (10.83) 275 (10.83) 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)
- With integrated line filter mm (in) 635 (25.00) 635 (25.00) 934 (36.77) 934 (36.77)
* Depth
- Without operator panel mm (in) 204 (8.03) 204 (8.03) 316 (12.44) 316 (12.44)
- With operator panel, max. mm (in) 287 (11.30) 287 (11.30) 399 (15.71) 399 (15.71)
Frame size FSE FSE FSF FSF
Weight, approx.
e Without integrated line filter kg (Ib) 15 (33.1) 15 (33.1) 34 (75) 34 (75)
 With integrated line filter kg (Ib) 22 (48.5) 22 (48.5) 46 (101) 46 (101)

") 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 /4 is based on the duty cycle for high overload

3) 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.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules
with integrated line filter to maintain the limit values acc. to EN 61800-3
Category C2. With unshielded cables, Category C2 is not achieved.
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Technical specifications

PM230 Power Modules degree of protection IP20 push-through variant
Line voltage 380 ... 480 V 3 AC
Without integrated line filter

PM230 Power Modules degree of protection IP20 push-through variant
6SL3211-1NE17-7ULO 6SL3211-1NE21-8ULO 6SL3211-1NE23-8ULO

With integrated line filter class A 6SL3211-1NE17-7ALO 6SL3211-1NE21-8ALO 6SL3211-1NE23-8AL0

Output current
at 50 Hz 400 V 3 AC

* Rated current /aeq " A 7.7 18 38
® Base-load current /| R A 7.7 18 38
« Base-load current /2 A 5.9 13.2 32
o oy A 11.8 27 64
Rated power
® Based on /| kW (hp) 3(4.0) 7.5 (10) 18.5 (25)
® Based on Iy kW (hp) 2.2(3.0) 5.5(7.5) 15 (20)
Rated pulse frequency kHz 4 4 4
Efficiency 7 0.96 0.97 0.98
Power loss kW 0.11 0.24 0.45
at rated current
Cooling air requirement m3/s (f3/s)  0.005 (0.18) 0.009 (0.32) 0.019 (0.67)
Sound pressure level dB <45 <50 <60
Loa (1 m)
24 V DC power supply A 1 1 1
for the Control Unit
Input current 3
® Rated current A 8 19 39
® Based on Iy A 6.1 14 33
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 4.6 6...16
Motor connection Screw terminals, plug-in Screw terminals, plug-in Screw terminals, plug-in
U2, v2, w2
® Conductor cross-section mm? 1..25 4.6 10 ... 16
Motor cable length, max. 4
e Shielded m (ft) 25 (82) 25 (82) 25 (82)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 IP20
Dimensions
* Width mm (in) 126 (4.96) 154 (6.06) 200 (7.87)
® 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) 254 (10.00) 254 (10.00) 254 (10.00)
Frame size FSA FSB FSC
Weight, approx.
e Without integrated line filter kg (Ib) 1.7 (3.75) 3.4 (7.5) 5.4 (11.9)
 With integrated line filter kg (Ib) 1.9 (4.2) 3.6 (7.9) 6 (13.2)

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules
with integrated line filter to maintain the limit values acc. to EN 61800-3
Category C2. With unshielded cables, Category C2 is not achieved.

") 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
(HO).

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.

2)

3)
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Characteristic curves

Derating data

Pulse frequency

Rated power 0 Rated output current in A

at 50 Hz 400 V 3 AC for a pulse frequency of

kW hp 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
0.37 0.5 1.3 1.11 0.91 0.78 0.65 0.59 0.52
0.55 0.75 1.7 1.45 1.19 1.02 0.85 0.77 0.68
0.75 1.0 2.2 1.87 1.54 1.32 1.10 0.99 0.88
11 1.5 3.1 2.64 217 1.86 1.55 1.40 1.24
15 2.0 41 3.49 2.87 2.46 2.05 1.85 1.64
2.2 3.0 5.9 5.02 413 3.54 2.95 2.66 2.36
3.0 4.0 7.7 6.55 5.39 4.62 3.85 3.47 3.08
4.0 5.0 10.2 8.67 714 6.12 51 4.59 4.08
55 7.5 13.2 11.22 9.24 7.92 6.6 594 5.28
7.5 10 18.0 15.3 12.6 10.8 9.0 8.1 7.2
11.0 15 26.0 221 18.2 15.6 13.0 1.7 10.4
15.0 20 32.0 27.2 22.4 19.2 16.0 14.4 12.8
18.5 25 38.0 32.3 26.6 22.8 19.0 171 15.2
22 30 45.0 38.25 31.5 27.0 22.5 20.25 18.0
30 40 60.0 51.0 42.0 36.0 30.0 27.0 24.0
37 50 75.0 63.75 52.5 45.0 37.5 33.75 30.0
45 60 90.0 76.5 63.0 54.0 45.0 40.5 36.0
55 75 110 93.5 77.0 66.0 2 55.02 4959 4409
75 100 145 123.3 101.5 - - - -
90 125 178 151.3 124.6 - - - -

2) Values apply only to IP20 variants.
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Characteristic curves
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Note:

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.

Installation altitude

The clearance inside the inverter can isolate surge voltages in
accordance with overvoltage category Il as defined by

EN 60664-1 up to an installation altitude of up to 2000 m
(6562 ft).

At least one of the following conditions must be fulfilled for
altitudes above 2000 m (6562 ft) and below 4000 m (13124 ft)
above sea level:

The inverter is connected to:

e a TN system with isolated neutral (not an externally grounded
connector) or

e via an isolation transformer which provides a TN system with
a grounded neutral.

There is no need to reduce the line voltage.
Note:

The connected motors and power elements must be considered
separately.
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PM230 Power Modules

. Dimensional drawings

PM230 Power Modules, degree of protection IP55/UL Type 12
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Blanking cover

Principle dimension drawing and drill pattern for PM230 Power Modules, degree of protection IP55/UL Type 12 with integrated line filter class A/B

Frame Dimensions Drilling dimensions Cooling clearance Mounting
size in mm (inches) in mm (inches) in mm (inches)
a b © d e f top bottom side With bolts,
(width) (height) (depth) i) nuts and
washers

PM230 Power Modules, degree of protection IP55/UL Type 12 with integrated line filter class A/B

FSA 154 460 249 132 445 11 100 0 0 4 x M4
(6.06) (18.11) (9.8) (5.19) (17.51) (0.43) (3.94) (0) (0)

FSB 180 540 249 158 524 11 100 0 0 4 x M4
(7.08) (21.25) (9.8) (5.9) (20.62) (0.43) (3.94) 0) 0)

FSC 230 620 249 208 604 11 125 0 0 4 x M5
(9.05) (24.4) (9.8) (8.18) (28.77) (0.43) (4.92) 0) 0)

FSD 320 640 329 285 600 17.5 300 0 50 4 x M8
(12.59) (25.19) (12.95) (11.22) (23.62) (0.69) (11.81) 0) (1.97) 2

FSE 320 751 329 285 710 17.5 300 0 50 4 x M8
(12.59) (29.56) (12.95) (11.22) (27.95) (0.69) (11.81) 0) (1.97) 2

FSF 410 915 416 370 870 20 350 0 50 4 x M8
(16.14) (36.02) (16.38) (14.56) (34.25) (0.79) (13.78) 0) (1.97) 2

) Increased depth: 2) Up to 40 °C (104 °F) without any lateral clearance.

e When the IOP is plugged on, the depth increases by 15 mm (0.59 in)
* When the BOP-2/blanking cover is plugged on, the depth increases
by 5 mm (0.2 in)
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PM230 Power Modules

. Dimensional drawings

PM230 Power Modules, degree of protection IP20, standard variant
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Principle dimension drawing and drill pattern for PM230 Power Modules, degree of protection IP20, standard variant, with/without integrated
line filter class A

Frame Dimensions Drilling dimensions Cooling clearance Mounting

size in mm (inches) in mm (inches) in mm (inches)
a b c d e f top bottom side 2 With bolts
(width)  (height) (depth) 1

PM230 Power Modules, degree of protection IP20, standard variant, with/without integrated line filter class A

FSA 73 196 165 62.3 186 6 80 100 0 3 x M4
(2.87) (7.72) (6.5) (2.45) (7.32) (0.24) (3.15) (3.94) (0)

FSB 100 292 165 80 281 6 80 100 0 4 x M4
(3.94) (11.5) (6.5) (3.15) (11.06) (0.24) (3.15) (3.94) (0)

FSC 140 859 165 120 343 6 80 100 0 4 x M5
(5.51) (13.98) (6.5) (4.72) (13.5) (0.24) (3.15) (3.94) (0)

FSD 275 419/512 204 235 325/419 11 300 300 0 4 x M6
(10.83) (16.50/20.16)  (8.03) (9.25) (12.8/16.5) (0.43) (11.81) (11.81) (0)

FSE 275 499/635 204 235 405/541 11 300 300 0 4 x M6
(10.83) (19.65/25) (8.08) (9.25) (15.94/21.3)  (0.43) (11.81) (11.81) (0)

FSF 350 634/934 316 300 598/899 11 350 350 0 4 x M8
(13.78) (24.96/36.77)  (12.44) (11.81) (23.54/35.39) (0.43) (13.78) (13.78) (0)

" Increased depth: 2) The Power Modules can be mounted side by side. A side clearance of

® When the CU230P-2 Control Unit is plugged on, the depth increases 1 mm (0.04 in) is recommended for tolerance-related reasons.
by 58 mm (2.28 in)

¢ When the IOP is plugged on, the depth increases by a further
25 mm (0.98 in)

* When the BOP-2 is plugged on, the depth increases by a further
15 mm (0.59 in)
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp to 125 hp

PM230 Power Modules

. Dimensional drawings

PM230 Power Modules, degree of protection IP20, push-through variant

Control O—L
cabinet -
o o (-] -0+
— 9§ T Control
0 L| F| il ° cabinet
~ «::H:H«:J l Drill pattern|
8 o o 3 R_ear o o and o/ <
> view _f section
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él 0 0 o
[O)
JE L —
e o) R~ b B
u— L_ d _»l F\./—\
T —a ~— g —=

Principle dimension drawing and drill pattern for PM230 Power Modules, degree of protection IP20, push-through variant, with/without integrated
line filter class A

Frame Dimensions Drilling dimensions Section of cabinet Cooling clearance = Mounting
size in mm (inches) in mm (inches) in mm (inches) in mm (inches)
a b © d e f g h top bottom side 2 With bolts
(width)  (height)  (depth) " (width)  (height)
PM230 Power Modules, degree of protection IP20, push-through variant, with/without integrated line filter class A
FSA 125.9 238 171 106 103 27 88 198 80 100 0 M5
(4.96) (9.37) (6.73) (4.17) (4.06) (1.06) (3.46) (7.8) (3.15) (3.94) (0)
FSB 153.9 345 171 134 147.5 345 116 304 80 100 0 M5
(6.06) (13.58) (6.73) (5.28) (5.81) (1.36) (4.57) (11.97) (3.15) (3.94) (0)
FSC 200 410.5 171 174 123 30.5 156 365 80 100 0 M5
(7.87) (16.16) (6.73) (6.85) (4.84) (1.2) (6.14) (14.37) (3.15) (3.94) (0)

" Overall depth, of which 117.7 mm (4.63 in) is inside and 53.1 mm (2.09 in) 2) The Power Modules can be mounted side by side (mounting frame to

is outside the control cabinet.

Increased depth:

e \When the CU230P-2 Control Unit is plugged on, the depth increases
by 58 mm (2.28 in).

* When the IOP is plugged on, the depth increases by a further
25 mm (0.98 in)

¢ When the BOP-2 is plugged on, the depth increases by a further
15 mm (0.59 in)

mounting frame).
A side clearance of 1 mm (0.04 in) is recommended for tolerance-related
reasons.
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

Recommended line-side power components

| Selection and ordering data

The following table lists recommendations for additional line- Notes for use in compliance with UL regulations:
side components, such as fuses and circuit breakers. The

values in the table take into account the overload capability of UL-approved fuses and circuit breakers must be used in North

the inverter. An;erica. ot

. . ) ) e Examples of fuses:
Notes for use in compliance with IEC standards: ~Type 3NET fuses are UL-compliant (corresponds 0 ).
3NA3 or 3NE1 fuses and 3RV10 or 3VL circuit breakers are - Class J fuses, fuse series Class NOS supplied by Bussmann
recommended for European countries. e Examples of circuit breakers:

- Approved SIRIUS 3RV circuit breakers and 3VL
molded-case circuit breakers in accordance with UL 489
(category control number CCN: DiV Q).

An overvoltage protection device is required for installation in
conformance with UL corresponding to the UL certification of
SINAMICS G120P PM230 Power Modules. The overvoltage
protection device must be marked with the Listed test symbol
and category code VZCA. The detailed UL installation guide-
lines are included in the equipment manual.

Additional information about the listed fuses and circuit breakers
can be found in Catalogs LV 10.1, IC 10 and IC 10 AO.

Rated power ) SINAMICS G120P Fuse Circuit breaker
PM230 Power Modules
Degree of protection IP55/

UL Type 12

kW hp Type 6SL3223-... Frame Type 3NA3 Type 3NE1 (RAY)
size Order No. Order No. Order No.

380...480V 3 AC
0.37 0.50 ODE13-7 . AO FSA 3NA3803 3NE1813-0 3RV1021-1CA10
0.55 0.75 ODE15-5 . AO FSA 3RV1021-1DA10
0.75 1.0 ODE17-5. A0 FSA 3RV1021-1FA10
1.1 1.5 ODE21-1. A0 FSA 3RV1021-1GA10
1.5 2 ODE21-5. A0 FSA 3RV1021-1JA10
2.2 3 ODE22-2 . AO FSA 3RV1021-1KA10
3.0 4 ODE23-0 . A0 FSA 3RV1021-4AA10
4.0 5 O0DE24-0 . A0 FSB 3NA3805 3RV1021-4BA10
5.5 7.5 ODE25-5 . AO FSB 3NA3807 3NE1814-0
7.5 10 ODE27-5 . AO FSB 3NA3810 3NE1815-0 3RV1031-4EA10
11.0 15 ODE31-1. A0 FSC 3NA3814 3NE1803-0 3RV1031-4FA10
15.0 20 ODE31-5. A0 FSC 3NA3820 3NE1817-0 3RV1031-4HA10
18.5 25 ODE31-8 . AO FSC/FSD 3RV1042-4KA10
22 30 ODE32-2 . A0 FSD 3NA3822 3NE1818-0
30 40 ODE33-0 . A0 FSD 3NA3824 3NE1820-0 3RV1042-4MA10
37 50 ODES33-7 . AD FSE 3NA3830 3NE1021-0 3VL1712-.DD33-.... )
45 60 ODE34-5 . AD FSE 3NA3832 3NE1022-0 3VL1716-.DD33-.... )
55 75 ODE35-5 . A0 FSF 3NA3836 3NE1224-0 3VL3720-.DC36-.... )
75 100 ODES37-5 . AD FSF 3NA3140 3NE1225-0 3VL3725-.DC36-.... )
90 125 ODE38-8 . A0 FSF 3NA3144 3NE1227-0 3VL4731-.DC36-.... )
" Rated power based on the rated output current /404. The rated output ) See Catalog LV 10.1 for Order No. supplements.

current ka4 is based on the duty cycle for low overload (LO).

5/40 Siemens D 31 N - January 2013




© Siemens AG 2013

SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp

to 125 hp

Recommended line-side power components

. Selection and ordering data

Rated power ) SINAMICS G120P Fuse
PM230 Power Modules . Correspondi%o the UL/cUL standard
Degree of protection IP20 standard variant Type 3NE1 ( ) and Class J
kW hp Type 6SL3210-... Frame size Order No. Type
380...480V 3 AC
0.37 0.50 1NE11-3 . LO FSA 3NE1813-0 AJT2
0.55 0.75 1NE11-7 . LO FSA AJT4
0.75 1.0 1NE12-2 . LO FSA AJT4
1.1 1.5 1NE13-1.LO FSA AJT6
15 2 1NE14-1.LO FSA AJT6
2.2 3 1NE15-8 . LO FSA AJT10
3.0 4 1NE17-7 . LO FSA AJT10
4.0 5 1NE21-0 . LO FSB AJT15
55 7.5 1NE21-3 . LO FSB 3NE1814-0 AJT20
7.5 10 1NE21-8 . LO FSB 3NE1815-0 AJT25
11.0 15 1NE22-6 . LO FSC 3NE1803-0 AJT35
15.0 20 1NE23-2 . LO FSC 3NE1817-0 AJT45
18.5 25 1NE23-8 . LO FSC AJT50
22 30 1NE24-5 . LO FSD 3NE1818-0 -
30 40 1NE26-0 . LO FSD 3NE1820-0 -
37 50 1NE27-5 . LO FSE 3NE1021-0 -
45 60 1NE28-8 . LO FSE 3NE1022-0 -
55 75 1NE31-1.LO FSF 3NE1224-0 -
75 100 1NE31-5. LO FSF 3NE1225-0 -
Rated power ") SINAMICS G120P Fuse
PM230 Power Modules ) Correspondi%o the UL/cUL standard
Degree of protection IP20 push-through variant Type 3NE1 ('"\8) and Class J
kW hp Type 6SL3211-... Frame size Order No. Type
380...480V 3 AC
3.0 4 1NE17-7 . LO FSA 3NE1813-0 AJT10
7.5 10 1NE21-8 . LO FSB 3NE1815-0 AJT25
18.5 25 1NE23-8 . LO FSC 3NE1817-0 AJT50

") Rated power based on the rated output current lateq- The rated output
current k404 is based on the duty cycle for low overload (LO).
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

Load-side power components

Output reactors

. Overview

QOutput 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.

The maximum permissible output frequency is 150 Hz when an
output reactor is used — the pulse frequency must not exceed
4 kHz.

The output reactor must be installed as close as possible to the
Power Module.

Output reactors are approved for use only in conjunction with
Vector and V/f control modes.

Output reactor

. Selection and ordering data

Rated power SINAMICS G120P SINAMICS G120P Output reactor
PM230 Power Modules PM230 Power Modules
degree of protection |[P20 degree of protection IP55/UL Type 12
kW hp Type 6SL3210-... Type 6SL3223-... Frame size Order No.
380...480V 3 AC
22 30 1NE24-5 . LO ODE32-2 . AD FSD 6SE6400-3TC03-8DD0
30 40 1NE26-0 . LO ODES33-0 . A0 FSD 6SE6400-3TC05-4DD0
37 50 1NE27-5 . LO ODE33-7 . AD FSE 6SE6400-3TC08-0EDO
45 60 1NE28-8 . LO ODE34-5 . AD FSE 6SE6400-3TC07-5EDO
55 75 1NE31-1.LO ODE35-5 . A0 FSF 6SE6400-3TC14-5FD0
75 100 1NE31-5. LO ODE37-5. A0 FSF 6SE6400-3TC15-4FD0O
90 125 - ODE38-8 . A0 FSF 6SE6400-3TC14-5FDO0

. Integration
Output reactors that are optionally available depending on the Power Module used
The following load-side power components are optionally available in the appropriate frames sizes for the Power Modules:

Frame size
FSA FSB FSC FSD FSE FSF FSGX
Available frame sizes - - - v v v —

Load-side power components

Output reactor - - - S S S -

S = Lateral mounting
— = Not possible
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp

to 125 hp

Load-side power components

Output reactors

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Output reactor (for a 4 kHz pulse frequency)
6SE6400-3TC03-8DD0  6SE6400-3TC05-4DD0  6SE6400-3TC08-0EDO

6SE6400-3TCO7-5EDO

Rated current A 45" 68 ") 1041 90"

Power loss kW 0.2 0.2 0.17 0.27

Connection to the Flat connector for Flat connector for Flat connector for Flat connector for
Power Module M6 cable lug M6 cable lug M6 cable lug M6 cable lug

Motor connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

M6 cable lug M6 cable lug M6 cable lug M6 cable lug

PE connection M6 screw M6 screw M6 screw M6 screw
Cable length, max.
between output reactor and
motor
©380-10% ... 400V 3 AC

- Shielded m (ft) 200 (656) 200 (656) 200 (656) 200 (656)

- Unshielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)
®401...480V 3 AC +10 %

- Shielded m (ft) 200 (656) 200 (656) 200 (656) 200 (656)

- Unshielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984)
Dimensions
« Width mm (in) 225 (8.86) 225 (8.86) 225 (8.86) 270 (10.63)
e Height mm (in) 210 (8.27) 210 (8.27) 210 (8.27) 248 (9.76)
 Depth mm (in) 179 (7.05) 150 (5.91) 150 (5.91) 209 (8.23)
Possible as base component No No No No
Degree of protection IPOO IPOO IPOO IPOO
Weight, approx. kg (lb)  16.1(35.5) 10.7 (23.6) 10.4 (22.9) 24.9 (54.9)
Suitable for Type 6SL3210-1NE24-5ULO0  6SL3210-1NE26-0ULO  6SL3210-1NE27-5UL0  6SL3210-1NE28-8ULO
52"92:;2 ﬂ?".!f&'é"&?&'rﬁpzo 6SL3210-1NE24-5AL0  6SL3210-1NE26-0ALO  6SL3210-1NE27-5AL0  6SL3210-1NE28-8ALO
Suitable for Type 6SL3223-0DE32-2UA0  6SL3223-0DE33-0UA0  6SL3223-0DE33-7UA0  6SL3223-0DE34-5UA0
52";‘;2 ';‘f"’;f;t';";’tfc:‘r:e 6SL3223-0DE32-2AA0  6SL3223-0DE33-0AA0  6SL3223-0DE33-7AAD  6SL3223-0DE34-5AA0
IP55/UL Type 12
* Rated power of the kW (hp) 22 (30) 30 (40) 37 (50) 45 (60)

Power Module
® Rated current /404 Of the A 45 60 75 90

Power Module
® Frame size FSD FSD FSE FSE

) On the rating plate of the reactor the current is specified according to high
overload HO, which is lower than the indicated value for the low overload

current of the Power Module.
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SINAMICS G120P pump, fan, compressor inverters

to 125 hp

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Rated current A

Output reactor (for a 4 kHz pulse frequency)

6SE6400-3TC14-5FDO
178 1

6SE6400-3TC15-4FDO
178 1)

6SE6400-3TC14-5FDO
178 1)

Power loss kW

0.47

0.25

0.47

Connection to the
Power Module

Flat connector for M8 cable lug

Flat connector for M8 cable lug

Flat connector for M8 cable lug

Motor connection

Flat connector for M8 cable lug

Flat connector for M8 cable lug

Flat connector for M8 cable lug

PE connection M8 screw M6 screw M8 screw
Cable length, max.
between output reactor
and motor
©380-10% ... 400V 3 AC

- Shielded m (ft) 200 (656) 200 (656) 200 (656)

- Unshielded m (ft) 300 (984) 300 (984) 300 (984)
©401...480V 3 AC +10 %

- Shielded m (ft) 200 (656) 200 (656) 200 (656)

- Unshielded m (ft) 300 (984) 300 (984) 300 (984)
Dimensions
* Width mm (in) 350 (13.78) 270 (10.63) 350 (13.78)
* Height mm (in) 321 (12.64) 248 (9.76) 321 (12.64)
« Depth mm (in) 288 (11.34) 209 (8.23) 288 (11.34)
Possible as base component No No No
Degree of protection IPOO IPOO IPOO
Weight, approx. kg (Ib) 51.5 (114) 24 (52.9) 51.5(114)
Suitable for Type 6SL3210-1NE31-1ULO 6SL3210-1NE31-5ULO -
:2"92;2 ';?"l‘)’f;t'g';?;‘r:elpzo 6SL3210-1NE31-1ALO 65L3210-1NE31-5AL0
Suitable for Type 6SL.3223-0DE35-5UAQ 6SL.3223-0DE37-5UAQ 6SL.3223-0DE38-8UAQ
52"92;2 '(’)‘f"a’f;t';":t:‘:;e 65L.3223-0DE35-5AA0 6SL.3223-0DE37-5AA0 6SL3223-0DE38-8AA0
IP55/UL Type 12
® Rated power of the kW (hp) 55 (75) 75 (100) 90 (125)

Power Module
® Rated current /4eq Of the A 110 145 178

Power Module
® Frame size FSF FSF FSF

" Onthe rating plate of the reactor the current is specified according to high
overload HO, which is lower than the indicated value for the low overload

current of the Power Module.
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp to 125 hp

Load-side power components

Sine-wave filters

. Overview

A sine-wave filter limits the rate of rise of voltage and the
capacitive charging/discharging currents that usually occur
with inverter operation. An output reactor is not required.

The sine-wave filter at the inverter output supplies almost perfect
sinusoidal voltages at the motor so that standard motors can
be used without special cables. Standard cables can be used.
The maximum permissible motor feeder cable length is 300 m
(984 ft). The maximum output frequency is 150 Hz at 380 V to
480 V.

When using sine-wave filters, the following should be observed:

e May be used for rated outputs up to and including 90 kW
(125 hp) operation at pulse frequencies of between 4 kHz
and 8 kHz.

¢ |t must be ensured that the automatic pulse frequency
reduction functions are also deactivated

80 % of the line input voltage is available as an output voltage
for PM230 Power Modules.

e The output frequency is limited to 150 Hz.

Operation and commissioning may only be performed with the
motor connected as the sine-wave filter is not no-load proof

Sine-wave filter

. Selection and ordering data

Rated power SINAMICS G120P SINAMICS G120P Sine-wave filter
PM230 Power Modules PM230 Power Modules
degree of protection |[P20 degree of protection IP55/UL Type 12
kW hp Type 6SL3210-... Type 6SL3223-... Frame size Order No.
380...480V 3 AC
22 30 1NE24-5 . LO ODE32-2 . AD FSD 6SL3202-0AE24-6SA0
30 40 1NE26-0 . LO ODES33-0 . A0 FSD 6SL3202-0AE26-2SA0
37 50 1NE27-5 . LO ODE33-7 . AD FSE 6SL3202-0AE28-8SA0
45 60 1NE28-8 . LO ODE34-5 . AD FSE
55 75 1NE31-1.LO ODE35-5 . A0 FSF 6SL3202-0AE31-5SA0
75 100 1NE31-5. LO ODE37-5. A0 FSF
90 125 - ODE38-8 . A0 FSF 6SL3202-0AE31-8SA0

. Integration

Sine-wave filters that are optionally available depending on the Power Module used

Frame size

FSA FSB FSC FSD FSE FSF FSGX
Available frame sizes v v v v v v _
Load-side power components
Sine-wave filter - - - S S S -

S = Lateral mounting
— = Not possible
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

Load-side power components

Sine-wave filters

. Technical specifications

Line voltage 380 ... 480 V 3 AC Sine-wave filter (for pulse frequencies 4 ... 8 kHz)

6SL3202-0AE24-6SA0  6SL3202-0AE26-2SA0  6SL3202-0AE28-8SA0
Rated current A 47 61.8 92 92
Power loss kW 0.185 0.152 0.251 0.251
Connection to the Screw terminals Screw terminals Screw terminals Screw terminals
Power Module
® Conductor cross-section mm? 50 50 95 95
Motor connection Screw terminals Screw terminals Screw terminals Screw terminals
e Conductor cross-section mm? 50 50 95 95
PE connection M6 screw M6 screw M8 screw M8 screw

Cable length, max.
between sine-wave filter

and motor
*380... 480V 10 % 3 AC
- Shielded m(ft) 200 (656) 200 (656) 200 (656) 200 (656)
- Unshielded m(ft) 300 (984) 300 (984) 300 (984) 300 (984)
Dimensions
* Width mm (in) 250 (9.84) 250 (9.84) 275 (10.83) 275 (10.83)
« Height mm (in) 315 (12.40) 305 (12.01) 368 (14.49) 368 (14.49)
« Depth mm (in) 262 (10.31) 262 (10.31) 275 (10.83) 275 (10.83)
Possible as base component No No No No
Degree of protection IPOO IPOO IPOO IPOO
Weight, approx. kg (Ib) 24.0 (52.9) 34.0 (75) 45.0 (99.2) 45.0 (99.2)
Suitable for Type 6SL3210-1NE24-5UL0  6SL3210-1NE26-0ULO  6SL3210-1NE27-5UL0  6SL3210-1NE28-8ULO
52"92:;2 z‘f"a’:’;t'g;?:r:elpzo 6SL3210-1NE24-5AL0  6SL3210-1NE26-0AL0  6SL3210-1NE27-5AL0  6SL3210-1NE28-8ALO
Suitable for Type 6SL3223-0DE32-2UA0  6SL3223-0DE33-0UAD  6SL3223-0DE33-7UAO0  6SL3223-0DE34-5UAD
gg"gzr‘;g z‘f"';f;tz';:’:r:e 6SL3223-0DE32-2AA0  6SL3223-0DE33-0AA0  6SL3223-ODE33-7AAD  6SL3223-0DE34-5AA0
IP55/UL Type 12
* Rated power of the kW (hp) 22 (30) 30 (40) 37 (50) 45 (50)
Power Module
® Rated current /404 Of the A 45 60 75 90
Power Module
e Frame size FSD FSD FSE FSE
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

Load-side power components

Sine-wave filters

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Sine-wave filter (for pulse frequencies 4 ... 8 kHz)

6SL3202-0AE31-5SA0

6SL3202-0AE31-8SA0

Rated current A 150 150 182
Power loss kW 0.43 0.43 0.47
Connection to the Screw terminals Screw terminals Screw terminals
Power Module
® Conductor cross-section mm? 150 150 150
Motor connection Screw terminals Screw terminals Screw terminals
e Conductor cross-section mm? 150 150 150
PE connection M8 screw M6 screw M8 screw
Cable length, max.
between sine-wave filter
and motor
©380...480V 10 % 3 AC

- Shielded m (ft) 200 (656) 200 (656) 200 (656)

- Unshielded m (ft) 300 (984) 300 (984) 300 (984)
Dimensions
* Width mm (in) 350 (13.78) 350 (13.78) 350 (13.78)
e Height mm (in) 440 (17.32) 440 (17.32) 468 (18.43)
e Depth mm (in) 305 (12.01) 305 (12.01) 305 (12.01)
Possible as base component No No No
Degree of protection IPOO IPOO IPOO
Weight, approx. kg (Ib) 63.0 (139) 63.0 (139) 80.0 (176)
Suitable for Type 6SL.3210-1NE31-1ULO 6SL.3210-1NE31-5ULO —
zg‘gzr‘;g z‘f"a’f;t'g;?:r:elpzo 65L3210-1NE31-1ALO 6SL3210-1NE31-5AL0
Suitable for Type 6SL.3223-0DE35-5UAQ 6SL.3223-0DE37-5UA0 6SL.3223-0DE38-8UAQ
Zg"gzr‘;g z‘f"';f;tz';:’:r:e 6SL.3223-0DE35-5AA0 6SL.3223-0DE37-5AA0 6SL.3223-0DE38-8AA0
IP55/UL Type 12
* Rated power of the kW (hp) 55 (75) 75 (100) 90 (125)

Power Module
® Rated current /404 Of the A 110 145 178

Power Module
® Frame size FSF FSF FSF

Siemens D 31 N - January 2013 5/47




© Siemens AG 2013

SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

Supplementary system components

Operator panels

. Overview
Operator panel Intelligent Operator Panel IOP and IOP Handheld Basic Operator Panel BOP-2
Description Thanks to the large plain text display, menu-based operation ~ Commissioning of standard drives is easy with
and the application wizards, commissioning of the standard  the menu-prompted dialog on a 2-line display.
drives is easy. Simultaneous display of the parameter and
Integrated application wizards guide the user interactively parameter value, as well as parameter filtering,
through the commissioning process for important applications means that basic commissioning of a drive can
such as pumps, fans, compressors and conveyor systems. be performed easily and, in most cases, without a
printed parameter list.
Possible applications e Directly mounted on SINAMICS G120P ¢ Directly mounted on SINAMICS G120P
* Can be mounted in the control cabinet door using a door * Can be mounted in the control cabinet door
mounting kit (achievable degree of protection is using a door mounting kit (achievable degree of
IP54/UL Type 12) protection is IP54/UL Type 12)
¢ Available as a handheld version (with PM230 in degree of
protection IP55, degree of protection IP55/UL Type 12 is no
longer provided at the connection point)
¢ 5 languages available
Quick commissioning e Standard commissioning using the clone function e Standard commissioning using the

without expert knowledge clone function

e User-defined parameter list with a reduced number of
self-selected parameters

* Simple commissioning of standard applications using
application-specific wizards, it is not necessary to know the
parameter structure

¢ Simple local commissioning using the handheld version
e Commissioning largely without documentation

High degree of operator ¢ Direct manual operation of the drive — you can simply ¢ Direct manual operation of the drive — you can
friendliness and intuitive toggle between the automatic and manual modes simply toggle between the automatic and
operation manual modes

e [ntuitive navigation using a rotary knob — just like in -
everyday applications

e Graphic display to show status values such as pressure or e 2-line display for showing up to 2 process values

flow in bar-type diagrams with text
e Status display with freely selectable units to specify e Status display of predefined units
physical values
Minimization of ¢ Diagnostics using plain text display, can be used locally ® Diagnostics with menu prompting with
maintenance times on-site without documentation 7-segment display

e Simple update of languages, wizards and firmware via USB
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp to 125 hp

Supplementary system components

Intelligent Operator Panel IOP

. Overview

Intelligent Operator Panel IOP

Intelligent Operator Panel IOP

The Intelligent Operator Panel IOP is a very user-friendly and
powerful operator panel for the SINAMICS G120,

SINAMICS G120C, SINAMICS G120D and SINAMICS G120P
standard drives.

The IOP supports both entry-level personnel and drive experts.
Thanks to the large plain text display, the menu-based operation
and the application wizards, it is easy to commission standard
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 filter-
ing function are provided.

Application wizards interactively guide you when commission-
ing important applications such as conveyor technology,
pumps, fans and compressors. There are quick commissioning
wizards for general commissioning.

The drives are easily controlled manually using directly assigned
buttons and the navigation wheel. The IOP has a dedicated
switchover button to switch from automatic to manual mode.

The inverter can be diagnosed in a user-friendly fashion using
the plain text display of faults and alarms. Help texts can be
obtained by pressing the INFO button.

Up to 2 process values can be displayed graphically or numeri-
cally on the status screen/status display. Process values can
also be displayed in technological units.

The IOP supports standard commissioning of identical drives.
For this purpose, a parameter list can be copied from an inverter
into the IOP and downloaded into other drive units of the same
type as required.

The IOP includes the following language packages:
English, French, German, ltalian and Spanish.

The IOP can be installed in control cabinet doors using the
optionally available door mounting kit (not possible in conjunc-
tion with the PM230 Power Module in degree of protection IP55).

The operating temperature of the IOP is 0 ... 50 °C
(32 ... 122 °F).

IOP Handheld

|OP Handheld

A handheld version of the IOP can be ordered for mobile use.
In addition to the IOP, this includes a housing with rechargeable
batteries, charging unit and RS232 connecting cable. The
charging unit is supplied with connector adapters for Europe,
the US and the UK. When the batteries are fully charged, the
operating time is up to 8 hours.

To connect the IOP Handheld to SINAMICS G110D and
SINAMICS G120D, the RS232 connecting cable with optical
interface is required in addition.

The |IOP Handheld can be used in conjunction with
SINAMICS G120P. In this case, the degree of protection IP55/
UL Type 12 is no longer provided at the connection point.

Updating the IOP

The IOP 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 via drag & drop. 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 IOP.

The IOP is supplied with power via the USB interface during an
update.
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp to 125 hp

Supplementary system components

Intelligent Operator Panel IOP

| Selection and ordering data

Order No.
6SL3255-0AA00-4JA0

Description
Intelligent Operator Panel IOP

I0P Handheld
For use with SINAMICS G120,
SINAMICS G110D or SINAMICS G120D

Included in the scope of delivery:

* |OP

¢ Handheld housing

¢ Rechargeable batteries (4 x AA)

e Charging unit (international)

® RS232 connecting cable
(3 m/9.84 ft long, can only be used for
SINAMICS G120)

* USB cable (1 m/3.28 ft long)

6SL3255-0AA00-4HAO

Accessories

Door mounting kit 6SL3256-0AP00-0JA0
IP54 degree of protection for mounting

an operator panel in control cabinet

doors with sheet steel thicknesses of

1...3mm (0.04...0.121in)

IP54 degree of protection for IOP

IP55 degree of protection for BOP-2

Included in the scope of delivery:

® Seal

* Mounting material

¢ Connecting cable
(5 m/16.41 ft long, also supplies
voltage to the IOP directly via the
Control Unit)

. Benefits

m Simple commissioning of standard applications using
wizards, it is not necessary to know the parameter structure

m Diagnostics using plain text display; can be used locally
on-site without documentation

m Direct manual operation of the drive — you can toggle between
automatic and manual modes

m Status display with freely selectable units; display of real
physical values

® Intuitive navigation using a wheel — just like in everyday
applications

m Graphic display with bar charts, e.g. for status values such as
pressure or flowrate

m Commissioning without documentation using the integrated
help function

® Standard commissioning using the clone function (parameter
set data is saved for fast replacement)

m User-defined parameter list with a reduced number of self-
selected parameters (to generate your own commissioning
screens)

m 5 integrated languages
m Simple update of languages, wizards and firmware via USB

N Integration

Mounting the IOP on a Control Unit

The IOP can be directly plugged onto the Control Unit.

CU230P-2 Control Unit with plugged-on IOP

Door mounting

An |OP can be installed in a control cabinet door in a few simple
steps using the optionally available door mounting kit (not
possible in conjunction with the PM230 Power Module in degree
of protection IP55). Degree of protection IP54/UL Type 12 is
achieved with door mounting.

Door panel

Door mounting bracket Seal

Operator
panel

~

| &1
U

Screws

D-type retaining screws

@
<
S
S
S
S,
z
[}
5
=)
(O]

Door mounting kit with plugged-on IOP
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

Supplementary system components

Basic Operator Panel BOP-2

. Overview . Selection and ordering data
Description Order No.
Basic Operator Panel BOP-2 6SL3255-0AA00-4CA1
Accessories
Door mounting kit 6SL3256-0AP00-0JA0

For mounting an operator panel in control
cabinet doors with sheet steel thick-
nesses of 1... 3mm (0.04 ...0.121in)
IP54 degree of protection for IOP

IP55 degree of protection for BOP-2

Included in the scope of delivery:

® Seal

* Mounting material

¢ Connecting cable
(5 m/16.41 ft long, also supplies
voltage to the BOP-2 directly
via the Control Unit)

Basic Operator Panel BOP-2 I Benefits

The Basic Operator Panel BOP-2 can be used to commission B Shorten commissioning times — Easy commissioning of
drives, monitor drives in operation and input individual parame- standard drives using basic commissioning wizards (setup)
ter settings. ® Minimize standstill times — Fast detection and rectification of

Commissioning of standard drives is easy with the menu- errors (Diagnostics) ) )
prompted dialog on a 2-line display. Simultaneous display of the ~ ® Greater transparency in the process — The status display of

parameter and parameter value, as well as parameter filtering, the BOP-2 makes process variable monitoring easy
means that basic commissioning of a drive can be performed (Monitoring)

easily and, in most cases, without a printed parameter list. m Direct mounting on the inverter (also see IOP)

The drives are easily controlled manually using directly assigned m User-friendly user interface:

navigation buttons. The BOP-2 has a dedicated switchover key - Easy navigation using clear menu structure and clearly
to switch over from automatic to manual mode. assigned control keys

Diagnostics can easily be performed on the connected inverter - Two-line display

by following the menus.

Up to two process values can be numerically visualized simul-
taneously.

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 ... 50 °C
(32 ... 122 °F).
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Supplementary system components

Basic Operator Panel BOP-2

. Integration
Mounting the BOP-2 on a CU230P-2 Control Unit

The BOP-2 can be directly plugged onto a CU230P-2
Control Unit.

PM230 Power Module and CU230P-2 Control Unit with plugged-on
BOP-2

Door mounting

A BOP-2 can be installed in a control cabinet door in a few
simple steps using the optionally available door mounting kit (not
possible in conjunction with the PM230 Power Module in degree
of protection IP55). Degree of protection IP55 is achieved for
door mounting.

Door panel

Door mounting bracket Seal

Operator
panel

%
—
%~ p )
‘Eéjl — -\\4
D-type retaining screws
= L || N

f
| M |

Screws

G_D011_EN_00389

Door mounting kit with plugged-on BOP-2
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp to 125 hp

Supplementary system components Supplementary system components
Blanking cover for PM230 Power Modules Push-through mounting frame

. Overview . Overview

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
compliance with degree of protection IP54.

If the Power Module is installed without use of the optional
mounting frame, the user is responsible for ensuring that the
requisite degree of protection is provided.

Tightening torque for fixing the mounting frame and the inverter:
3...3.5Nm.

. Selection and ordering data
Description Order No.
Push-through mounting frame

® For PM230 Power Modules
degree of protection IP20
push-through variants

- Frame size FSA 6SL3260-6AA00-0DA0
- Frame size FSB 6SL3260-6AB00-0DA0
- Frame size FSC 6SL3260-6AC00-0DA0

PM230 Power Module, degree of protection IP55/UL Type 12,
frame size FSC, with blanking cover

The blanking cover is mounted on the inverter in place of an
operator panel, if an operator panel is not required. When the
blanking cover is plugged onto the PM230 Power Module,
degree of protection IP55/UL Type 12 is achieved.

. Selection and ordering data

Description Order No.

Blanking cover 6SL3256-1BA00-0AAQ
For PM230 Power Module
degree of protection IP55/UL Type 12
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SINAMICS G120P pump, fan, compressor inverters

0.37 kW to 90 kW (0.5 hp to 125 hp

Supplementary system components

Memory cards

Supplementary system components
PC inverter connection kit 2

. Overview

. Overview

SINAMICS micro memory cards (MMC), SINAMICS SD cards

The parameter settings for an inverter can be stored on the
SINAMICS micro memory card (MMC) or the SINAMICS SD
card. When service is required, e.g. after the inverter has been
replaced and the data have been downloaded 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.

® The memory card supports standard commissioning without
the use of an operator panel such as the BOP-2 or the
STARTER commissioning tool.

Note:

The memory card is not required for operation and does not
have to remain inserted.

. Selection and ordering data

Description Order No.

SINAMICS micro memory card 6SL3254-0AM00-0AA0
(MMC)

64 MB

SINAMICS SD card ) 6SL3054-4AG00-2AAD
512 MB

) Available soon.

2) The STARTER commissioning tool is also available on the Internet at
http://support.automation.siemens.com/WW/view/en/10804985/133100

PC inverter connection kit 2

For controlling and commissioning an inverter directly from a PC,
if the STARTER commissioning tool 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 commissioning
tool for test purposes).

A USB cable (3 m/9.84 ft) and the STARTER commissioning
tool ©) on DVD-ROM are included in the scope of delivery.

The PC inverter connection kit 2 is suitable for the following
SINAMICS G120 Control Units:

e CU230P-2 HVAC
e CU230P-2 DP

e CU230P-2 PN

e CU230P-2 CAN
e CU240B-2

e CU240B-2 DP
e CU240E-2

e CU240E-2 DP

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

. Selection and ordering data

Order No.
6SL3255-0AA00-2CA0

Description

PC inverter connection kit 2

For CU230P-2, CU240B-2 and
CU240E-2 Control Units

Including USB cable (length 3 m/9.84 ft)
and STARTER commissioning tool

on DVD-ROM
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW 10 90 kW (0.5 hp to 125 hp

Supplementary system components — Shield con- Supplementary system components — Shield con-

nection kits for CU230P-2 Control Units nection kits and shield plates for Power Modules

. Overview . Overview
The shield connection kit offers for all signal and communication A shield plate for motor and signal cables is supplied with
cables PM230 Power Modules, frame sizes FSA to FSC, in degree of
e Optimum shield connection protection IP20 standard variants.
e Strain relief Shield connection kits are available for PM230 Power Modules,

frame sizes FSD to FSF, in degree of protection IP20 standard

A shield connection kit contains the following: variants, and shield plates for PM230 Power Modules, frame

* A matching shield bonding plate sizes FSA to FSC, in degree of protection IP20 push-through
* All of the necessary connecting and retaining elements for variants.
mounting .
The shield connection kits are suitable for the following Selectlon and ordering data
SINAMICS G120 Control Units: Description Order No.
e CU230P-2 HVAC Shield plate
e CU230P-2 DP for PM230 Power Module
degree of protection IP20
e CU230P-2 PN standard variants
e CU230P-2 CAN « Frame sizes FSA to FSC Supplied with the
Power Modules,
I selection and ordering data available as a spare part
o Shield connection kit
Description Order No. For PM230 Power Module
Shield connection kit 1 6SL3264-1EA00-0FAQ degree of protection IP20
For CU230P-2 HVAC/DP/CAN standard variants
Control Units o Frame sizes FSD and FSE 6SL3262-1AD00-0DA0
Shield connection kit 3 6SL3264-1EA00-0HBO o Frame size FSF 6SL3262-1AF00-0DAO

For CU230P-2 PN Control Units

Shield plate

For PM230 Power Module
degree of protection IP20
push-through variants

® Frame size FSA 6SL.3266-1EA00-0DAO

® Frame size FSB
® Frame size FSC

6SL3266-1EB00-0DAO
6SL3266-1EC00-0DAO
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SINAMICS G120P pump, fan, compressor inverters
0.37 kW to 90 kW (0.5 hp to 125 hp

Spare parts Spare parts
Spare parts kit for Control Units Mounting set

. Overview . Overview
The spare parts kit comprises small parts for all variants of the The following parts are supplied from the factory for each PM230
following SINAMICS G120 Control Units: Power Module in degree of protection IP55/UL Type 12 or IP20:
e CU230P-2 Frame sizes FSA to FSC Frame sizes FSD to FSF
° 240B-2 (only for Power Modules in degree
Ccu of protection IP55/UL Type 12)
e CU240E-2 - :
e 1 SUB-D connector with mount- e 1 adapter cable for connecting
» CU240E-2 F ing material for connectingthe ~ the CU230P-2 HVAC/DP/PN/CAN
N ! CU230P-2 HVAC/DP/PN/CAN Control Units to the operator
The delivery mC|UdeSI Control Units to the operator panel (e.g. IOP)
* Label set for all variants of CU230P-2, CU240B-2, CU240E-2 panel (e.g. IOP) « 4 clips to connect the shields of
and CU240E-2 F Control Units * 1 motor connector and 1 power  signal cables
e 2 replacement doors (top/bottom) supply connector * 6 serrated strips including
e 2 labeling strips for the doors e 2 serrated strips including mounting material for the motor
) mounting material for connecting  and supply cables
. T1erm|.rtwal blr(])cks 6-pole, 7-pole, 9-pole, 10-pole and 5-pole the shield » 4 slesves (pre-installed in the
(1 unit each) ® 3 sleeves for inserting in the cutouts for the signal cables of
¢ 1 protective element for SD/MMC card slot cutouts for the signal cables of the cable bonding plate)
the cable bonding plate * 1 cable bonding plate without
: : * Ferrite cores cutouts for customers to
. Selection and ordering data (only necessary for devices with  configure their own connection
Description Order No. integrated line filter class B) system

e 2-page Quick Start Guide with e 1 cabinet key

mounting instructions e 2-page Quick Start Guide with
mounting instructions

Spare parts kit for Control Units

CU230P-2, CU240B-2, 6SL3200-0SK01-0AA0
CU240E-2 and CU240E-2 F

A mounting set can be ordered for every frame size in degree
of protection IP55/UL Type 12 or IP20. It contains the following
parts:

Frame sizes FSA to FSC Frame sizes FSD to FSF

(only for Power Modules in degree
Sp_are parts of protection IP55/UL Type 12)
Shield plate for PM230 Power Modules :
® 1 SUB-D connector with

¢ 1 adapter cable including

mounting material mounting material
. Overview ¢ 1 motor connector and ® 6 serrated strips including
) . ) ) . 1 power supply connector mounting material for the motor

A shield plate for motor and signal cables is supplied with i ppy ) ; d g| bl

: - * 2 serrated strips including eIl SRR CE1IES
PM230 Power Modules, frame sizes FSA to FSC, in degree of : : ] .

. ] . ’ . mounting material for connecting e 1 cabinet key

protection IP20 standard variants. This shield plate is also e ehited]

vailabl r rt.
available as a spare part ¢ 3 sleeves for inserting in the

cutouts for the signal cables of

. Selection and ordering data the cable bonding plate
- * Ferrite cores
DESEEE Cieletr NG (only necessary for devices with
Shield plate integrated line filter class B)

For PM230 Power Module
degree of protection IP20
standard variants

(and SINAMICS G120C)

® Screws for fixing the cable
bonding plate and the cover

* Frame size FSA 6SL.3266-1EA00-0KAO . Selection and ordering data
® Frame size FSB 6SL3266-1EB00-0KAO Description Order No.
® Frame size FSC 6SL3266-1EC00-0KAO Mounting set

For PM230 Power Modules
degree of protection IP55/UL Type 12

or IP20

® Frame size FSA 6SL3200-0SK02-0AA0
® Frame size FSB 6SL3200-0SK03-0AA0
® Frame size FSC 6SL3200-0SK04-0AA0

Mounting set
For PM230 Power Modules
degree of protection IP55/UL Type 12

® Frame size FSD 6SL3200-0SK05-0AA0
® Frame size FSE 6SL3200-0SK06-0AA0
® Frame size FSF 6SL3200-0SK07-0AA0
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Spare parts Spare parts
Terminal cover kit for frame sizes FSD and FSE Terminal cover kit for frame size FSF

. Overview . Overview
The terminal cover kit includes a replacement cover for the The terminal cover kit includes a replacement cover for the
connecting terminals. connecting terminals.
The terminal cover kit is suitable for the following The terminal cover kit is suitable for the following
SINAMICS G120 Power Modules in frame sizes FSD and FSE: SINAMICS G120 Power Modules in frame size FSF:
e PM230 degree of protection IP20 standard variant e PM230 degree of protection IP20 standard variant
e PM240 e PM240
e PM250 e PM250

e PM260

. Selection and ordering data
Description Order No. . Selection and ordering data
Terminal cover kit 6SL3200-0SM11-0AA0 Description Order No.

for frame sizes FSD and FSE Terminal cover kit 6SL3200-0SM12-0AA0
for frame size FSF
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Spare parts

Fan units

. Overview

The Power Module fans are designed for extra long service life.
For special requirements, replacement fans are available that
can be exchanged quickly and easily. The following pictures
show the mounting location of the internal or external fan units as

an example:
4
PM230 Power Module, degree of protection IP55/UL Type 12, PM230 Power Module, degree of protection IP55/UL Type 12,
frame size FSC, with external fan unit in heat sink frame size FSC, with internal fan unit above CU230P-2 Control Unit
. Selection and ordering data
Rated power (LO) PM230 Power Module External fan unit Internal fan unit
degree of protection IP55/UL Type 12

kW hp Type 6SL3223-... Frame size Order No. Order No.
380...480 V3 AC 10 %

0.37 0.50 ODE13-7 . ADO FSA 6SL3200-0SF21-0AA0 6SL3200-0SF31-0AA0
0.55 0.75 ODE15-5 . AO

0.75 1.0 ODE17-5. AO

11 15 ODE21-1. A0

15 2.0 O0DE21-5 . AO

2.2 3.0 0DE22-2 . AO

3.0 4.0 ODE23-0 . A0

4.0 5.0 ODE24-0 . AO FSB 6SL3200-0SF22-0AA0

55 7.5 ODE25-5 . AO

7.5 10 ODE27-5 . AO

11.0 15 ODE31-1. A0 FSC 6SL3200-0SF23-0AA0

15.0 20 ODE31-5. A0

18.5 25 ODES31-8AA0

18.5 25 ODE31-8BA0 FSD 6SL3200-0SF24-0AA0 6SL3200-0SF32-0AA0
22 30 ODE32-2 . AO

30 40 ODE33-0 . A0

37 50 ODES33-7 . A0 FSE

45 60 ODE34-5 . AO

55 75 ODE35-5 . A0 FSF 6SL3200-0SF26-0AA0

75 100 ODE37-5 . AO

90 125 ODES38-8UA0
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Spare parts

Fan units

. Selection and ordering data

Rated power (LO) PM230 Power Module External fan unit
degree of protection IP20
standard variant

kW hp Type 6SL3210-... Frame size Order No.

380...480 V3 AC+10 %

0.37 0.50 1NE11-3. LO FSA 6SL3200-0SF12-0AA0
0.55 0.75 1NE11-7 . LO

0.75 1.0 1NE12-2 . LO

1.1 15 1NE13-1.LO

1.5 2.0 1NE14-1.LO

2.2 3.0 1NE15-8 . LO

3.0 4.0 1NE17-7 . LO

4.0 5.0 1NE21-0. LO FSB 6SL3200-0SF13-0AA0
5.5 7.5 1NE21-3 . LO

7.5 10 1NE21-8 . LO

11.0 15 1NE22-6 . LO FSC 6SL3200-0SF14-0AA0
15.0 20 1NE23-2 . LO

18.5 25 1NE23-8 . LO

22 30 1NE24-5 . LO FSD 6SL3200-0SF05-0AA0
30 40 1NE26-0 . LO

37 50 1NE27-5. LO FSE

45 60 1NE28-8 . LO

55 75 1NE31-1. LO FSF 6SL3200-0SF08-0AA0
75 100 1NE31-5. LO

Rated power (LO) PM230 Power Module External fan unit

degree of protection IP20
push-through variant

kW hp Type 6SL3211-... Frame size Order No.

380...480 V3 AC +10 %

3.0 4.0 1NE17-7 . LO FSA 6SL3200-0SF21-0AA0
75 10 1NE21-8 . LO FSB 6SL3200-0SF22-0AA0
18.5 25 1NE23-8 . LO FSC 6SL3200-0SF23-0AA0
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Introduction

. Application

Application |Continuous motion Non-conti motion

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

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

Basic Medium High Basic Medium High

Pumping, Centrifugal pumps  |Centrifugal pumps |Eccentric screw Hydraulic pumps Hydraulic pumps Descaling pumps
ventilating, | acial/ caal tans Radial / axial fans pumps Metering pumps Metering pumps Hydraulic pumps
compress- | Compressors Compressors
ing G110, G120C G120P, G120C, S120 S110 S110, S120 S120
(G130, G150, GM150 G120 (GM150)
GL150) (G130, G150, GM150
GL150)
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

G110, G110D, G120D, G120C, S120 G120D, S110 S$110, S120 S120
G120C G120 = 0 (S150, SM150, SL150, (DCM) (DCM)
(G130, G150, GM150) (G130, G150, S150 GM150, DCM)
GM150, GL150, SM150
DCM)
Processing | \///lc Mills Extruders Tubular bagging Tubular bagging Servo presses

Mixers Mixers Winders and machines machines Rolling mill drives
@ Kneaders Kneaders unwinders Single-axis motion Single-axis motion Multi-axis motion
Crushers Crushers Lead/follower drives |control control control
@ Agitators Agitators Calenders such as such as such as
Centrifuges Centrifuges Main press drives e Position profile e Position profile e Multi-axis
Extruders Printing machines ® Path profile e Path profile positioning
Rotary furnaces e Cams
e Interpolations
G120C Coone. G120 S120 S110 S$110, S120 S120
(G130, G150, GM150) (G130, G150, $150 (S150, DCM) (SM150, SL150, DCM)

GM150, GL150, DCM)

Machining | |/iain drives for Main drives for Main drives for Axle drives for Axle drives for Axle drives for

e Turning e Drilling e Turning e Turning e Drilling e Turning
N\( | Drilling ® Sawing ® Drilling e Drilling e Sawing * Drilling
e Milling e Milling * Milling ¢ Milling
] e Gear cutting e Lasering
e Grinding e Gear cutting
e Grinding
e Nibbling and
punching
S110 S$110, S120 S120 S110 $110, S120 S$120

(Devices in brackets are not included in Catalog D 31)

The standard SINAMICS G120 inverter is especially well-suited

® as a universal drive in all industrial and commercial applications
® ¢.g. in the automotive, textile, printing and chemical industries

e for higher-level applications, e.g. in conveyor systems

. More information

You may also be interested in these inverters:

e Higher degree of protection for power ratings up to 7.5 kW (10 hp) = SINAMICS G110D, SINAMICS G120D
¢ With positioning function for distributed drive solutions in IP65 degree of protection = SINAMICS G120D

¢ With positioning function in the control cabinet in IP20 degree of protection = SINAMICS S110

e Special functions for pumps, fans, and compressors = SINAMICS G120P
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. Overview

The SINAMICS G120 inverter is designed to provide precise and

With different device versions (frame sizes FSA to FSGX) in an
cost-effective speed/torque control of three-phase motors.

output range of 0.37 kW to 250 kW (0.5 hp to 400 hp), it is suit-
able for a wide variety of drive solutions.

Example: SINAMICS G120, frame sizes FSD, FSE and FSF; each with Power Module, CU240E-2 F Control Unit and Basic Operator Panel BOP-2
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Example: SINAMICS G120, frame size FSGX; with Power Module,
CU240E-2 F Control Unit and Basic Operator Panel BOP-2

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 (0.5 hp to 400 hp). It features state-of-the-art
IGBT technology with pulse-width-modulated motor voltage and
selectable pulse frequency. It also features a range of functions
offering a high degree of protection for the Power Module and
motor.

Safety Integrated

SINAMICS G120 standard inverters are available in different
versions for safety-related applications. The PM240-2, PM240,
PM250 and PM260 Power Modules are prepared for Safety Inte-
grated. In conjunction with a fail-safe Control Unit, the drive can
be turned into a Safety Integrated Drive. PM240 Power Modules
in frame size FSGX (i.e. 160 kW/250 hp and higher) are currently
approved only for the Safe Torque Off (STO) function.

The safety function "Safe Torque Off' (STO) (certified according
to EN 954-1, Category 3 and IEC 61508 SIL 2 — as well as

ISO 13849-1 PL d) 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 EN 954-1 Category 3 and IEC 61508 SIL 2 as well as

ISO 13849-1 PL d:

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 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 monitoring (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, 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.

Additional information is provided in Catalog D 31, chapter
Highlights, section Safety Integrated.
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Efficient Infeed Technology

The advanced Efficient Infeed Technology is employed in
PM250 and PM260 Power Modules. This technology allows the
energy produced by motors operating in generator mode con-
nected to standard inverters to be fed back into the supply sys-
tem. 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 operat-
ing costs noticeably reduced.

Additional information is provided in Catalog D 31, chapter
Highlights, section Efficient Infeed Technology.

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:

® Energy-efficient, sensorless vector control

e Automatic flux reduction with V/f ECO mode

e Integrated energy saving computer

. Benefits

m Modularity ensures flexibility for a drive concept that is fit for
the future
- Module replacement under voltage (hot swapping)
- Pluggable terminals
- The modules can be easily replaced, which makes the sys-
tem extremely service friendly

m The integrated safety functions significantly reduce the costs
when integrating drives into safety-oriented machines or sys-
tems

m Communications-capable via PROFINET or PROFIBUS with
PROFIdrive Profile 4.0
- Reduced number of interfaces
- Plant-wide engineering
- Easy to handle

m 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 and PM260
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

m Integrated USB interface for simplified, local commissioning
and diagnostics

m Application-specific modules for pumps, fans and compres-
sors
are integrated, e.g.
- 4 freely-programmable PID controllers
- Application-specific wizards
- Pt1000/LG-Ni1000 temperature sensor interface
- 230V relay
- 3 freely-programmable digital time switches

m Integrated control functionality by using BICO technology

® Innovative SiC semiconductor technology ensures that when
a PM260 Power Module is used, the inverter is more compact
than a comparable standard inverter with an optional sine-
wave filter for the same power rating

® 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

m Simple unit replacement and quick copying of parameters us-

ing the optional Basic Operator Panel or the optional memory
cards

®m Quiet motor operation as a result of the high pulse frequency
m Compact, space-saving design
m Software parameters for simple adaptation to 50 Hz or 60 Hz

motors (IEC or NEMA motors)

m 2/3-wire control for static/pulsed signals for universal control

via digital inputs

m Fast engineering and commissioning by using standard engi-

neering tools such as SIZER for Siemens Drives, STARTER
and Drive ES - STARTER is integrated into STEP 7 using Drive
ES Basic, with all of the benefits of central data management
and totally integrated communication

m Certified worldwide for compliance with CE, UL, cUL, c-tick

and Safety Integrated IEC 61508 SIL 2
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Application-orientated design of SINAMICS G120
B Control Operat SINAMICS G120
SINAMICS G120 standard inverters are modular inverters for M‘Z,‘ZE,; Uzil: © pS:: o SaeEe Ve

standard drives. Selection of the SINAMICS G120 is reduced to
two or three steps thanks to the modular system used.

+ [ |+[|=

G_DO11_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 Power Control Operator
Integrated or HVAC. The communication options are already in- Module Unit Panel
tegrated and do not have to be additionally ordered or plugged
in. Two product series are available corresponding to the partic-
ular application.

CU230P-2 Control Units

The CU230P-2 Control Units have been specifically designed for
pump, fan and compressor applications.

CU240B-2 and CU240E-2 Control Units

The CU240B-2 and CU240E-2 Control Units are suitable for a G_DOT1 XX 00355
wide range of applications in general machine construction,
such as conveyor belts, mixers and extruders.

Technology functions Inputs Outputs Integrated Digitalinputs, Communication Designation Control Unit
(selection) safety fail-safe
technology Order No.
CU230P-2 series — the specialist for pumps, fans, compressors, water, buildings
e Free function blocks 6 digital 3 digital - - RS485/USS/  CU230P-2 HVAC 6SL3243-0BB30-1HA2
(FFB) 4 analog 2 analog Modbus RTU /
* 4 x PID controllers BACnet MS/TP
e Pump staging PROFIBUS DP  CU230P-2 DP 6SL3243-0BB30-1PA2
® Hibernation PROFINET CU230P-2 PN 6SL3243-0BB30-1FA0
o Esssntial service CANopen CU230P-2 CAN 6SL3243-0BB30-1CA2
mode

e 2-zone control

CU240B-2 series - for basic applications with variable-speed drives

e Free function blocks 4 digital 1 digital - - RS485/USS/  CU240B-2 6SL3244-0BB00-1BA1
(FFB) 1 analog 1 analog Modbus RTU
¢ 1 x PID controller PROFIBUS DP  CU240B-2 DP 6SL3244-0BB00-1PA1

* Motor holding brake

CU240E-2 series — for standard applications in general machinery construction, such as conveyor belts, mixers and extruders

¢ Free function blocks 6 digital 3 digital STO 1 F-DI RS485/USS/  CU240E-2 6SL3244-0BB12-1BA1
(FFB) 2 analog 2 analog (opt. foreach Modbus RTU
* 1 x PID controller Al PROFIBUS DP  CU240E-2 DP 6SL3244-0BB12-1PA1
* Motor holding brake PROFIsafe
PROFINET CU240E-2 PN 6SL3244-0BB12-1FA0Q
STO, SS1, 3 F-DI RS485/USS / CU240E-2 F 6SL3244-0BB13-1BA1
SLS, SSM, (opt. foreach Modbus RTU
<D 2B PROFIBUS DP CU240E-2 DP-F 6SL3244-0BB13-1PA1
PROFIsafe

PROFINET CU240E-2 PN-F 6SL3244-0BB13-1FAQ
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Selecting the Power Module

The optimum power unit can be quickly selected based on the
required motor power, the supply voltage and the braking cycles
to be expected. Power Modules in degree of protection IP20 are
intended for installation in a control cabinet.

PM230, PM240-2 and PM240 Power Modules

Power
Module

Control
Unit

G_DO11_XX_00356

Operator
Panel

Rated Rated output PM230 Power Module PM230 Power Module PM240-2 Power Module PM240 Power Module
power current degree of protection degree of protection degree of protection degree of protection
(- IP55 1P20 1P20 1P20
Only CU230P-2 The following Control The following Control  All CUs pluggable
pluggable Units are supported: Units are supported:

CU230P-2 ..., CU230P-2 ...,

CU240B-2 ..., CU240B-2 ...,

CU240E-2 ... CU240E-2 ...
kW hp A Order No. Order No. Order No. Order No.
380...480 V3 AC
0.37 050 1.3 6SL3223-0DE13-7HA0 [=W 6SL3210-1NE11-3HLO - 6SL3224-0BE13-7UA0
055 075 1.7 6SL3223-0DE15-5MA0 =W 6SL3210-1NE11-7HLO 6SL3210-1PE11-8ML0  6SL3224-0BE15-5UA0
075 10 22 6SL3223-0DE17-5MA0 [EW 6SL3210-1NE12-2HL0 6SL3210-1PE12-3ML0  6SL3224-0BE17-5UA0
11 15 31 6SL3223-0DE21-1HA0Q 6SL3210-1NE13-1HLO 6SL3210-1PE13-2HL0  6SL3224-0BE21-1UA0
15 20 44 6SL3223-0DE21-5MA0 =W 6SL3210-1NE14-1HLO 6SL3210-1PE14-3ML0  6SL3224-0BE21-5UA0
22 30 59 6SL3223-0DE22-2MA0  [=7 6SL3210-1NE15-8MLO [ %) 6SL321M-1PE16-1ML0  6SL3224-0BE22-2MA0
30 40 77 6SL3223-0DE23-0MA0 [=W 6SL321M-1NE17-7HLO i 6SL321M-1PE18-0ULO  6SL3224-0BE23-0MAO0
40 50 102 6SL3223-0DE24-0MA0Q 6SL3210-1NE21-0HLO - 6SL3224-0BE24-0MA0
55 75 132 6SL3223-0DE25-5MA0 [=W 6SL3210-1NE21-3HLO - -
75 10 18 6SL3223-0DE27-5MA0 =W 6SL321M-1NE21-8HLO - 6SL3224-0BE25-5MA0
11.0 15  25(PM230:26) 6SL3223-0DE31-1MA0 [EW 6SL3210-1NE22-6HL0 - 6SL3224-0BE27-5MA0
150 20 32 6SL3223-0DE31-5MA0 6SL3210-1NE23-2HL0 - 6SL3224-0BE31-1HA0
185 25 38 6SL3223-0DE31-8MA0 57 6SL321M-1NE23-8HLO - 6SL3224-0BE31-5MA0
22 30 45 6SL3223-0DE32-2MA0  [EW 6SL3210-1NE24-5HL0 - 6SL3224-0BE31-8MA0
30 40 60 6SL3223-0DE33-0MA0 [EW 6SL3210-1NE26-0MLO - 6SL3224-0BE32-2HA0
37 50 75 6SL3223-0DE33-7HA0Q 6SL3210-1NE27-5HL0 - 6SL3224-0BE33-0HA0
45 60 90 6SL3223-0DE34-5MA0 [=W 6SL3210-1NE28-8HLO - 6SL3224-0BE33-7HA0
55 75 110 6SL3223-0DE35-5MA0 =W 6SL3210-1NE31-1HLO - 6SL3224-0BE34-5MA0
75 100 145 6SL3223-0DE37-5MA0 [EW 6SL3210-1NE31-5HL0 - 6SL3224-0BE35-5MA0
90 125 178 6SL3223-0DE38-8MA0Q - - 6SL3224-0BE37-5MA0
110 150 205 - - - 6SL.3224-0BE38-8UA0
132 200 250 - - - 6SL3224-0BE41-1UA0
160 250 302 - - - 6SL3224-0XE41-3UAO
200 300 370 - - - 6SL3224-0XE41-6UAO
250 400 477 - - - 6SL3224-0XE42-0UAO0
Heat sink variant N N
Standard 0 0
Push-through 1 1
Integrated line filter ) N N )
Without (for IT systems) Not supported U U U
Class A (for TN systems) A A A A
Class B (for TN systems) B Are not available Are not available Are not available

integrated

integrated

Data based on a duty cycle with low overload (LO). High overload (HO) see section Power Modules.

" The LO duty cycle is generally used for applications with square torque
characteristic such as for pumps, fans and compressors; the HO duty
cycle for constant torque characteristics, for example conveyor belts.

2) These current values are applicable for 400 V.
3) Push-through variant only available in filtered form.

integrated
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PM230 Power Modules — degree of protection IP55 and IP20 PM250 Power Modules — degree of protection IP20
PM230 Power Modules are designed for applications involving PM250 Power Modules are suitable for the same applications as
pumps, fans and compressors with a square characteristic. the PM240. Any braking energy is directly fed back into the line
They do not have an integrated braking chopper (single-quad- supply (four-quadrant applications — a braking chopper is not
rant applications). required).

PM240 and PM240-2 Power Modules — degree of protection IP20 PM260 Power Modules — degree of protection IP20

PM240 and PM240-2 Power Modules have a braking chopper PM260 Power Modules are designed for applications from 500 V
(four-quadrant applications) and are suitable for a large number to 690 V, are capable of energy recovery and include a sine-

of applications in general machinery construction. wave filter to reduce the stress on the motor and for long cable
lengths.
PM250 and PM260 Power Modules
Rated power 0 Rated output current PM250 Power Module Rated output current PM260 Power Module
o~ degree of protection IP20 /5.4 degree of protection IP20
All CUs pluggable All CUs pluggable

kW hp A Order No. A Order No.

7.5 10 18 6SL3225-0BE25-5AA1 - =

11.0 15 25 6SL3225-0BE27-5AA1 14 6SL3225-0BH27-5MA1
15.0 20 32 6SL3225-0BE31-1AA1 19 6SL3225-0BH31-1HA1
18.5 25 38 6SL3225-0BE31-5MA0 23 6SL3225-0BH31-5MA1
22 30 45 6SL3225-0BE31-8MA0 - =

30 40 60 6SL3225-0BE32-2HA0 35 6SL3225-0BH32-2HA1
37 50 75 6SL3225-0BE33-0MA0 42 6SL3225-0BH33-0MA1
45 60 90 6SL3225-0BE33-7HA0 - =

55 75 110 6SL3225-0BE34-5MA0 62 6SL3225-0BH33-7HA1
75 100 145 6SL3225-0BE35-5MA0 - -

90 125 178 6SL3225-0BE37-5MA0 - =

Integrated line filter N N
Without (for IT systems) U U
Class A (for TN systems) A A
Class B (for TN systems) Are not available integrated Not supported

Data based on a duty cycle with low overload (LO). High overload (HO) see section Power Modules.

Selecting optional system components
Intelligent Operator Panel IOP

S . ) Power Control Operator
Graphic display with bar-type diagrams, e.g. for status values Module Unit p:ne|

such as pressure or flowrate.

User-friendly commissioning, diagnostics and local operator
control using a large plain text display, clear menu navigation
and integrated application wizards.

Intelligent Operator Panel IOP Handheld

A handheld version of the IOP can be ordered for mobile use. In
addition to the IOP, this includes a housing with rechargeable
batteries, charging unit and RS232 connecting cable.

Basic Operator Panel BOP-2

Menu navigation and 2-line display permit fast and user-friendly
commissioning of the inverter.

G_D011_XX_00357

Simple basic commissioning by simultaneously displaying pa-
rameter and parameter value, as well as the option of filtering
parameters.

" The LO duty cycle is generally used for applications with square torque 2) These current values are applicable for 400 V for PM250 Power Modules
characteristic such as for pumps, fans and compressors; the HO duty and 690 V for PM260 Power Modules.
cycle for constant torque characteristics, for example conveyor belts.
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Door mounting kit for IOP/BOP-2

Using the optionally available door mounting kit, the IOP/BOP-2
can be mounted in a control cabinet door with just a few manual
operations (IP54/UL Type 12 degree of protection is achieved).

Blanking cover for PM230 Power Modules

The blanking cover is mounted on the inverter in place of an
operator panel, if an operator panel is not required. When the
blanking cover is plugged onto the PM230 Power Module,
degree of protection IP55/UL Type 12 is achieved.

Push-through mounting frame for push-through variants of the
PM230 and 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
installed 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.

Memory cards

The parameter settings for an inverter can be stored on the
SINAMICS micro memory card (MMC) or the SINAMICS SD
card. When service is required, e.g. after the inverter has been
replaced, the drive system is immediately ready for use again.

Brake Relay

The Brake Relay allows the Power Module to be connected to an
electromechanical motor brake, thereby allowing the motor
brake to be driven directly by the Control Unit.

Adapter for mounting on DIN rails

The adapter for DIN rail mounting can be used to mount invert-
ers, frame sizes FSA and FSB, on DIN mounting rails (2 units
with a center-to-center distance of 100 mm/3.94 in).

PC inverter connection kit 2

For controlling and commissioning an inverter directly from a PC
if the appropriate software (STARTER commissioning tool) has
been installed.

The STARTER commissioning tool on DVD-ROM is included in
the scope of delivery of the PC inverter connection kit 2.

Shield connection kit 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.

Shield connection kit 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 bonding plate and all of the necessary con-
necting and retaining elements for mounting.

1) Use of the IOP Handheld in conjunction with the PM230 Power Module in
degree of protection IP55 is restricted since degree of protection IP55 is no
longer assured when the IOP Handheld is connected.

Not possible in conjunction with the PM230 Power Module in degree of
protection IP55.

2)

Description
Operator Panel IOP

Order No.
6SL3255-0AA00-4JA0

Operator Panel IOP Handheld ")

6SL3255-0AA00-4HAO

Operator Panel BOP-2

6SL3255-0AA00-4CA1

Door mounting kit 2)

For IOP/BOP-2

6SL3256-0AP00-0JA0

Blanking cover

For PM230 Power Modules
degree of protection IP55/
UL Type 12

6SL3256-1BA00-0AA0

Push-through mounting frame

e For PM230 and PM240-2
Power Modules degree of
protection 1P20 —
Push-through variants

- Frame size FSA
- Frame size FSB
- Frame size FSC

6SL3260-6AA00-0DA0
6SL3260-6AB00-0DA0
6SL3260-6AC00-0DA0

Memory card 3

® SINAMICS micro memory card (MMC)

64 MB

* SINAMICS SD card
512 MB

6SL3254-0AM00-0AA0

=1 4 6SL3054-4AG00-2AA0

Brake Relay ?

6SL3252-0BB00-0AA0

Adapter for mounting on
DIN rails

* For Power Modules, frame size FSA
® For Power Modules, frame size FSB

6SL3262-1BA00-0BAO
6SL3262-1BB00-0BAO

PC inverter connection kit 2

6SL3255-0AA00-2CA0

Shield connection kits

e For PM240 and PM250 Power Modules

- Frame size FSA
- Frame size FSB
- Frame size FSC
- Frame sizes FSD and FSE
- Frame size FSF
® For PM260 Power Modules
- Frame size FSD
- Frame size FSF
¢ For Control Units
- For CU230P-2

- For CU240B-2 and
CU240E-2

- For CU230P-2 PN,
CU240E-2 PN and
CU240E-2 PN-F

6SL3262-1AA00-0BAO
6SL3262-1AB00-0DAO
6SL3262-1AC00-0DA0
6SL.3262-1AD00-0DAO
6SL3262-1AF00-0DA0

6SL3262-1FD00-0CAO
6SL.3262-1FF00-0CA0Q

6SL3264-1EA00-0FA0
6SL3264-1EA00-0HAO

6SL3264-1EA00-0HBO

STARTER commissioning tool
on DVD-ROM

6SL3072-0AA00-0AGO

3) Alternatively, an MMC or an SD card can be used.

4 Available soon. Approved only for Control Units CU230P-2 HVAC,
CU230P-2 CAN and CU230P-2 DP with firmware version V4.6 and higher.
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Line-side power components

The following line-side power components are available for
SINAMICS G120 standard inverters:

Line filters

With one of the additional line filters, the Power Module reaches
a higher radio interference class.

Line reactors (for PM240 and PM240-2 Power Modules only)

Line reactors are used to smooth voltage peaks or to bridge
commutating dips.

Line reactors also reduce the effects of harmonics on the
inverter and the line supply.

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.

Recommended line-side power components

This is a recommendation for additional line-side components,
such as fuses and circuit breakers (line-side components must
be dimensioned in accordance with IEC standards).

Additional information about the listed fuses and circuit breakers
can be found in Catalogs LV 10.1, IC 10 and IC 10 AO.

DC link components

The following DC link components are available for the
SINAMICS G120 standard inverters:

Braking Modules (only for PM240 Power Modules, frame size
FSGX)

A Braking Module and the matching external braking resistor are
required to bring drives with a PM240 Power Module, frame
size FSGX, to a controlled standstill in the event of a power fail-
ure (e.g. emergency retraction or EMERGENCY STOP
Category 1) or to limit the DC link voltage during a short period
of generator operation. The Braking Module includes the power
electronics and the associated control circuit.

Braking resistors (for PM240 and 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 and
PM240-2 Power Modules. They are equipped with an integrated
braking chopper (electronic switch). There is an optional plug-in
Braking Module for frame size FSGX.

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 (for PM230, PM240 and PM250 Power Modules

only)

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.

Sine-wave filters (not for PM260 Power Modules)

The sine-wave filter limits the rate of rise of voltage and the
capacitive charging/discharging currents that usually occur with
inverter operation. An output reactor is not required.

Spare parts
Spare parts kit for Control Units

The spare parts kit comprises small parts for all variants of the
following SINAMICS G120 Control Units:

e CU230P-2
e CU240B-2
e CU240E-2
e CU240E-2F

Shield plates for PM230 and PM240-2 Power Modules

A shield plate for motor and signal cables is supplied with
PM230 Power Modules, frame sizes FSA to FSC, in degree of
protection IP20 standard variants and for PM240-2 Power
Modules. The shield plate is available as a spare part for frame
sizes FSA to FSC depending on the frame size of the
SINAMICS G120C compact inverter. Shield plates are also
available for the push-through variants of the PM230 and
PM240-2 Power Modules.

The shield connection kits for PM240 and PM250 Power
Modules are available for the PM230 Power Modules in degree
of protection IP20 in frame sizes FSD to FSF.

Terminal cover kit

The kit includes a replacement cover for the terminals. The kit
can be ordered for PM250, PM240 and PM230 Power Modules
in degree of protection IP20 (standard variants) in frame sizes
FSD, FSE and FSF, as well as for the PM260 in frame size FSF.

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.

Replacement connectors for PM260 Power Modules

This spare part includes a connector for the input and output
sides of the PM260 Power Module, frame size FSD.

Replacement door for PM240 Power Modules, frame size FSGX

A complete replacement door can be ordered for the PM240
Power Module, frame size FSGX.

Fan units for PM230 and PM240-2 Power Modules

The fans of PM230 and PM240-2 Power Modules are designed
for extra long service life. Replacement fans (at rear of device,
heat sink) comprising a pre-assembled unit with holder and fan
can be ordered to meet special requirements.

Replacement fans for PM240, PM250 and PM260
Power Modules

The fans of PM240, PM250 and PM260 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:

Selection guide DT Configurator

The interactive catalog CA 01 — the offline mall of Siemens
Industry Automation & Drive Technologies — contains over
100000 products with approximately 5 million possible drive
system product variants. The DT Configurator has been devel-
oped to facilitate selection of the optimum motor and/or inverter
from the wide spectrum of drives. It is provided on a DVD-ROM.

Online DT Configurator

In addition, the DT Configurator can be used in the Internet with-
out requiring any installation
www.siemens.com/dt-configurator

SIZER for Siemens Drives engineering tool

The PC-based SIZER for Siemens Drives engineering tool makes
it easy to engineer the SINAMICS and MICROMASTER 4 drive
families. It provides support when selecting the hardware and
firmware components necessary to implement a drive task.
SIZER for Siemens Drives covers the full range of operations
required to configure a complete drive system, from basic single
drives to demanding multi-axis applications.

STARTER commissioning tool

The STARTER commissioning tool allows menu-prompted
commissioning, optimization and diagnostics. In addition to
SINAMICS drives, STARTER is also suitable for
MICROMASTER 4 units.

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. The engineering tool has been optimized with
regard to user friendliness and consistent use of the TIA Portal
technologies. The two Control Units CU240B-2 DP and
CU240E-2 DP of the SINAMICS G120 standard inverter are
supported in the SINAMICS StartDrive V11 version.

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. The STEP 7 Man-
ager user interface provides the ideal basis for this. A variety of
software packages are available for SINAMICS —

Drive ES Basic, Drive ES SIMATIC and Drive ES PCS 7.1.
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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.

Mechanical specifications

Vibratory load
« Transport V) acc. to EN 60721-3-2

- All units and components with the exception of 555 2M3
frame size FSGX

- Units, frame size FSGX Class 2M2
® Operation Test Fc:
Test values acc. to EN 60068-2-6 10 ... 58 Hz: Constant deflection 0.075 mm

58 ... 200 Hz: Constant acceleration = 9.81 m/s® (1 x g)

Shock load
« Transport V) acc. to EN 60721-3-2

- All units and components with the exception of 555 2M3
frame size FSGX

- Units, frame size FSGX Class 2M2
e Operation
Test values acc. to EN 60068-2-27 Test Ea:
- Frame sizes FSA to FSC 147 m/s? (15 x g)/11 ms
- Frame sizes FSD to FSF 49 m/s? (5 x g)/30 ms
- Frame size FSGX 98 m/s? (10 x g)/20 ms
Protection class Class | (with protective conductor system) and class Il (PELV)
acc. to EN 61800-5-1
Touch protection For the intended purpose

acc. to EN 61800-5-1

Permissible ambient and coolant temperature
(air) during operation for line-side power
components and Power Modules

e L ow overload (LO) 0...40°C (32 ... 104 °F) without derating
>40 ... 60 °C (>104 ... 140 °F) see derating characteristics
¢ High overload (HO) 0...50°C (32 ... 122 °F) without derating

(for PM240 frame size FSGX: 0 ... 40 °C, 32 ... 104 °F),
>50 ... 60 °C (>104 ... 140 °F) see derating characteristics

Permissible ambient and coolant temperature  With CU230P-2 HVAC/DP/CAN with/without blanking cover: -10 ... 60 °C (14 ... 140 °F)
(air) during operation for Control Units and ity cU230P-2 PN with/without blanking cover: -10 ... 55 °C (14 ... 131 °F)
supplementary system components ) )

With CU240B-2 and 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 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 (3281 ft) above sea level.

Climatic ambient conditions

® Storage ) acc. to EN 60721-3-1 Class 1K3
Temperature -25 ... +55 °C (-13 ... +131 °F)
® Transport ) acc. to EN 60721-3-2 Class 2K4

Temperature -40 ... +70 °C (-40 ... +158 °F)
Max. air humidity 95 % at 40 °C (104 °F)

e Operation acc. to EN 60721-3-3 Class 3K3
Condensation, splashwater, and ice formation not permitted (EN 60204, Part 1)

) In transport packaging.
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. Technical specifications

Ambient conditions

Environmental class/harmful chemical

substances

® Storage ) acc. to EN 60721-3-1 Class 1C2
® Transport ) acc. to EN 60721-3-2 Class 2C2
e Operation acc. to EN 60721-3-3 Class 3C2
Organic/biological influences

« 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 CU240E-2,

CU240E-2 DP, CU240E-2 PN, CU240E-2 F,
CU240E-2 DP-F and CU240E-2 PN-F. The values
comprise the Control Unit and Power Module.

® According to EN 954-1 Category 3

¢ According to IEC 61508 SIL 2

¢ According to ISO 13849-1 PL d

* PFHp 5x 108

* PFH 5x 103

eT1 20 years

Standards

Compliance with standards UL 2, cUL ¥, CE, c-tick 4

CE marking According to Low-Voltage Directive 2006/95/EG

EMC Directive
acc. to EN 61800-3

® Frame sizes FSA to FSGX without integrated line Category C3 5)

filter class A
® Frame sizes FSB to FSF with integrated line filter Category C2 %)
class A (corresponds to class A acc. to EN 55011

for conducted interference emission)

® Frame size FSA without integrated line filter and Category C2 6)
with additional line filter class A (corresponds to class A acc. to EN 55011
for conducted interference emission)

* Frame size FSA with additional line filter class A Category C2 9
and with additional line filter class B (corresponds to class B acc. to EN 55011
for conducted interference emission)

® Frame sizes FSB and FSC with additional line ~ Category C2 %)
filter class A and with additional line filter class B (corresponds to class B acc. to EN 55011
for conducted interference emission)

® PM230: Frame sizes FSA to FSF Category C3 5
without integrated line filter,
degree of protection IP20/UL Open Type

 PM230: Frame sizes FSA to FSF Category C2 9
with integrated line filter class A, (corresponds to class A acc. to EN 55011)
degree of protection IP20/UL Open Type and
degree of protection IP55/UL Type 12

® PM230: Frame sizes FSA to FSF Category C19)
with integrated line filter class B, (corresponds to class B acc. to EN 55011
degree of protection IP55/UL Type 12 for conducted interference emission)
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.

) In transport packaging. 5) Unfiltered inverters can be used in industrial environments as long as they

2 yL approval for frame sizes FSD to FSF will be available soon are part of a system that contains line filters on the higher-level infeed side.
3 ! ' ) As a consequence, a PDS (Power Drive System) can be installed accord-
Applies to all PM240 Power Modules and PM250 Power Modules with ing to category C3.

n mtegra?ed line filter class A. . ) o 6) With shielded motor cable up to 25 m (82 ft).
The c-tick approval for PM230 Power Modules without integrated line filter
is in preparation.
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. Technical specifications

Compliance with standards
CE marking

1

The SINAMICS G120 inverters meet the requirements of the
Low-Voltage Directive 2006/95/EC.

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
Electrical power drive systems with variable speed — Part 5-1:
Requirements regarding safety — electrical, thermal, and
energy requirements

UL listing

e(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 Power Modules and PM250
Power Modules with integrated line filter class A.

For use in environments with pollution degree 2.
On the Internet at www.ul.com
Machinery Directive

The inverters are suitable for installation in machines. Compli-
ance with the Machinery Directive 2006/42/EC requires a
separate certificate of conformity. This must be provided by the
plant construction company or the organization marketing the
machine.

EMC Directive

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

The EMC product standard EN 61800-3 for electric drive sys-
tems has been valid since July 1, 2005. The transition period for
the predecessor standard EN 61800-3/A11 dated February
2001 ended on October 1, 2007. The following information
applies to the Siemens SINAMICS G120 inverters:

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, specifies 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 observ-
ing the product standard EN 61800-3 for variable-speed elec-
tric drive systems. The frequency inverters on their own do not
generally require identification according to the EMC Direc-
tive.

¢ |n the Standard EN 61800-3 of July 2005, a distinction is no
longer made between "general availability" and "restricted
availability". Instead, different categories C1to C4 have been
defined in accordance 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 in-
stalled 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 val-
ues 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 to EN 55011. Unfiltered invert-
ers 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 stan-
dards for electrical drive systems (PDS) of the range of stan-
dards 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 har-
monics 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 har-
monics, 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 com-
plies with the EU EMC Directive. The EU EMC Directive is gen-
erally 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 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 automatically
restart and continue to operate as expected.
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CU230P-2 Control Units

CU230P-2 PN Control Unit

The Control Unit performs closed-loop control functions for the
inverter.

The CU230P-2 Control Units are designed for drives with inte-
grated technological functions for pump, fan and compressor
applications.

The 1/O interface, the fieldbus interfaces and the additional soft-
ware functions optimally support these applications. The inte-
gration of technological functions is a significant differentiating
feature to the other Control Units of the SINAMICS G120 drive
family.

The CU230P-2 Control Units can be operated with the following
Power Modules:

e PM230

PM240-2

PM240

PM250

PM260

Note:

Shield plates and shield connection kits are available. These can
be used in the wiring installation for the Control Units and Power
Modules to ensure that it complies with EMC guidelines.

For further information, see Shield connection kits and Shield
plates for Control Units and Power Modules in section Supple-
mentary system components.

Typical, integrated HVAC/HLK functions

e |inear and square torque characteristic for fluid flow and
positive displacement machines

e ECO mode for additional energy saving

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
temperature sensors

e Direct control of valves and flaps using two 230 V relays
e Automatic restart function after power failure

® Flying restart

e Skippable frequencies

® Energy saving through "hibernation"

e | oad check function to monitor belts and flow

e Motor staging

e 4integrated PID controllers (e.g. for temperature, pressure, air
quality, level)

* Multi-zone controller
e Extended emergency mode
* Real time clock with three time generators

|IOP wizards for special applications

e Pumps: Positive displacement (constant load torque) and
centrifugal pumps (square load torque) with and without PID
controller

e Fans: Radial and axial fans (square load torque) with and with-
out PID controller

e Compressors: Positive displacement (constant load torque)
and fluid flow machines (square load torque) with and without
PID controller
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CU240B-2 and CU240E-2 Control Units Safety Integrated functions

The safety function "Safe Torque Off' (STO) (certified according
to EN 954-1, Category 3 and IEC 61508 SIL 2 — as well as

ISO 13849-1 PL d) 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 EN 954-1 Category 3 and IEC 61508 SIL 2 as well as

ISO 13849-1 PL d:

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 Safely Limited Speed (SLS)
for protection against dangerous movements when a speed
limit is exceeded (CU240E-2 DP-F Control Unit has up to
4 selectable SLS limit values)
e Safe direction (SDI)

This function ensures that the drive can only rotate in the
selected direction.

e Safe speed monitoring (SSM)
This function signals if a drive operates below a specific
speed/feed velocity (only CU240E-2 DP-F with PROFIsafe).

These functions can be activated by means of PROFlIsafe or via
the safety inputs.

CU240B-2 DP Control Unit

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.

CU240E-2 DP-F Control Unit Additional information is provided in Catalog D 31, chapter
Highlights, section Safety Integrated.

The Control Unit performs closed-loop control functions for the
inverter.

The CU240B-2 and CU240E-2 Control Units are designed as
standard Control Units for all of the usual applications involving
V/f or vector control.

e CU240B-2 series with basic /O quantity structure, ideal for a
large number of applications

e CU240E-2 series with standard I/0O quantity structure and inte-
grated safety technology

The CU240B-2 and CU240E-2 Control Units can be operated

with the following Power Modules:

e PM230 degree of protection IP20

PM240-2

PM240

PM250

PM260

Note:

Shield plates and shield connection kits are available. These can
be used in the wiring installation for the Control Units and Power
Modules to ensure that it complies with EMC guidelines.

For further information, see Shield connection kits and Shield
plates for Control Units and Power Modules in section Supple-
mentary system components.
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. Selection and ordering data

Technology functions Inputs Outputs Integrated Digitalinputs, Communication Designation Control Unit
(selection) safety tech-  fail-safe
nology Order No.
CU230P-2 series — the specialist for pumps, fans, compressors, water, buildings
e Free function blocks 6 digital 3 digital - - RS485/USS/  CU230P-2 HVAC 6SL3243-0BB30-1HA2
(FFB) 4 analog 2 analog Modbus RTU /
e 4 x PID controllers BACnet MS/TP
® Pump staging PROFIBUS DP  CU230P-2 DP 6SL3243-0BB30-1PA2
¢ Hibernation PROFINET CU230P-2 PN 6SL3243-0BB30-1FA0
o Essgntial service CANopen CU230P-2 CAN 6SL3243-0BB30-1CA2
mode

e 2-zone control

CU240B-2 series - for basic applications with variable-speed drives

e Free function blocks 4 digital 1 digital - - RS485/USS/  CU240B-2 6SL3244-0BB00-1BA1
(FFB) 1 analog 1 analog Modbus RTU
¢ 1 x PID controller PROFIBUS DP  CU240B-2 DP 6SL3244-0BB00-1PA1

* Motor holding brake
CU240E-2 series — for standard applications in general machinery construction, such as conveyor belts, mixers and extruders

¢ Free function blocks 6 digital 3 digital STO 1 F-DI RS485/USS/  CU240E-2 6SL3244-0BB12-1BA1
(FFB) 2 analog 2 analog (opt. foreach Modbus RTU
« 1 x PID controller 2D) PROFIBUS DP CU240E-2 DP 6SL3244-0BB12-1PA1
* Motor holding brake PROFIsafe
PROFINET CU240E-2 PN 6SL3244-0BB12-1FA0Q
STO, SS1, 3 F-DI RS485/USS / CU240E-2 F 6SL3244-0BB13-1BA1
SLS, SSM, (opt. foreach Modbus RTU
<0 2L PROFIBUS DP CU240E-2 DP-F 6SL3244-0BB13-1PA1
PROFIsafe

PROFINET CU240E-2 PN-F 6SL3244-0BB13-1FAQ
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. Design

CU230P-2 HVAC, CU230P-2 DP, CU230P-2 PN and CU230P-2 CAN Control Units

CU230P-2 Control Unit with open and closed terminal covers

Terminal No.  Signal Features

Digital inputs (DI) — Standard

Terminal No. Signal Features

Analog inputs (Al)

3 AlO+ Differential input, switchable between
7 AID current, voltage
. Value range: 0... 10V, -10 ... +10V,
0/2...10V, 0/4 ... 20 mA
10 Al1+ Differential input, switchable between

current, voltage
Value range: 0... 10V, -10 ... +10V,
0/2...10V, 0/4 ... 20 mA

50 Al2+/TEMP  Non-isolated input, switchable between
current and temperature sensors, type
Pt1000/LG-Ni1000
Value range: 0/4 ... 20 mA,
Pt1000 -50 ... +250 °C (-58 ... +482 °F);
LG-Ni1000 -50 ... +150 °C (-58 ... +302 °F)

Reference potential of the Al2/internal
electronics ground

11 Al1-

51 GND

52 AI3+/TEMP Non-isolated input for temperature
sensors, type Pt1000/LG-Ni1000
Value range:
Pt1000 -50 ... +250 °C (-58 ... +482 °F);
LG-Ni1000-50 ... +150 °C (-58 ... +302 °F)

Reference potential of the Al3/internal

53 GND

69 DI COM Reference potential for digital inputs electronics ground
5.8, DIO ... DI5  Freely programmable ) Analog outputs (AO)
16, 17 hszoolaéﬁﬁiéunguts in compliance with 12 AOO+ Non-isolated output
Freely programmable
Digital outputs (DO) Value range: 0 ... 10 V; 0/4 ... 20 mA
18 DOO, NC Relay output 1 13 GND Reference potential of the AOO/internal
NC contact 9 electronics ground
B SOV ar 2 &, 2a0 WAL 26 AO1+ Non-isolated output
19 DOO, NO Relay output 1 Freely programmable
NO contact Value range: 0 ... 10 V; 0/4 ... 20 mA
(B WIS ar 2 4, 250 W AC) 27 GND Reference potential of the AO1/internal
20 DOO0, COM  Relay output 1 electronics ground
Common contact .
(5 A, 30V DC or 2 A, 250 V AC) ) Motor temperature sensor interface
21 DO1, NO Relay output 2 14 T1 MOTOR Positive input for motor temperature sen-
’ sor
NO contact (0.5 A, 30 V DC) Type: PTC, KTY sensor, Thermo-Click
22 DO1, COM Relay output 2 —
Common contact (0.5 A, 30 V DC) 15 T2 MOTOR l;l:rgse(l)tlrve input for motor temperature
23 DO2, NC Relay output 3
NC (glor#a’g;J SRS
(5A,30VDCor2A, 250V AC) " 9 +24 V OUT  Power supply output
24 DO2, NO  Relay output 3 24 Y D0, e 2T e
NO contact 28 GND Reference potential of the power
(5A,30VDCor2A, 250V AC) supply/internal electronics ground
25 DO2, COM Relay output 3 1 +10 V OUT Power supply output
Co;mggnvcggtactz A 250V AC) 1 10V DC 0.5V, max. 10 mA
5 5
A oreh ) 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 +10 V OUT Power supply output
10V DC +0.5V, max. 10 mA
36 GND Reference potential of the power

) The following applies to UL-compliant installations: max. 3 A, 30 V DC or
2 A, 250 V AC may be switched over terminals 18/20 (DO0 NC) and
23/25 (DO2 NC).

supply/internal electronics ground

Siemens D 31 N - January 2013

6/18



© Siemens AG 2013

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 h

. Design
CU240B-2 and CU240B-2 DP Control Units
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CU240B-2 Control Unit with open and closed terminal covers

Terminal No.  Signal Features
Digital inputs (DI)
5...8 DIO ... DI3  Freely programmable (isolated)
5.5 mA/24V
69 DI COM Reference potential for digital inputs
Digital output (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 DOO, COM  Relay output DOO

Common contact (0.5 A, 30 V DC)

Analog input (Al)

3 AlO+ Differential input, switchable between
2 AIO current, voltage
: Value range: 0... 10V, -10 ... +10V,

0/2...10V, 0/4 ... 20 mA
Analog output (AO)

12 AOO+ Non-isolated output
Freely programmable
Value range: 0 ... 10V; 0/4 ... 20 mA

13 GND Reference potential of the AOO/internal
electronics ground

Motor temperature sensor interface

14 T1 MOTOR  Positive input for motor temperature
sensor
Type: PTC, KTY sensor, Thermo-Click

15 T2 MOTOR Negative input for motor temperature
sensor

Power supply

9 +24 V OUT Power supply output
24V DC, max. 200 mA

28 GND Reference potential of the power
supply/internal electronics ground

1 +10 V 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 h

. Design

CU240E-2, CU240E-2 DP, CU240E-2 PN, CU240E-2 F, CU240E-2 DP-F and CU240E-2 PN-F Control Units

CU240E-2 Control Unit with open and closed terminal covers

Terminal No.  Signal Features

Digital inputs (DI) — Standard

5...8 DIO ... DI5  Freely programmable (isolated)

16, 17 5.5 mA/24 V

69 DI COM1 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

F-DIO Fail-safe digital inputs, 2 channels
(redundant),
freely programmable (isolated)

5.5 mA/24 V

The following are only available for CU240E-2 F, CU240E-2 DP-F and
CU240E-2 PN-F

56 F-DIO

Fail-safe digital inputs, 2 channels
(redundant),

freely programmable (isolated)
5.5 mA/24 V

Fail-safe digital inputs, 2 channels
(redundant),

freely programmable (isolated)
5.5 mA/24V

7,8 F-DI1

16, 17 F-DI2 Fail-safe digital inputs, 2 channels
(redundant),
freely programmable (isolated)

5.5 mA/24 V

Terminal No.  Signal Features
Digital outputs (DO)
18 DOO0, 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
7 AID current, voltage
: Value range: 0... 10V, -10 ... +10V,
0/2...10V,0/4 ... 20 mA
10 Al1+ Differential input, switchable between
1 Al current, voltage
B Value range: 0... 10V, -10 ... +10V,
0/2...10V, 0/4 ... 20 mA
Analog outputs (AO)
12 AOO+ Non-isolated output
Freely programmable
Value range: 0 ... 10V; 0/4 ... 20 mA
13 GND Reference potential of the AOO/internal
electronics ground
26 AOT+ Non-isolated output
Freely programmable
Value range: 0 ... 10V; 0/4 ... 20 mA
27 GND Reference potential of the AO1/internal

electronics ground

Motor temperature sensor interface

14 T1 MOTOR  Positive input for motor temperature
sensor
Type: PTC, KTY sensor, Thermo-Click

15 T2 MOTOR Negative input for motor temperature
sensor

Power supply

9 +24 V OUT  Power supply output
24V DC, max. 200 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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| Integration

MMC/
SD
11 +10VouT
N I0P
12 GND —
247kQ L2 A0 A |:|
14 AlO- b BOP-2/IOP interface : a@®a
T > i El=[o]
10 A1+ A < USB interface for PC tools }
¢. NfTT T T T T T T T T s T s r =
11 All- D ::> DIP switch | :
; Analog inputs : |
| 010 20 mA |
/DlO 5 |~ ¢5 DIO ON : |
! |
L Dloe ¢6 on 2 I PC inverter
DI2 7 DI2 3 S|z | i i
| b2, L~ + g gz | : | connection kit 2
/DI3 8 / \:’8 DI3 E OFF D D :- o \/\
i = 01010V -—- :_.
LI 416 Di4 g fo 1
e N :17 DIS DIP switch for fieldbus address
+ [ ON [ ]2« 16)|(32) | (64
+24V OUT m]@[w]eue]ees
- 24V Y
I___28GND olv|an|o|s|v]|o
{160 DIcOM 5@ &|EE a3
L oo i...ge0 DICOM off ||| oo |o|o| ol
114 T1MOTOR
T A
AR/ .E) 115 T2MOTOR|
hd -
l12_Aco Control Unit
0to 20 mA @ N A
max. 500 Q #13 GND D CU230P_2
126 AO1+
0to 20 mA @ A
max. 500 Q 127 eND D DIP switch
i Analog input
120 COM 0to 20 mA
poo b9 NO | <: 1
18 NC
|
i22 COM <
. e TEMP | |[]
DO1 21 NO
525 COM < PM-IF interface > Power Module
po2 ;24 NO - <:
o—
123 NC
131 +24VIN
o—— | From
132 GNDIN external
o—————— source
|
i
!
Temperature sensor  Al2+/ 150
Pt1000/LG-Ni1000 TEMP T A :: >
or Al2+ GND C: D
Temperature sensor  Al3+/ 152 Communication
PHOOO/LG-NI1000  TEMP T o A ::> interface
or Al3+ GND él D )
& +ovourt g
Voltage output 10 V | Z'
(IPL GND “:‘\
|

Connection diagram for the CU230P-2 Control Unit series
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| Integration

1
$1 +10 V OUT
12 GND
>47kQ 12 A N
14 AlO- BOP-2/IOP interface
D i
T
i e ___ L__,
i < USB interface for PC tools |
I e R —a
I DIP switch | :
| Analog inputs : |
! 0t0 20 mA b
| ON 1|
| |
»—/%5 L \:,5 DI 2 . : | EC invet_rterk_tz
! S|z | connection ki
/D|1 6 / YB DI1 E- ot a 5 : N
o2 |~ 7 oe ] :: > ,____/\.%»
D3 - JCIE! a E— v
o8 T DIP switch for fieldbus address
|
1+ lo  soavouT ON || ()| @ | @ | @ |16)](32)|(64)
— 24V 5
—— 28 GND o -~ o~ 3] < wn ©
PO 5| &5 5| &8 |&8|&
L 069 L--M OFF ||| OO0 0O
114 T1MOTOR
< A
BC rE) {15 _T2MOTOR| ::>
i12 AO0+
0to 20 mA @ i A
max. 500 Q 413 GND D .
Control Unit
20 COM

flo St —
DOO|19 NO _,

118 NC

i

< PM-IF interface > Power Module

31 +24VIN
0—

. From
32 GNDIN external
source

Communication
interface

G_DO011_EN_00363a

Connection diagram for the CU240B-2 Control Unit series
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0.37 kW to 250 kW (0.5 hp to 400 h

| Integration

24.7kQ

A

11 +10VOUT
7 IOP BOP-2
2 GND —

B T ]

hd
14 A0-

H 7

10 Al1+ N USB interface for PC tools

i A s T e e e R R =
:: > DIP switch

11 AlM- D

O——— )

i Analog inputs
0 20 mA

| Do .| ~ 5 DO oN

F-DIO*){‘_/EOG ,_/_..ﬁ',‘L
| D2 | 7 DR
F-DI1 *){’_/DI:B . |~ js D3

DI4 l16 D14
F-DI2%) [~ —0 16 ¢— —-

o /DIS 17 117 DI5 DIP switch for fieldbus address

F-DIO **) |

W f ON || ()| @@ | (®)]|16)](32)(64)
4 v | J9 +24vouT
28 GND

Cre——————
i 169 DICOMI OFF
i 134 Dicom2

...... oO—

PC inverter
connection kit 2

——IN
4
e —— ® E ;I
v

[] Ao
[]An

OFF

o
-3
o
<

Digital inputs

[]sito
[ sit1
[]sit2
[]sit3
[] sit4
[]sits
[]site

Control Unit
14 T1 MOTOR CU240E'2

15 T2MOTOR| /'p

PTC/KTY rE"
12 AOO+

0to 20 mA A
max. 500 Q @ |13 GND D
126 AOT+

0to 20 mA © A
max. 500 Q @ 27 GND D

< PNI-IF interface > Power Module

120 COM
19 NO |
i18 NC

DOO

22 DO1-
DO1 | }Z‘S

21 DO1+

125 COM

D02 ¢24L_,

123 NC

fl

ARV

131 +24VIN
From

132 GNDIN external
O—— source

Communication
interface

\/

G_DO011_EN_00361b

*) Only for CU240E-2 F and CU240E-2 DP-F
**) For CU240E-2, CU240E-2 DP and CU240E-2 PN.

Connection diagram for the CU240E-2 Control Unit series
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. Integration

DIP switch
Bus termination
ON
1 RX+
OFF 2 RX-
3 g 3 TX+
&8
g2 [4” )
]
10V E g 5 *
o5 |2 RS8P 2E 446 ™
@3 |3 RS485N 53 4” .
eE hiel £ 0
o S 4 Shield oy [g+
A
* = Not connected G_D011_EN_00358 * = Not connected G_D011_EN_00385
RS485 USS/Modbus RTU/BACnet MS/TP communication interface PROFINET communication interface
DIP switch
Bus termination
ON
1 Shield/PE 1%
2 OFF 2 CAN_L
8. |3 DPB © . [3 CAN_GND
85 228 g5 [ZCANCND .
®3g |4RTS €3 [4”
€ c —d - C
® g 50V E £ |5 (CAN_SHLD)] (optional shield)
EOI 6 5V °8’.OI 6 (GND) (optional CAN ground)
L m *—< z [an]
ea I 4 25 [roavH
& |8 ppPA §-
9" 9+
* = Not connected G_DO011_EN_00359 * = Not connected G_DO11_EN_00360a
PROFIBUS DP communication interface CANopen communication interface
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 h

. Technical specifications

Control Unit CU230P-2 series CU240B-2 series CU240E-2 series
6SL3243-0BB30-1 . A2 6SL.3244-0BB00-1 . A1 6SL3244-0BB1 . -1 . Al
6SL.3243-0BB30-1FA0 6SL3244-0BB1 . -1FAQ

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

Protective insulation PELV according to EN 50178
Protective separation from the line supply using double/reinforced insulation

Power loss <565W

Digital inputs — Standard 6 isolated inputs 4 isolated inputs 6 isolated inputs

Optically isolated, free reference potential (own potential group), max. input current 15 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 and CU240E-2 DP-F

Digital outputs 2 relay changeover contacts 1 relay changeover contact 1 transistor
250 VAC, 2 A (inductive load), 30V DC, 0.5 A (ohmic load) 30V DC, 0.5 A (ohmic load)
'IS'g(a\/fgI%W?nAg (a?;;;nlilgsl(t)oa%)L—compli— 2 relay changeover contacts
ant installations: max. 3 A, 30 V DC SUYDE, 08 A e lese)
or 2 A, 250 V AC may be switched
over terminals 18/20 (DO0 NC) and
23/25 (DO2 NC).
1 relay NO contact
30V DC, 0.5 A (ohmic load)

Analog inputs — Standard 2 differential inputs 1 differential input 2 differential inputs

Switchable using DIP switch between voltage and current:
-10 ... +10V, 0/4 ... 20 mA, 10-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 are protected against inputs in a voltage range of + 30 V and have a common-mode voltage in the
+ 15 Vrange

Analog inputs — Expanded 1 non-isolated input, = =
switchable using DIP switch
between current and temperature
sensor, type Pt1000/LG-Ni1000,
0/4 ... 20 mA; 10-bit resolution

1 non-isolated input,
temperature sensor, type
Pt1000/LG-Ni1000,
10-bit resolution

Analog outputs 2 non-isolated outputs 1 non-isolated output 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

Motor temperature sensor 1 motor temperature sensor input,
interface sensors that can be connected: PTC, KTY and Thermo-Click,
accuracy =5 °C

Removable terminal connector v v v
for I/O interface
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 h

. Technical specifications

Control Unit

Integrated bus interface

USS/Modbus RTU

RS485 connected at a terminal,
isolated, bus terminating resis-
tors can be switched in, slave
address can be set using DIP
switches

USS: max. 187.5 kBaud
Modbus RTU:19.2 kBaud

CU230P-2 series

6SL.3243-0BB30-1 . A2

6SL.3243-0BB30-1FAO

CU230P-2 HVAC
6SL.3243-0BB30-1HA2

CU240B-2 series

6SL.3244-0BB00-1 . A1

CU240B-2
6SL.3244-0BB00-1BA1

CU240E-2 series
6SL3244-0BB1 . -1 . A1
6SL.3244-0BB1 . -1FAO

CU240E-2
6SL.3244-0BB12-1BA1

CU240E-2 F
6SL3244-0BB13-1BA1

BACnet MS/TP

RS485 connected to a terminal,
isolated, bus terminating
resistors can be switched in

Max. 187.5 kBaud

CU230P-2 HVAC
6SL3243-0BB30-1HA2

PROFIBUS DP

9-pin SUB-D connector, isolated,
PROFIdrive profile V4.1, slave
address can be set using DIP
switches

Max. 12 Mbit/s

CU230P-2 DP
6SL.3243-0BB30-1PA2

CU240B-2 DP
6SL.3244-0BB00-1PA1

CU240E-2 DP
6SL.3244-0BB12-1PA1

CU240E-2 DP-F
6SL.3244-0BB13-1PA1

PROFINET

2 x RJ45, PROFIdrive profile
V4.1, device name can be
stored on the device

Max. 100 Mbit/s (full duplex)

CU230P-2 PN
6SL.3243-0BB30-1FAO

CU240E-2 PN
6SL3244-0BB12-1FAQ

CU240E-2 PN-F
6SL.3244-0BB13-1FAQ

CANopen

9-pin SUB-D socket, isolated,
slave address can be set using
DIP switches

Max. 1 Mbit/s
Tool interfaces

CU230P-2 CAN
6SL.3243-0BB30-1CA2

1 SINAMICS micro memory card (MMC) or 1 SINAMICS SD card

Operator panels ¢ |OP

Supported connection options between CU230P-2 and IOP:
can be directly plugged on, door mounting (not possible in conjunction with PM230 IP55) or handheld (use of the
IOP Handheld in conjunction with the PM230 Power Module in degree of protection IP55 is restricted since degree
of protection IP55 is no longer assured when the IOP Handheld is connected.)

* BOP-2
Supported connection options between CU230P-2 and BOP-2:
can be directly plugged on or door-mounted

® Blanking cover
Necessary in combination with the PM230 Power Module degree of protection IP55/UL Type 12 if an operator
panel is not inserted in order to achieve degree of protection IP55

Memory card

PC interface USB (connection via PC inverter connection kit 2)

Open-loop/closed-loop control techniques

V/flinear/square/parameteriz- v

able

V/f with flux current control v
(FCC)

V/f ECO linear/square v
Vector control, sensorless v

Vector control, with sensor -

Torque control, sensorless v

Torque control, with sensor -
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 h

. Technical specifications

Control Unit CU230P-2 series CU240B-2 series CU240E-2 series
6SL.3243-0BB30-1 . A2 6SL.3244-0BB00-1 . A1 6SL.3244-0BB1 . -1 . A1
6SL.3243-0BB30-1FAO 6SL.3244-0BB1 . -1FAQ

Software functions

Application macro 4

Setpoint input, can be parameterized v

Fixed frequencies 16, parameterizable

JOG v

Digital motorized potentiometer (MOP)

v
Ramp smoothing v
v

Extended ramp-function generator
(with ramp smoothing Off3)

AN

Slip compensation

<

Signal interconnection with BICO
technology

Trace 4

<

Energy saving display
Switchable drive data sets (DDS)
Switchable command data sets (CDS)

Free function blocks (FFB) for logical
and arithmetic operations

\
=

\
=

<

Technology controller (internal PID)

3 additional, free PID controllers

2-zone controller

Flying restart

ANIENIENIEN N
|
|

Automatic restart after line supply
failure or operating fault (AR)

<
|
|

Energy-saving function (hibernation)
with internal PID controller

Energy-saving function (hibernation) v - -
with external PID controller

Belt monitoring with and without 4 - -
sensor (load torque monitoring)

Dry-running/overload protection 4 - -
monitoring (load torque monitoring)

Thermal motor protection v (Pt sensor: PTC/KTY/Thermo-Click)

Thermal inverter protection v

Motor identification v

Motor holding brake - 4 v
Auto-ramping (Vgcmax controller) 4

Kinetic buffering (Vgycmin controller) v
Braking functions for PM230

¢ DC braking 4
e Compound braking -

* Dynamic braking with integrated =
braking chopper

Braking functions for PM240
* DC braking v

e Compound braking v

¢ Dynamic braking with integrated v
braking chopper

Braking functions for PM250 v

Regenerative feedback
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 h

. Technical specifications

Control Unit CU230P-2 series CU240B-2 series CU240E-2 series
6SL3243-0BB30-1 . A2 6SL.3244-0BB00-1 . A1 6SL3244-0BB1 . -1 . Al
6SL.3243-0BB30-1FA0 6SL3244-0BB1 . -1FAQ

Mechanical specifications and ambient conditions

Degree of protection IP20

Signal cable cross-section

* Min. 0.15 mm? (AWG28) 0.05 mm? (AWG30) 0.05 mm? (AWG30)

o 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...55°C (14 ... 131 °F)

Derating of 3 K/1000 m (3281 ft) For CU230P-2 PN: With |IOP/BOP-2: For CU240E-2 PN and

applies to Control Units as of an -10 ... 55 °C (14 ... 131 °F) 0..50°C (32...122 °F) CU240E-2 PN-F:

installation altitude of 1000 m With IOP/BOP-2: -10...53°C (14 ... 127.4 °F)

above sea level. 0...50°C (32 ... 122 °F) With IOP/BOP-2:
0..50°C (32 ... 122 °F)

Storage temperature -40 ... +70°C (-40 ... +158 °F)

Relative humidity <95 % RH, condensation not permissible

Dimensions

o 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 (7.83 in)

¢ Depth 65.5 mm (2.58 in) 46 mm (1.81in) 46 mm (1.81 in)

Weight, approx. 0.61 kg (1.35 Ib) 0.49 kg (1.08 Ib) 0.49 kg (1.08 Ib)
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Overview

PM230 Power Modules — 0.37 kW to 90 kW (0.5 hp to 125 hp), degree of protection IP54/IP55 and IP20

PM230 Power Modules, degree of protection IP20, standard variant, PM230 Power Modules, degree of protection IP20, standard variant,
frame sizes FSA to FSC (example: frame size FSB) frame sizes FSD to FSF
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Overview

PM230 Power Modules, degree of protection IP20, push-through variant,
frame sizes FSA to FSC (with Control Unit and operator panel)

PM230 Power Modules are designed for applications involving
pumps, fans and compressors with a square characteristic.
They do not have an integrated braking chopper (single-quad-
rant applications).

The PM230 Power Module only generates low line harmonics
and apparent power losses. In addition to the energy-related
advantages, environmental stressing is also reduced.

e Line harmonics are reduced significantly.
- The THD (Total Harmonic Distortion) is below the limit re-
quired by the standard EN 61000-3-12 or IEC 61000-3-12.
- Additional components such as line reactors are not
required and it is not permissible to use them. As a conse-
quence, low envelope dimensions are obtained for space-
saving designs.

® The active power component is very high, i.e. the devices

draw less current from the supply for the same drive power. As
a consequence, smaller supply cables can be used.

Frame sizes FSA to FSF of the PM230 Power Module in the de-
gree of protection IP55/UL Type 12 are available with integrated
line filter class A for C2 installations or integrated line filter
class B for C1 installations.

Frame sizes FSA to FSF of the PM230 Power Module in degree
of protection IP20 standard variant are available with integrated
line filter class A for C2 installations or without an integrated line
filter.

Frame sizes FSA to FSC of the PM230 Power Module in degree
of protection IP20 push-through variant are available with inte-
grated line filter class A for C2 installations or without an inte-
grated line filter.

In order to maintain EMC categories C2 (line filter A) or C1
table 14 (line filter B, conducted), the permissible shielded
cable lengths between the inverter and motor are limited to
max. 25 m (82 ft).

The permissible cable lengths between inverter and motor
are limited. Longer cables can be used if output reactors are
connected for PM230 Power Modules, frame sizes FSD to FSF
(see Load-side power components).

The line system configurations that are supported are symmetri-
cal systems with grounded neutral point.

The PM230 Power Module is not approved for safety-oriented
applications.

Note:

Shield plates and shield connection kits are available. These can
be used in the wiring installation for the Control Units and Power
Modules to ensure that it complies with EMC guidelines.

For further information, see Shield connection kits and Shield
plates for Control Units and Power Modules in section Supple-
mentary system components.

6/30 Siemens D 31 N - January 2013



© Siemens AG 2013

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 3 kW (0.75 hp to 4 hp), degree of protection IP20

The new 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 Inte-
grated drive (see Control Units).

Frame size FSA of the PM240-2 Power Module is available both
with and without an integrated line filter class A of compact
design.

The PM240-2 Power Modules with integrated line filter class A

are suitable for connection to TN supply systems. Power Mod-

ules without integrated line filter can be connected to grounded
TN/TT systems and non-grounded IT systems.

Push-through variant

The push-through variant allows the cooling fins of the Power
Module to be pushed through the rear panel of the control cabi-
net. Push-through variants should be used in applications in
which the amount of waste heat generated inside the control
cabinet itself must be minimized.

PM240-2 Power Modules, degree of protection IP20, standard variant, Note:

frame size FSA Shield plates and shield connection kits are available. These can
be used in the wiring installation for the Control Units and Power
Modules to ensure that it complies with EMC guidelines.

For further information, see Shield connection kits and Shield
plates for Control Units and Power Modules in section Supple-
mentary system components.

PM240-2 Power Modules, degree of protection IP20, push-through
variant, frame size FSA
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Power Modules

. Overview

PM240 Power Modules — 0.37 kW to 250 kW (0.5 hp to 400 hp), IP20 degree of protection

PM240 Power Modules, frame sizes FSA to FSGX

PM240 Power Modules have a braking chopper (four-quadrant
applications) and are suitable for a large number of applications
in general machinery construction.

The braking chopper is already integrated in frame sizes FSA up
to FSF. For frame size FSGX, an optional pluggable Braking
Module can be ordered (see DC link components).

The permissible cable lengths between inverter and motor are
limited. Longer cables can be used if output reactors are con-
nected (see Load-side power components).

Line reactors are available to minimize line harmonics as well as
voltage and current peaks (see Line-side components).

oz W
minr
oA

Frame size FSA of the PM240 Power Module is available only
without integrated line filter class A. A base filter is therefore
available so that class A can be achieved. A base filter class B
is also available so that class B can be achieved (see Line-side
components).

Frame sizes FSB and FSC of the PM240 Power Module are avail-
able both with and without integrated line filter class A. To
achieve class B, PM240 Power Modules with integrated line filter
class A must be additionally equipped with a base filter class B
(see Line-side components).

The PM240 Power Module is suitable for safety-oriented applica-
tions. In conjunction with a fail-safe Control Unit, the drive can be
transformed into a Safety Integrated drive (see Control Units).

PM240 Power Modules in frame size FSGX (i.e. 160 kW/250 hp
and higher) are currently approved only for the Safe Torque Off
(STO) function.

Power Modules with integrated line filter class A are suitable for
connection to TN 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. These can
be used in the wiring installation for the Control Units and Power
Modules to ensure that it complies with EMC guidelines.

For further information, see Shield connection kits and Shield
plates for Control Units and Power Modules in section Supple-
mentary system components.
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. Overview

PM250 Power Modules — 7.5 kW to 75 kW (10 hp to 100 hp), IP20 degree of protection

PM250 Power Modules, frame sizes FSC to FSF

PM250 Power Modules are suitable for many applications in
general machinery construction, the same as for the PM240. 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 tech-
nology — Efficient Infeed Technology. This feature provides the
ability to feed energy back into the supply system in the gener-
ator mode (electronic braking) so that the energy is not wasted
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.

Additional information is provided in Catalog D 31, chapter
Highlights, section Efficient Infeed Technology.

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 procure-
ment.

The permissible cable lengths between inverter and motor are
limited. Longer cables can be used if output reactors are con-
nected (see 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 class B is avail-
able for achieving class B (see 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 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. These can
be used in the wiring installation for the Control Units and Power
Modules to ensure that it complies with EMC guidelines.

For further information, see Shield connection kits and Shield
plates for Control Units and Power Modules in section Supple-
mentary system components.
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Power Modules

. Overview

PM260 Power Modules — 11 kW to 55 kW (15 hp to 75 hp), IP20 degree of protection

PM260 Power Module, frame size FSD

PM260 Power Modules have been designed for applications
from 500 V to 690 V. They are capable of energy recovery and
include a sine-wave filter to reduce the stress on the motor and
for long cable lengths.

The PM260 Power Module features an absolutely unique tech-
nology — Efficient Infeed Technology. This feature provides the
ability to feed energy back into the supply system in the gener-
ator mode (electronic braking) so that the energy is not wasted
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.

Additional information is provided in Catalog D 31, chapter
Highlights, section Efficient Infeed Technology.

The innovative circuit design used in Efficient Infeed Technology
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 PM260 Power Modules are also characterized by a higher
rated pulse frequency combined with a high efficiency and anin-
tegrated sine-wave filter. The integrated sine-wave filter ensures
that the inverter output current is sinusoidal and supports cable
lengths of up to 200 m (656 ft) shielded and 300 m (984 ft) un-
shielded. An output reactor is therefore not required. Further-
more, lower bearing currents flow and there is a lower voltage
stress that reduces the overall stress on the motor.

The use of SiC free-wheeling diodes — an absolutely unique in-
novation — makes the PM260 Power Module extremely compact.
It is also highly resistant to thermal loading and operates very
quietly as a result of the high clock frequencies.

Standard motors can be used in conjunction with the PM260
Power Module. The winding system insulation strength does not
have to be increased.

The PM260 Power Module is suitable for safety-oriented applica-
tions. In conjunction with a fail-safe Control Unit, the drive can be
transformed into a Safety Integrated drive (see Control Units).

The PM260 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. These can
be used in the wiring installation for the Control Units and Power
Modules to ensure that it complies with EMC guidelines.

For further information, see Shield connection kits and Shield
plates for Control Units and Power Modules in section Supple-
mentary system components.

Customer benefits

m Low switching losses at high fundamental frequency

m High speeds possible

m Quiet operation thanks to the 16 kHz pulse frequency

m High thermal load capacity (small heat sinks)

m Very compact units

m Increased ruggedness

m High efficiency

m Low forward losses

m Integrated sine-wave filter, so that long unshielded cables can
be used

m Can be used with motors without a special insulation
m Very low bearing currents, no bearing insulation required
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Power Modules

| Selection and ordering data
To ensure that a suitable Power Module is selected, the following
currents should be used for applications:

¢ Rated output current for applications with low overload
(LO)
* Base-load current for applications with high overload (HO)

PM230 Power Modules degree of protection IP55/UL Type 12

With reference to the rated output current, the modules support
at least 2-pole to 6-pole low-voltage motors, e.g. the new 1LE1
motor series. The rated power is merely a guide value. For a
description of the overload performance, please refer to the gen-
eral technical specifications of the Power Modules.

Rated power 0 Rated output ~ Power Base-load Frame size  PM230 Power Module PM230 Power Module
current based on the current degree of protection degree of protection
(sl base-load current 3 f;°) IP55/UL Type 12 IP55/UL Type 12
with integrated with integrated
line filter class A line filter class B
kW hp A kW hp A Order No. Order No.

380...480 V3 AC

0.37 0.50 1.3 0.25 0.33 0.9 FSA 6SL3223-0DE13-7AA0 6SL3223-0DE13-7BA0
0.55 0.75 1.7 0.37 0.5 1.3 FSA 6SL3223-0DE15-5AA0 6SL3223-0DE15-5BA0
0.75 1.0 2.2 0.55 0.75 1.7 FSA 6SL3223-0DE17-5AA0 6SL3223-0DE17-5BA0
1.1 15 3.1 0.75 1.0 2.2 FSA 6SL3223-0DE21-1AA0 6SL3223-0DE21-1BA0
1.5 2.0 4.1 1.1 15 3.1 FSA 6SL3223-0DE21-5AA0 6SL3223-0DE21-5BA0
2.2 3.0 59 1.5 2.0 4.1 FSA 6SL3223-0DE22-2AA0 6SL3223-0DE22-2BA0
3.0 4.0 7.7 2.2 3.0 59 FSA 6SL3223-0DE23-0AA0 6SL3223-0DE23-0BA0
4.0 5.0 10.2 3.0 4.0 7.7 FSB 6SL3223-0DE24-0AA0 6SL3223-0DE24-0BA0
5.5 7.5 13.2 4.0 5.0 10.2 FSB 6SL3223-0DE25-5AA0 6SL3223-0DE25-5BA0
7.5 10 18 5.5 7.5 13.2 FSB 6SL3223-0DE27-5AA0 6SL3223-0DE27-5BA0
11.0 15 26 7.5 10 18 FSC 6SL3223-0DE31-1AA0 6SL3223-0DE31-1BAO
15.0 20 32 11.0 15 26 FSC 6SL3223-0DE31-5AA0 6SL3223-0DE31-5BA0
18.5 25 38 15.0 20 32 FSC 6SL3223-0DE31-8AA0 =

FSD = 6SL3223-0DE31-8BA0
22 30 45 18.5 25 38 FSD 6SL3223-0DE32-2AA0 6SL3223-0DE32-2BA0
30 40 60 22 30 45 FSD 6SL3223-0DE33-0AA0 6SL3223-0DE33-0BA0
37 50 75 30 40 60 FSE 6SL3223-0DE33-7AA0 6SL3223-0DE33-7BA0
45 60 90 37 50 75 FSE 6SL3223-0DE34-5AA0 6SL3223-0DE34-5BA0
55 75 110 45 60 90 FSF 6SL3223-0DE35-5AA0 6SL3223-0DE35-5BA0
75 100 145 55 75 110 FSF 6SL3223-0DE37-5AA0 6SL3223-0DE37-5BA0
90 125 178 75 100 145 FSF 6SL3223-0DE38-8AA0 6SL3223-0DE38-8BA0

It is essential to plug on an operator panel or the blanking
cover in order to achieve degree of protection

IP54/IP55/UL Type 12.

For further information, see Operator panels and Blanking cover
for PM230 Power Modules in section Supplementary system
components.

) Rated power based on the rated output current /4e4. The rated output 3) The base-load current f is based on the duty cycle for high overload
current fateq is based on the duty cycle for low overload (LO). (HO).

The rated output current /404 is based on the duty cycle for low overload
(LO). These current values are valid for 400 V and are specified on the
rating plate of the Power Module.

2)
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PM230 Power Modules degree of protection IP20 standard variant

Rated power ' ) Rated output ~ Power Base-load Frame size PM230 Power Module PM230 Power Module
current based on the current degree of protection degree of protection
lestie base-load current @ /%) 1P20 1P20

standard variant standard variant
without integrated with integrated
Tine filter Tine filter class A

kW hp A kW hp A Order No. Order No.

380...480 V3 AC

0.37 0.50 1.3 0.25 0.33 0.9 FSA =7 6SL3210-1NE11-3ULO 6SL3210-1NE11-3AL0

0.55 0.75 1.7 0.37 0.5 1.3 FSA 57 6SL3210-1NE11-7ULO 6SL3210-1NE11-7AL0

0.75 1.0 2.2 0.55 0.75 1.7 FSA 6SL3210-1NE12-2ULO 6SL3210-1NE12-2AL0

1.1 15 3.1 0.75 1.0 2.2 FSA 6SL3210-1NE13-1ULO 6SL3210-1NE13-1ALO

1.5 2.0 41 1.1 15 3.1 FSA 6SL3210-1NE14-1ULO 6SL3210-1NE14-1ALO

2.2 3.0 5.9 1.5 2.0 41 FSA 6SL3210-1NE15-8ULO 6SL3210-1NE15-8AL0

3.0 4.0 7.7 2.2 3.0 59 FSA iEW 6SL3210-1NE17-7ULO 6SL3210-1NE17-7AL0

4.0 5.0 10.2 3.0 4.0 7.7 FSB 6SL3210-1NE21-0ULO 6SL3210-1NE21-0ALO

5.5 7.5 13.2 4.0 5.0 10.2 FSB 6SL3210-1NE21-3ULO 6SL3210-1NE21-3AL0

7.5 10 18 5.5 7.5 13.2 FSB 6SL3210-1NE21-8ULO 6SL3210-1NE21-8AL0

11.0 15 26 7.5 10 18 FSC 6SL3210-1NE22-6ULO 6SL3210-1NE22-6AL0

15.0 20 32 11.0 15 26 FSC 6SL3210-1NE23-2UL0O 6SL3210-1NE23-2AL0

18.5 25 38 15.0 20 32 FSC =57 6SL3210-1NE23-8ULO 6SL3210-1NE23-8AL0

22 30 45 18.5 25 38 FSD 6SL3210-1NE24-5UL0 6SL3210-1NE24-5AL0

30 40 60 22 30 45 FSD 6SL3210-1NE26-0ULO 6SL3210-1NE26-0AL0

37 50 75 30 40 60 FSE 6SL3210-1NE27-5UL0 6SL3210-1NE27-5AL0

45 60 90 37 50 75 FSE 6SL3210-1NE28-8ULO 6SL3210-1NE28-8AL0

55 75 110 45 60 90 FSF =0 6SL3210-1NE31-1ULO 6SL3210-1NE31-1ALO

75 100 145 55 75 110 FSF =57 6SL3210-1NE31-5ULO 6SL3210-1NE31-5AL0

PM230 Power Modules degree of protection IP20 push-through variant

Rated power

kW

1)

hp

Rated output
current

/ rated

A

Power

based on the
base-load current % Iy

kw

hp

Base-load Frame size
current

A

PM230 Power Module
degree of protection
1P20

push-through variant
without integrated
line filter

Order No.

PM230 Power Module
degree of protection
IP20

push-through variant
with integrated

line filter class A

Order No.

380...480 V3 AC

3.0 4.0 7.7 2.2 3.0 5.9 FSA 6SL3211-1NE17-7ULO 6SL3211-1NE17-7AL0
7.5 10 18 5.5 7.5 13.2 FSB 6SL3211-1NE21-8ULO 6SL3211-1NE21-8AL0
18.5 25 38 15.0 20 32 FSC 6SL3211-1NE23-8ULO 6SL3211-1NE23-8AL0
") Rated power based on the rated output current lateq- The rated output 3) The base-load current I is based on the duty cycle for high overload

current fateq is based on the duty cycle for low overload (LO).
The rated output current /404 is based on the duty cycle for low overload

2)

(HO).

(LO). These current values are valid for 400 V and are specified on the
rating plate of the Power Module.

6/36 Siemens D 31 N - January 2013




© Siemens AG 2013

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Selection and ordering data

PM240-2 Power Modules standard variant

Rated power i Rated output ~ Power Base-load Frame size PM240-2 PM240-2
current based on the current Power Module Power Module
lestie base-load current 3 /%) standard variant standard variant
without integrated with integrated
Tine filter Tine filter class A
kW hp A kW hp A Order No. Order No.
380...480 V3 AC
0.55 0.75 1.7 0.37 0.50 1.3 FSA 6SL3210-1PE11-8ULO =M 6SL3210-1PE11-8ALO
0.75 1.0 2.2 0.55 0.75 1.7 FSA 6SL3210-1PE12-3ULO 6SL3210-1PE12-3AL0
1.1 15 3.1 0.75 1.0 2.2 FSA 6SL3210-1PE13-2UL0O 6SL3210-1PE13-2AL0
1.5 2.0 41 1.1 15 3.1 FSA 6SL3210-1PE14-3ULO 6SL3210-1PE14-3AL0
2.2 3.0 5.9 1.5 2.0 4.1 FSA 6SL3210-1PE16-1ULO =7 6SL3210-1PE16-1ALO
3.0 4.0 7.7 2.2 3.0 59 FSA 6SL3210-1PE18-0ULO -

PM240-2 Power Modules push-through variant

Rated power ")

kW hp

Rated output
current

| rated

A

Power

based on the
base-load current Iy 3)

kw

hp

Base-load Frame size
current

A

PM240-2

Power Module
push-through variant
without integrated
line filter

Order No.

PM240-2

Power Module
push-through variant
with integrated

line filter class A

Order No.

380...480 V3 AC

2.2 3.0

5.9

1.5

3.0

4.1 FSA

6SL3211-1PE16-1AL0

3.0 4.0

") Rated power based on the rated output current lateq- The rated output
current k404 is based on the duty cycle for low overload (LO).

The rated output current /404 is based on the duty cycle for low overload

2)

7.7

2.2

7.5

5.9 FSA

(LO). These current values are valid for 400 V and are specified on the
rating plate of the Power Module.

6SL3211-1PE18-0ULO

3) The base-load current I is based on the duty cycle for high overload
(HO).
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| Selection and ordering data

PM240 Power Modules

Rated power i Rated output ~ Power Base-load
current based on the current
o~ base-load current % Iy 3)

kW hp A kW hp A

380...480 V3 AC

Frame size  PM240 Power Module

without integrated
line filter

Order No.

PM240 Power Module
with integrated
line filter class A

Order No.

0.37 0.50 1.3 0.37 0.50 1.3 FSA 6SL3224-0BE13-7UA0 =
0.55 0.75 1.7 0.55 0.75 1.7 FSA 6SL3224-0BE15-5UA0 =
0.75 1.0 2.2 0.75 1.0 22 FSA 6SL3224-0BE17-5UA0 =
1.1 15 3.1 1.1 15 3.1 FSA 6SL3224-0BE21-1UA0 =
1.5 20 4.1 15 2.0 4.1 FSA 6SL3224-0BE21-5UA0 =
2.2 3.0 59 2.2 3.0 5.9 FSB 6SL3224-0BE22-2UA0 6SL3224-0BE22-2AA0
3.0 4.0 7.7 3.0 4.0 7.7 FSB 6SL3224-0BE23-0UA0 6SL3224-0BE23-0AA0
4.0 5.0 10.2 4.0 5.0 10.2 FSB 6SL3224-0BE24-0UA0 6SL3224-0BE24-0AA0
7.5 10 18 5.5 7.5 13.2 FSC 6SL3224-0BE25-5UA0 6SL3224-0BE25-5AA0
11.0 15 25 7.5 10 19 FSC 6SL3224-0BE27-5UA0 6SL3224-0BE27-5AA0
15.0 20 32 11.0 15 26 FSC 6SL3224-0BE31-1UA0 6SL3224-0BE31-1AA0
18.5 25 38 15.0 20 32 FSD 6SL3224-0BE31-5UA0 6SL3224-0BE31-5AA0
22 30 45 18.5 25 38 FSD 6SL3224-0BE31-8UAD 6SL3224-0BE31-8AA0
30 40 60 22 30 45 FSD 6SL3224-0BE32-2UA0 6SL3224-0BE32-2AA0
37 50 75 30 40 60 FSE 6SL3224-0BE33-0UA0 6SL3224-0BE33-0AA0
45 60 90 37 50 75 FSE 6SL3224-0BE33-7UA0 6SL3224-0BE33-7AA0
55 75 110 45 60 90 FSF 6SL3224-0BE34-5UA0 6SL3224-0BE34-5AA0
75 100 145 55 75 110 FSF 6SL3224-0BE35-5UA0 6SL3224-0BE35-5AA0
90 125 178 75 100 145 FSF 6SL3224-0BE37-5UA0 6SL3224-0BE37-5AA0
110 150 205 920 125 178 FSF 6SL3224-0BE38-8UAD =
132 200 250 110 150 205 FSF 6SL3224-0BE41-1UA0 =
160 250 302 132 200 250 FSGX 6SL3224-0XE41-3UAO =
200 300 370 160 250 302 FSGX 6SL3224-0XE41-6UA0 =
250 400 477 200 300 370 FSGX 6SL3224-0XE42-0UA0 =

") Rated power based on the rated output current /4. The rated output
current k414 IS based on the duty cycle for low overload (LO).

2) The rated output current /g is based on the duty cycle for low overload
(LO). These current values are valid for 400 V and are specified on the
rating plate of the Power Module.

9) The base-load current I is based on the duty cycle for high overload

(HO).
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. Selection and ordering data
PM250 Power Modules

Rated power i Rated output ~ Power Base-load Frame size  PM250 Power Module PM250 Power Module
current based on the current without integrated with integrated
lestie base-load current @ /%) Tine filter Tine filter class A
kW hp A kW hp A Order No. Order No.
7.5 10 18 5.5 7.5 13.2 FSC - 6SL3225-0BE25-5AA1
11.0 15 25 7.5 10 19 FSC - 6SL3225-0BE27-5AA1
15.0 20 32 11.0 15 26 FSC - 6SL3225-0BE31-1AA1
18.5 25 38 15.0 20 32 FSD 6SL3225-0BE31-5UA0 6SL3225-0BE31-5AA0
22 30 45 18.5 25 38 FSD 6SL3225-0BE31-8UA0 6SL3225-0BE31-8AA0
30 40 60 22 30 45 FSD 6SL3225-0BE32-2UA0 6SL3225-0BE32-2AA0
37 50 75 30 40 60 FSE 6SL3225-0BE33-0UA0 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
PM260 Power Modules
Rated power i Rated output ~ Power Base-load Frame size  PM260 Power Module PM260 Power Module
current based on the current without integrated with integrated
festieg base-load current 3 /%) Tine filter Tine filter class A
kW hp A kW hp A Order No. Order No.
11.0 15 14 7.5 10 10 FSD 6SL3225-0BH27-5UA1 6SL3225-0BH27-5AA1
15.0 20 19 1 15 14 FSD 6SL3225-0BH31-1UA1 6SL3225-0BH31-1AA1
18.5 25 23 15 20 19 FSD 6SL3225-0BH31-5UA1 6SL3225-0BH31-5AA1
30 40 35 22 30 26 FSF 6SL3225-0BH32-2UA1 6SL3225-0BH32-2AA1
37 50 42 30 40 35 FSF 6SL3225-0BH33-0UA1 6SL3225-0BH33-0AA1
55 75 62 37 50 42 FSF 6SL3225-0BH33-7UA1 6SL3225-0BH33-7AA1

") Rated power based on the rated output current /4. The rated output 8) The base-load current |, is based on the duty cycle for high overload
current k414 IS based on the duty cycle for low overload (LO). (HO).

The rated output current /404 is based on the duty cycle for low overload 4) The rated output current /ey is based on the duty cycle for low overload
(LO). These current values are valid for 400 V and are specified on the (LO). These current values are valid for 690 V and are specified on the
rating plate of the Power Module. rating plate of the Power Module.
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Power Modules

| Integration

All Power Modules have the following connections and inter-
faces:

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

e Motor connection using screw terminals or screw studs Power Module e
e 2 PE/protective conductor connections PM230 (g

3~

Interfaces specific to the PM230 Power Module are as follows:
e Shield connection plate for FSA to FSC =

e PM230 Power Modules communicate with the Control Unit via
the PM-IF interface. The following Control Units are supported: "
- CU230P-2 HVAC, CU230P-2 DP, CU230P-2 PN, Control /‘PM,—Fmtem'\ "
CU230P-2 CAN unit N——1——/| -
- For PM230 in degree of protection IP20 only: CU240B-2, :>
CU240B-2 DP, CU240E-2, CU240E-2 DP, CU240E-2 PN,
CU240E-2 F, CU240E-2 DP-F, CU240E-2 PN-F

Interfaces specific to the PM240-2 Power Module are as follows:

¢ Terminals R1 and R2 to connect an external braking resistor,
applicable to frame size FSA

e Control for the Brake Relay for controlling a motor brake
e Shield connection plate

o PM240-2 Power Modules communicate with the Control Unit
via the PM-IF interface. The following Control Units are sup-
ported:

- CU230P-2 HVAC, CU230P-2 DP, CU230P-2 PN,
CU230P-2 CAN

- CU240B-2, CU240B-2 DP

- CU240E-2, CU240E-2 DP, CU240E-2 PN, CU240E-2 F,
CU240E-2 DP-F, CU240E-2 PN-F

Specific PM240 Power Module interfaces are as follows:

e Terminals DCP/R1 and R2 to connect an external braking
resistor, applicable for frame sizes FSA to FSF. For frame size
FSGX, an external plug-in braking unit (Braking Module) is
required to connect a braking resistor

e Control for the Brake Relay for controlling a motor brake
Specific PM250 and PM260 Power Module interface is:
e Control for the Brake Relay for controlling a motor brake

Connection diagram for PM230 Power Module
with or without integrated line filter class A or B

G_D011_EN_00317b
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Power Module Line fiter | Power Module :Line fiter |
PM240-2 I PM240 I
3~ 3~
= b =J IpcPr1
N "1 Brakin —N Braking
— 1 = 1R2 L resisto? — 1 = 18_2__, resistor’)
Control " "By IF interface [ DCN Control” B\ IF interface I DCN
Unit [\ M-IF interface 4 = Unit [\——erace = )
Z‘ ﬁ
m\ :\
= 2
o E

1) For frame size FSGX
a Braking Module is
required for connecting
a braking resistor. Motor brake

Connection diagram for PM240-2 Power Module Connection diagram for PM240 Power Module
with or without integrated line filter class A with or without integrated line filter class A

Power Module iLine fiter’ Power Module iLine fiter
PM250 o PM260 o
3~ 3~
N LN
/l—_l\ l/ ; /]—_,\ V m
Control IE Control PVHIF interf "
Unit [ PM-IF interface - Unit [ interface -
A —) |
& &
< !
é\ é\
o o

Connection diagram for PM250 Power Module Connection diagram for PM260 Power Module
with or without integrated line filter class A with or without integrated line filter class A
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Power and DC link components that are optionally available depending on the Power Module used

The following line-side power 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 FSGX
Available frame sizes v v v v v v —

Line-side power components

Line filter class A | | | | | | -

Line filter class B | | | | | | -

Line reactor ") ) =T = =T ) ) =
Load-side power components

Output reactor - - - S S S -
Sine-wave filter - - - S S S -
Available frame sizes v v v v v v -

Line-side power components

Line filter class A | | | | | | -

Line reactor =T =T = =0 =0 = =
Load-side power components

Output reactor - - - S S S -
Sine-wave filter - - - S S S -

PM240-2 Power Module with integrated braking chopper

Available frame sizes v - = = _ — _

Line-side power components

Line filter class A | - = - — — _

Line reactor S - = = — — _
DC link components

Braking resistor S - - - = - _

Braking Module - - - = - - _
Load-side power components
Output reactor - = = = _ _ _

Sine-wave filter - = = - - _ _

PM240 Power Module with integrated braking chopper Without inte-
grated braking

chopper

Available frame sizes 4
Line-side power components

Line filter class A u F F F F F/s 2 s?

Line filter class B U U U = = = =

Line reactor U U U U U S S

DC link components

Braking resistor U U S S S S S
Braking Module - - - - - - | (option)
Load-side power components

Output reactor U U U S} S} 8 8
Sine-wave filter U U U S S S S

U = Base component
S = Lateral mounting

| = Integrated

F = Power Modules available with and without integrated filter class A

— = Not possible

) A line reactor is not required and must not be used in conjunction with a 2) PM240 Power Modules in frame size FSF from 110 kW and higher and
PM230, PM250 or PM260 Power Module. frame size FSGX are available only without an integrated filter class A.

An optional line filter class A for lateral mounting is available instead.
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Frame size

FSA FSB FSC FSD FSE FSF FSGX
Available frame sizes - - v v v v -
Line-side power components
Line filter class A - - | F F F -
Line filter class B - - U - - - -
Line reactor " = = 0 1) ) 0 =
DC link components
Braking resistor 2) - - ) -2 -2 ) -
Load-side power components
Output reactor - - 0] S S S =
Sine-wave filter - - U S S S =

Available frame sizes - - = v -

Line-side power components

Line filter class A - - = F = F _

Line filter class B - - = = — _ _

Line reactor ) - - _

DC link components

Braking resistor 2) = = = _2 _ _? _

Load-side power components

Output reactor - = = = - — _

Sine-wave filter - - = | — _

U = Base component

S = Lateral mounting

| = Integrated

F = Power Modules available with and without integrated filter class A
— = Not possible

) A line reactor is not required and must not be used in conjunction with a 2) PM250 and PM260 Power Modules are capable of line-commutated
PM230, PM250 or PM260 Power Module. energy feedback. A braking resistor cannot be connected and is not

necessary.
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General design information

e A maximum of two base components plus inverter are

Inverter chassis unit Base components possible.
Mounting e |f at all possible, the line filter should be mounted directly
SINAMICS G120 e.g. e.g. surface or below the inverter (position 1).
Filter Reactor cabinet wall

e With lateral mounting, the line-side components have to be
mounted on the left side of the inverter, and the load-side
components on the right side.

e Braking resistors have to be mounted directly on the control
cabinet wall due to heating issues.

e This mounting type is always used for the PM240 and PM250
built-in units.

G_DO011_EN_00187

Position Position
1 2

Inverter comprising a Power Module (PM) and a Control Unit (CU) and
two base components at position 1 and position 2 (side view)

Recommended installation combinations of the inverter and optional power and DC link components

Power Module Base Lateral mounting
Frame size Position 1 Position 2 Left of the inverter Right of the inverter
(for line-side power (for Toad-side power
components) components and DC link
components)

FSA and FSB Line filter Line reactor - Output reactor or
sine-wave filter and/or
braking resistor

Line filter or Output reactor or - Braking resistor
line reactor sine-wave filter

Line filter or Braking resistor - -

line reactor

Line filter or - - -

line reactor or
braking resistor
or sine-wave filter

FSC Line filter Line reactor - Output reactor or
sine-wave filter and/or
braking resistor

Line filter or Output reactor or = Braking resistor
line reactor sine-wave filter
Line filter or - - Braking resistor

line reactor or
sine-wave filter

FSD and FSE Line reactor - Line filter Output reactor or
sine-wave filter and/or
braking resistor

FSF - - Line filter and/or Output reactor or
line reactor sine-wave filter and/or
braking resistor
FSGX - - Line filter and/or Output reactor or
line reactor sine-wave filter and/or

braking resistor
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Maximum permissible cable lengths from the motor to the inverter when using output reactors or sine-wave filters depending
on the voltage range and the Power Module being used

The following load-side power components in the appropriate frame sizes are optionally available for the Power Modules and result
in the following maximum cable lengths:

Maximum permissible motor cable lengths (shielded/unshielded) in m (ft)

Frame size FSA FSB FSC FSD FSE FSF FSGX

PM230 Power Module degrees of protection IP20 and IP55/UL Type 12

Available frame sizes v v v v v v -

Without output reactor/sine-wave filter 25/100 25/100 25/100 25/100 25/100 25/100 -
(82/328) (82/328) (82/328) (82/328) (82/328) (82/328)

With optional output reactor

® At 380-10 % ... 400 V 3 AC - - - 200/300 200/300 200/300 -

(656/984) (656/984) (656/984)
® At 401 ... 480V 3 AC +10 % - - - 200/300 200/300 200/300 -

(656/984)  (656/984)  (656/984)

With optional sine-wave filter

® At 380-10 % ... 400 V 3 AC = = = 200/300 200/300 200/300 =
(656/984) (656/984) (656/984)
* At401...480 V3 AC +10 % = = = 200/300 200/300 200/300 =

(656/984)  (656/984)  (656/984)

PM240-2 Power Module with integrated braking chopper

Available frame sizes v = = - - — _
Without output reactor/sine-wave filter 50/100 - - - - — _
(164/328)

With optional output reactor
® At380-10 % ... 400 V 3 AC

* At401...480 V3 AC +10 %

With optional sine-wave filter
® At 380-10 % ... 400 V 3 AC

* At401...480 V3 AC +10 %

PM240 Power Module with integrated braking chopper

Available frame sizes v v v v v v

Without output reactor/sine-wave filter 50/100 50/100 50/100 50/100 50/100 50/100 200/300
(164/328) (164/328) (164/328) (164/328) (164/328) (164/328) (656/984)

With optional output reactor

® At 380-10 % ... 400 V 3 AC 150/225 150/225 150/225 200/300 200/300 200/300 300/450
(492/738) (492/738) (492/738) (656/984) (656/984) (656/984) (984/1476)
* At 401...480 V3 AC +10 % 100/150 100/150 100/150 200/300 200/300 200/300 300/450

(328/492) (328/492) (328/492) (656/984) (656/984) (656/984) (984/1476)

With optional sine-wave filter

* At 380-10 % ... 400 V3 AC 200/300 200/300 200/300 200/300 200/300 200/300 300/450
(656/984) (656/984) (656/984) (656/984) (656/984) (656/984) (984/1476)
* At 401...480 V3 AC +10 % 200/300 200/300 200/300 200/300 200/300 200/300 300/450

(656/984) (656/984) (656/984) (656/984) (656/984) (656/984) (984/1476)
PM250 Power Module with line-commutated energy recovery
Available frame sizes - - v v v v -

Without output reactor/sine-wave filter — - 50/100 50/100 50/100 50/100 -
(164/328) (164/328) (164/328) (164/328)

With optional output reactor

® At 380-10 % ... 400 V 3 AC = = 150/225 200/300 200/300 200/300 =
(492/738) (656/984) (656/984) (656/984)
* At401...480 V3 AC +10 % = = 100/150 200/300 200/300 200/300 =

(328/492)  (656/984)  (656/984)  (656/984)

With optional sine-wave filter

e At380-10 % ... 400 V 3 AC - - 200/300 200/300 200/300 200/300 -
(656/984)  (656/984)  (656/984)  (656/984)
o At 401 ... 480 V 3 AC +10 % - - 200/300 200/300 200/300 200/300 -

(656/984)  (656/984)  (656/984)  (656/984)

Available frame sizes - - - v - v -

With integrated sine-wave filter

* At500 ... 690 V3 AC 10 % - = = 200/300 = 200/300 =
(656/984) (656/984)
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Derating data
The following inverter output currents can still be achieved with long motor cables without output reactor and sine-wave filter.

Derating for PM240 Power Modules, frame sizes FSA to FSF for shielded motor cables. From frame size FSD and higher, only the
particular main Power Module types were tested. The values also apply to the other Power Modules of the particular frame size.

Rated power i Frame size  Rated output Base-load Motor con-  Current derating
current current nection of the output current as a % of the base-load current for
lrated® Iy cross-section the cable lengths (MOTION-CONNECT)
kW hp A A mm? 50 m 100 m 150 m 200 m
(82 ft) (328 ft) (492 ft) (656 ft)
0.37 0.50 FSA 1.3 1.3 25 100 % = = =
0.55 0.75 FSA 1.7 1.7 25 100 % - - -
0.75 1.0 FSA 2.2 2.2 25 100 % - - -
1.1 1.5 FSA 3.1 3.1 25 100 % - - -
1.5 2 FSA 41 41 25 100 % = = =
2.2 3 FSB 5.9 5.9 6 100 % 60 % = =
3.0 4 FSB 7.7 7.7 6 100 % 60 % - -
4.0 5 FSB 10.2 10.2 6 100 % 70 % = =
75 10 FSC 18 13.2 10 100 % 70 % 45 % -
11 15 FSC 25 19 10 100 % 90 % 80 % =
22 30 FSC 32 26 10 100 % 90 % 80 % -
30 40 FSD 60 45 35 100 % 95 % 90 % 85 %
45 60 FSE 90 75 35 100 % 100 % 95 % 90 %
90 125 FSF 178 145 95 100 % 100 % 100 % 95 %
— Not possible
" Rated power based on the rated output current / 404. The rated output 2) The rated output current /44 IS based on the duty cycle for low overload
current ka4 is based on the duty cycle for low overload (LO). (LO). These current values are valid for 400 V and are specified on the

rating plate of the Power Module.
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General technical specifications

Power Modules

System operating
voltage

PM230

380 ... 480V 3 AC
+10 %

PM240-2

380 ...480V 3 AC
+10 %

PM240

380 ... 480V 3 AC
+10 %

PM250

380 ... 480V 3 AC
+10 %

PM260

500 ... 690 V3 AC
+10 %

For operation with
500V -10 % linearly
reduced — see derating
characteristics

Line supply ug < 1% or For ug < 1 %, Foruc <1% ug < 1% or ug < 1%
requirements Rsc > 100 a line reactor is a line reactor is R > 100

Line short circuit recommended recommended

voltage ug

Input frequency 47 ... 63 Hz 47 ... 63 Hz 47 ... 63 Hz 47 ... 63 Hz 47 ... 63 Hz
Output frequency

* Control type V/f 0...650 Hz 0...650 Hz 0...650 Hz 0...650 Hz 0...200 Hz

* Control type Vector o 200 Hz 0 ... 200 Hz 0 ... 200 Hz 0 ... 200 Hz 0... 200 Hz
Pulse frequency 4 kHz 4 kHz Up to 75 kW HO: 4 kHz 4 kHz (standard) 16 kHz (standard)

Higher pulse frequen-
cies up to 16 kHz,
see derating data

Higher pulse frequen-
cies up to 16 kHz,
see derating data

From 90 kW HO: 2 kHz

Higher pulse frequen-
cies up to 16 kHz,
see derating data

Higher pulse frequen-
cies up to 16 kHz,
see derating data

Power factor A 0.9 0.7 0.7 ...0.85 0.9 0.95

Offset factor cos ¢ 0.95 0.95 0.95 0.95 capacitive 0.95 capacitive
Inverter efficiency 86...98 % 92..95% 95..98 % 95..97 % 95...97 %
Output voltage, max. 95 % 95 % 95 % 87 % 87 %

In % of input voltage

Overload capability

e | ow overload FSA to FSC: 1.5 x base-load Up to 75 kW (LO): 1.5 x base-load 1.4 x base-load

(LO)
Note:

When the overload
capability is used, the
base-load current /_is
not reduced.

¢ High overload

(HO)
Note:
When the overload
capability is used, the
base-load current Iy is
not reduced.

1.5 x base-load
current /_(i. e. 150 %
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

FSD to FSF:

1.1 x base-load cur-
rent f (i. e. 110 %
overload) for 60 s
within a cycle time
of 300 s

FSA to FSC:

2 x base-load
current [ (i. e. 200 %
overload) for 3 s plus
1.5 x base-load
current / (i. e. 150 %
overload) for 57 s
within a cycle time

of 300 s

FSD to FSF:

1.5 x base-load
current Iy (i.e. 150 %
overload) for 60 s
within a cycle time
of 300 s

current /_(i. e. 150 %
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 / (i. e. 200 %
overload) for 3 s plus
1.5 x base-load
current /I (i. e. 150 %
overload) for 57 s
within a cycle time

of 300 s

1.5 x base-load
current /_(i. e. 150 %
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

From 90 kW (LO):

1.5 x base-load cur-
rent /| (i. e. 150 %
overload) for 1 s plus
1.1 x base-load
current [ (.e. 110 %
overload) for 59 s
within a cycle time

of 300 s

Up to 75 kW (HO):
2 x base-load

current / (i. e. 200 %
overload) for 3 s plus
1.5 x base-load
current  (i. e. 150 %
overload) for 57 s
within a cycle time

of 300 s

From 90 kW (HO):
1.6 x base-load
current /y (i. e. 160 %
overload) for 3 s plus
1.36 x base-load
current y (i. e. 136 %
overload) for 57 s
within a cycle time

of 300 s

current /_(i. e. 150 %
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 / (i. . 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

current /_(i. e. 140 %
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 y (i. e. 150 %
overload) for 57 s
within a cycle time

of 300 s
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Electromagnetic
compatibility

PM230

Integrated line filter
class A or B according
to EN 61800-3 C2

and EN 61800-3 C1
Table 14 and without
integrated line filter
according to

EN 61800-3 C3

(with IP20 variants
only)

PM240-2

Variants with integrated
line filter class A are
available.

Line filters class B will
be available soon.

PM240

Optional line filter
class A or B acc. to
EN 55011 is available

PM250

Optional line filter
class A or B acc. to
EN 55011 is available

PM260

Optional line filter
class A acc. to
EN 55011 is available

Possible braking
methods

IP55/UL Type 12:
DC braking

IP20 standard and
IP20 push-through:
DC braking

Compound braking

DC braking
Compound braking
Dynamic braking with
integrated braking
chopper

DC braking
Compound braking
Dynamic braking with
integrated braking
chopper (optional for
frame size FSGX)

Regenerative
feedback in
generator mode

Regenerative
feedback in
generator mode

Degree of protection  IP55/UL Type 12 IP20 (standard or IP20 IP20 IP20
(with BOP-2 or push-through)
blanking cover)
IP54/UL Type 12
(with 1OP)
IP20 (standard or
push-through)
Operating temperature
y LSCV)V overload 0..40°C 0..40°C Frame sizes FSA 0..40°C 0..40°C
(LO) (32 ... 104 °F) (32 ... 104 °F) to FSF: (32 ... 104 °F) (32...104 °F)
without derating without derating 0...40°C without derating without derating
(32 ... 104 °F)
without derating
>40 ... 60 °C >40 ... 60 °C >40 ... 60 °C >40 ... 60 °C >40 ... 60 °C
(>104 ... 140 °F) (>104 ... 140 °F) (>104 ... 140 °F) (>104 ... 140 °F) (>104 ... 140 °F)
see derating see derating see derating see derating see derating
characteristics characteristics characteristics characteristics characteristics
Frame size FSGX:
0...40°C
(32 ... 104 °F)
without derating
>40...55°C
(>104 ... 131 °F)
see derating
characteristics
y HH'%h overload 0..50°C 0..50°C Frame sizes FSA 0..50°C 0..50°C
(HO) (32... 122 °F) (32 ... 122 °F) to FSF: (32 ... 122 °F) (32... 122 °F)

without derating

>50 ... 60 °C
(>122 ... 140 °F)
see derating
characteristics

without derating

>50 ... 60 °C
(>122 ... 140 °F)
see derating
characteristics

0...50°C
(32 ... 122 °F)
without derating

>50 ... 60 °C
(>122 ... 140 °F)
see derating
characteristics

Frame size FSGX:
0...40°C

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

without derating

>50 ... 60 °C
(>122 ... 140 °F)
see derating
characteristics

without derating

>50 ... 60 °C
(>122 ... 140 °F)
see derating
characteristics
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Storage temperature

PM230

40 ... +70°C
(-40 ... +158 °F)

PM240-2

-40 ... +70°C
(-40 ... +158 °F)

PM240

40 ... +70°C
(-40 ... +158 °F)

PM250

40 ... +70°C
(-40 ... +158 °F)

PM260

-40 ... +70°C
(-40 ... +158 °F)

Relative humidity

<95 % RH, condensa-
tion not permissible

<95 % RH, condensa-
tion not permissible

<95 % RH, condensa-
tion not permissible

<95 % RH, condensa-

tion not permissible

<95 % RH, condensa-
tion not permissible

Cooling

Power units with
increased air cooling
using integrated fans

Internal ventilation,
power units with
increased air cooling
by built-in fans

Internal ventilation,
power units with
increased air cooling
by built-in fans

Internal ventilation,
power units with
increased air cooling
by built-in fans

Internal ventilation,
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

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

Up to 1000 m (3281 ft)
above sea level without
derating,

> 1000 m (3281 ft)
see derating
characteristics

Protection functions

* Undervoltage

¢ Overvoltage

* Overcontrol/overload

e Ground fault

® Short-circuit

e Stall protection

* Motor blocking protection
* Motor overtemperature

e Inverter overtemperature
® Parameter locking

Standard short-circuit Degree of protection 65 kA 65 kA 42 kA 42 kKA
breaking current IP55 frame sizes FSA
SCCR o to FSC: 40 kA
I(:?Sh.o”'q)rcu't Current  pegree of protection
ating) IP55 frame sizes FSD
to FSF and degree of
protection IP20: 65 kA
Compliance with UL 2, CE, c-tick 3 UL, cUL, CE, c-tick, UL, cUL, CE, c-tick, UL 2, cUL?, CE, CE

standards

SEMI F47

SEMI F47

c-tick

CE marking

According to
Low-Voltage Directive
2006/95/EC

According to
Low-Voltage Directive
2006/95/EC

N Applies to industrial control cabinet installations to NEC article 409/

UL 508A.
2)

UL approval for frame sizes FSD to FSF will be available soon.

According to
Low-Voltage Directive
2006/95/EC

According to
Low-Voltage Directive
2006/95/EC

According to
Low-Voltage Directive
2006/95/EC

3) The c-tick approval for PM230 Power Modules without integrated line filter

is in preparation.
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PM230 Power Modules degree of protection IP55/UL Type 12
PM230 Power Modules degree of protection IP55/UL Type 12

Line voltage 380 ... 480 V 3 AC

With integrated line filter class A 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223-
ODE13-7AA0 ODE15-5AA0 ODE17-5AA0 ODE21-1AAQ ODE21-5AA0
With integrated line filter class B 6SL.3223- 6SL.3223- 6SL3223- 6SL.3223- 6SL.3223-
ODE13-7BA0O ODE15-5BA0 ODE17-5BA0 ODE21-1BAO ODE21-5BA0
Output current
at 50 Hz 400 V 3 AC
* Rated current /yeq " A 1.3 1.7 22 3.1 4.1
® Base-load current IL” A 1.3 1.7 2.2 3.1 41
* Base-load current 442 A 0.9 1.3 1.7 22 3.1
* fnax A 2.0 26 3.4 47 6.2
Rated power
e Based on /| kW (hp) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5) 1.5 (2.0)
® Based on Iy kW (hp) 0.25 (0.33) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5)
Rated pulse frequency kHz 4 4 4 4 4
Efficiency 7 0.86 0.90 0.92 0.94 0.95
Power loss kW 0.06 0.06 0.06 0.07 0.08
at rated current
Cooling air requirement Enﬂz;s) 0.007 (0.25) 0.007 (0.25) 0.007 (0.25) 0.007 (0.25) 0.007 (0.25)
s
Sound pressure level L, (1 m) dB 61.9 61.9 61.9 61.9 61.9
24 V DC power supply A 1 1 1 1 1
for the Control Unit
Input current 3
® Rated current A 1.3 1.8 2.3 3.2 4.2
® Based on Iy A 0.9 1.3 1.8 23 3.2
Line supply connection Screw terminals, ~ Screw terminals,  Screw terminals,  Screw terminals, ~ Screw terminals,
U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in plug-in plug-in
® Conductor cross-section mm? 1..25 1...25 1..25 1..25 1..25
Motor connection Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,
U2, v2, w2 plug-in plug-in plug-in plug-in plug-in
* Conductor cross-section mm? 1...25 1..25 1...25 1..25 1...25
Motor cable length, max. 4)
® Shielded m(ft)  25(82) 25(82) 25 (82) 25(82) 25 (82)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection °) IP55/UL Type 12 IP55/ULType 12 IP55/ULType 12 IP55/ULType 12 IP55/UL Type 12
Dimensions
¢ Width mm (in) 154 (6.06) 154 (6.06) 154 (6.06) 154 (6.06) 154 (6.06)
® Height mm (in) 460 (18.11) 460 (18.11) 460 (18.11) 460 (18.11) 460 (18.11)
e Depth
- Without operator panel mm (in) 249 (9.80) 249 (9.80) 249 (9.80) 249 (9.80) 249 (9.80)
- With operator panel, max. mm (in) 264 (10.39) 264 (10.39) 264 (10.39) 264 (10.39) 264 (10.39)
Frame size FSA FSA FSA FSA FSA
Weight, approx. kg (Ib) 4.3(9.48) 4.3 (9.48) 4.3 (9.48) 4.3 (9.48) 4.3 (9.48)

With integrated line filter

") The rated output current lateq @nd the base-load current /_are based on
the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3) 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.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules

with integrated line filter to maintain the limit values of EN 61800-3
Category C2 (filter A) or C1 table 14 (filter B). With unshielded cables,
Categories C2 and C1 are not maintained.

5 It is essential to plug on an operator panel or the blanking cover in order

to achieve degree of protection IP54/IP55/UL Type 12.
For further information, see Operator panels and Blanking cover for
PM230 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

. Technical specifications
Line voltage 380 ... 480 V 3 AC

PM230 Power Modules degree of protection IP55/UL Type 12

With integrated line filter class A 6SL3223- 6SL.3223- 6SL3223- 6SL.3223- 6SL.3223-
ODE22-2AA0 ODE23-0AA0 ODE24-0AA0 ODE25-5AA0 ODE27-5AA0
With integrated line filter class B 6SL3223- 6SL.3223- 6SL3223- 6SL.3223- 6SL.3223-
ODE22-2BA0 ODE23-0BAO ODE24-0BA0 ODE25-5BA0 ODE27-5BA0
Output current
at 50 Hz 400 V 3 AC
* Rated current fgeq" A 5.9 7.7 10.2 13.2 18
* Base-load current 4 A 59 7.7 10.2 13.2 18
* Base-load current /2 A 4.1 59 7.7 10.2 13.2
® max A 8.9 11.8 15.4 20.4 27
Rated power
* Based on /. KW (hp) 2.2 (3.0) 3(4.0) 4 (5.0) 5.5(7.5) 7.5 (10)
® Based on Iy kW (hp) 1.5 (2.0) 2.2(3.0) 3(4.0 4 (5.0) 5.5(7.5)
Rated pulse frequency kHz 4 4 4 4 4
Efficiency 7 0.96 0.96 0.97 0.97 0.97
Power loss kW 0.1 0.12 0.14 0.18 0.24
at rated current
Cooling air requirement Enﬂgés) 0.007 (0.25) 0.007 (0.25) 0.009 (0.32) 0.009 (0.32) 0.009 (0.32)
s
Sound pressure level L, (1 m) dB 61.9 61.9 62.8 62.8 62.8
24 V DC power supply A 1 1 1 1 1
for the Control Unit
Input current 3
® Rated current A 6.1 8.0 11 14 19
® Based on Iy A 4.2 6.1 8.0 11 14
Line supply connection Screw terminals, Screw terminals, Screw terminals, Screw terminals, Screw terminals,
U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in plug-in plug-in
e Conductor cross-section mm2 1..25 1..25 25...6 4...6 4.6
Motor connection Screw terminals, Screw terminals, Screw terminals, Screw terminals, Screw terminals,
U2, v2, w2 plug-in plug-in plug-in plug-in plug-in
e Conductor cross-section mm? 1..25 1..25 25...6 4...6 4..6
Motor cable length, max. 4
¢ Shielded m(ft)  25(82) 25 (82) 25 (82) 25 (82) 25 (82)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection %) IP55/ULType 12 IP55/ULType 12 IP55/ULType 12 IP55/ULType 12 IP55/UL Type 12
Dimensions
e Width mm (in) 154 (6.06) 154 (6.06) 180 (7.09) 180 (7.09) 180 (7.09)
® Height mm (in) 460 (18.11) 460 (18.11) 540 (21.26) 540 (21.26) 540 (21.26)
® Depth
- Without operator panel mm (in) 249 (9.80) 249 (9.80) 249 (9.80) 249 (9.80) 249 (9.80)
- With operator panel, max. mm (in) 264 (10.39) 264 (10.39) 264 (10.39) 264 (10.39) 264 (10.39)
Frame size FSA FSA FSB FSB FSB
Weight, approx. kg (Ib) 4.3(9.48) 4.3 (9.48) 6.3 (13.9) 6.3 (13.9) 6.3 (13.9)

With integrated line filter

") The rated output current lateq @nd the base-load current /_are based on
the duty cycle for low overload (LO).

2) The base-load current I is based on the duty cycle for high overload

(HO).

3) 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.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules

with integrated line filter to maintain the limit values of EN 61800-3
Category C2 (filter A) or C1 table 14 (filter B). With unshielded cables,
Categories C2 and C1 are not maintained.

5 It is essential to plug on an operator panel or the blanking cover in

order to achieve degree of protection IP54/IP55/UL Type 12.
For further information, see Operator panels and Blanking cover for
PM230 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

. Technical specifications

Line voltage 380 ... 480 V 3 AC PM230 Power Modules degree of protection IP55/UL Type 12

With integrated line filter class A 6SL.3223- 6SL.3223- 6SL.3223- - 6SL.3223- 6SL.3223-
ODE31-1AA0  ODE31-5AA0  ODE31-8AAO0 ODE32-2AA0  ODE33-0AA0

With integrated line filter class B 6SL.3223- 6SL.3223- - 6SL.3223- 6SL.3223- 6SL.3223-
ODE31-1BAO  ODE31-5BA0 ODE31-8BA0  ODE32-2BA0  ODES33-0BAO

Output current
at 50 Hz 400 V 3 AC

® Rated current lrated” A 26 32 38 38 45 60
* Base-load current { A 26 32 38 38 45 60
« Base-load current /2 A 18 26 32 32 38 45
® max A 39 52 64 64 76 90
Rated power
® Based on /| kW (hp) 11 (15) 15 (20) 18.5 (25) 18.5 (25) 22 (30) 30 (40)
® Based on Iy kW (hp) 7.5(10) 11 (15) 15 (20) 15 (20) 18.5 (25) 22 (30)
Rated pulse frequency kHz 4 4 4 4 4 4
Efficiency n 0.97 0.97 0.98 0.97 0.97 0.97
Power loss kW 0.32 0.39 0.46 0.52 0.52 0.68
at rated current
Cooling air requirement Enﬂgés) 0.020 (0.71) 0.020 (0.71) 0.020 (0.71) 0.039 (1.38) 0.039 (1.38) 0.039 (1.38)
s
Sound pressure level L (1 m) dB 66.1 66.1 66.1 56 56 56
24 V DC power supply A 1 1 1 1 1 1
for the Control Unit
Input current 3
® Rated current A 27 38 39 39 42 56
® Based on Iy A 19 27 33 33 36 42
Line supply connection Screw termi- Screw termi- Screw termi- M6 screw studs M6 screw studs M6 screw studs
U1/L1, V1/L2, W1/L3 nals, plug-in nals, plug-in nals, plug-in
e Conductor cross-section mm2 6...16 10 ... 16 10... 16 16 ... 35 16 ... 35 16 ... 35
Motor connection Screw termi- Screw termi- Screw termi- M6 screw studs M6 screw studs M6 screw studs
U2, va2, W2 nals, plug-in nals, plug-in nals, plug-in
e Conductor cross-section mm? 6...16 10 ... 16 10... 16 16 ... 35 16 ... 35 16 ... 35
Motor cable length, max. 4
* Shielded m(ft)  25(82) 25(82) 25(82) 25 (82) 25 (82) 25 (82)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection %) IP55/ IP55/ IP55/ IP55/ |P55/ IP55/
UL Type 12 UL Type 12 UL Type 12 UL Type 12 UL Type 12 UL Type 12
Dimensions
* Width mm (in) 230 (9.06) 230 (9.06) 230 (9.06) 320 (12.60) 320 (12.60) 320 (12.60)
® Height mm (in) 620 (24.41) 620 (24.41) 620 (24.41) 640 (25.20) 640 (25.20) 640 (25.20)
e Depth
- Without operator panel mm (in) 249 (9.80) 249 (9.80) 249 (9.80) 329 (12.95) 329 (12.95) 329 (12.95)
- With operator panel, max. mm (in) 264 (10.39) 264 (10.39) 264 (10.39) 344 (13.54) 344 (13.54) 344 (13.54)
Frame size FSC FSC FSC FSD FSD FSD
Weight, approx. kg (Ib) 9.5(20.9) 9.5 (20.9) 9.5 (20.9) 31(68.4) 31 (68.4) 31(68.4)

With integrated line filter

") The rated output current /g @nd the base-load current /| are based 4 Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules
on the duty cycle for low overload (LO). with integrated line filter to maintain the limit values of EN 61800-3

2) The base-load current |, is based on the duty cycle for high overload 83%69(”.3’ C%(Zfllteaﬂ&or C1 tatble Vt (f|ltecr’ B). With unshielded cables,
(HO). ; ategories C2 an are not maintained.

) It is essential to plug on an operator panel or the blanking cover in order to

achieve degree of protection IP54/IP55/UL Type 12.
For further information, see Operator panels and Blanking cover for
PM230 Power Modules in section Supplementary system components.

3) 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
Line voltage 380 ... 480 V 3 AC

PM230 Power Modules degree of protection IP55/UL Type 12

With integrated line filter class A 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223-
ODE33-7AA0 ODE34-5AA0 ODE35-5AA0 ODE37-5AA0 ODEB38-8AA0

With integrated line filter class B 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223-
ODE33-7BA0 ODE34-5BA0 ODE35-5BA0 ODE37-5BA0 ODEB38-8BA0

Output current

at 50 Hz 400 V 3 AC

* Rated current fgeq" A 75 90 110 145 178

* Base-load current /) A 75 20 110 145 178

* Base-load current /2 A 60 75 90 110 145

® max 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 n 0.97 0.97 0.97 0.97 0.97

Power loss kW 0.99 1.2 1.4 1.9 2.3

at rated current

Cooling air requirement Enﬂgés) 0.039 (1.38) 0.039 (1.38) 0.117 (4.13) 0.117 (4.13) 0.117 (4.13)

s

Sound pressure level L, (1 m) dB 56 56 61 61 61

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Input current 3

® Rated 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, V1/L2, W1/L3

e Conductor cross-section mm2 25...50 25...50 35...120 35...120 35...120

Motor connection M6 screw studs M6 screw studs M8 screw studs M8 screw studs M8 screw studs

U2, v2, w2

e Conductor cross-section mm? 25...50 25...50 35...120 35...120 35...120

Motor cable length, max. 4

* Shielded m(ft)  25(82) 25(82) 25 (82) 25 (82) 25 (82)

¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)

Degree of protection %) IP55/ULType 12 IP55/ULType 12 IP55/ULType 12 IP55/ULType 12 IP55/UL Type 12

Dimensions

e Width mm (in) 320 (12.60) 320 (12.60) 410 (16.14) 410 (16.14) 410 (16.14)

® Height mm (in) 751 (29.57) 751 (29.57) 915 (36.02) 915 (36.02) 915 (36.02)

® Depth

- Without operator panel mm (in) 329 (12.95) 329 (12.95) 416 (16.38) 416 (16.38) 416 (16.38)
- With operator panel, max. mm (in) 344 (13.54) 344 (13.54) 431 (16.97) 431 (16.97) 431 (16.97)

Frame size FSE FSE FSF FSF FSF

Weight, approx. kg (Ib) 37 (81.6) 37 (81.6) 70 (154) 70 (154) 70 (154)

With integrated line filter (with filter class A) (with filter class A)
38(83.8) 38(83.8)

") The rated output current lateg @nd the base-load current /_is based on the

duty cycle for low overload (LO).

2) The base-load current I is based on the duty cycle for high overload

(HO).

3) 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.

(with filter class B)

(with filter class B)

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules

with integrated line filter to maintain the limit values of EN 61800-3
Category C2 (filter A) or C1 table 14 (filter B). With unshielded cables,
Categories C2 and C1 are not maintained.

5 Itis essential to plug on an operator panel or the blanking cover in order to

achieve degree of protection IP54/IP55/UL Type 12.
For further information, see Operator panels and Blanking cover for
PM230 Power Modules in section Supplementary system components.
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SINAMICS G120 standard inverters

0.37 kW to 250 kW (0.5 hp

Power Modules

to 400 hp

. Technical specifications

PM230 Power Modules degree of protection IP20 standard variant

Line voltage 380 ... 480 V 3 AC

PM230 Power Modules degree of protection IP20 standard variant

Without integrated line filter 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1NE11-3ULO 1NE11-7ULO 1NE12-2ULO 1NE13-1ULO 1NE14-1ULO

With integrated line filter class A 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1NE11-3ALO 1NE11-7ALO 1NE12-2AL0 1NE13-1ALO 1NE14-1ALO

Output current

at 50 Hz 400 V 3 AC

* Rated current /yeq " A 1.3 1.7 22 3.1 4.1

® Base-load current IL” A 1.3 1.7 2.2 3.1 41

* Base-load current 442 A 0.9 1.3 1.7 22 3.1

® max A 2.0 2.6 34 4.7 6.2

Rated power

e Based on /| kW (hp) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5) 1.5 (2.0)

® Based on Iy kW (hp) 0.25 (0.33) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency 7 0.89 0.93 0.93 0.94 0.95

Power loss kW 0.04 0.04 0.05 0.06 0.07

at rated current

Cooling air requirement Enﬂzés) 0.002 (0.07) 0.002 (0.07) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18)

s

Sound pressure level L, (1 m) dB <45 <45 <45 <45 <45

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Input current 3

® Rated current A 1.3 1.8 2.3 3.2 4.2

® Based on Iy A 0.9 1.3 1.8 23 3.2

Line supply connection Screw terminals, ~ Screw terminals,  Screw terminals,  Screw terminals, ~ Screw terminals,

U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in plug-in plug-in

® Conductor cross-section mm? 1..25 1...25 1..25 1..25 1..25

Motor connection Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,  Screw terminals,

U2, v2, w2 plug-in plug-in plug-in plug-in plug-in

* Conductor cross-section mm? 1...25 1..25 1...25 1..25 1...25

Motor cable length, max. 4)

® Shielded m(ft)  25(82) 25(82) 25 (82) 25(82) 25 (82)

¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)

Degree of protection IP20 IP20 IP20 IP20 IP20

Dimensions

* Width mm (in) 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)

e 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) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76)
Frame size FSA FSA FSA FSA FSA
Weight, approx.

* Without integrated line filter kg (Ib) 1.4 (3.09) .09) 1.4 (3.09) 1.4 (3.09) 1.4 (3.09)
* With integrated line filter kg (Ib) 1 .53) .53) 1 .53) 1.6 (3.53) 1 53)

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules
with integrated line filter to maintain the limit values of EN 61800-3
Category C2. With unshielded cables, Category C2 is not maintained.

") The rated output current /g and the base-load current /_are based on
the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload
(HO).

3) 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.

6/54 Siemens D 31 N - January 2013



© Siemens AG 2013

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Technical specifications
Line voltage 380 ... 480 V 3 AC

PM230 Power Modules degree of protection IP20 standard variant

Without integrated line filter 6SL.3210- 6SL3210- 6SL.3210- 6SL3210- 6SL3210-
1NE15-8ULO 1NE17-7ULO 1NE21-0ULO 1NE21-3ULO 1NE21-8ULO

With integrated line filter class A 6SL.3210- 6SL3210- 6SL.3210- 6SL3210- 6SL.3210-
1NE15-8AL0 1NE17-7ALO 1NE21-0ALO 1NE21-3ALO 1NE21-8ALO

Output current

at 50 Hz 400 V 3 AC

* Rated current fgeq" A 5.9 7.7 10.2 13.2 18

* Base-load current 4 A 59 7.7 10.2 13.2 18

* Base-load current /2 A 4.1 59 7.7 10.2 13.2

® max A 8.9 11.8 15.4 20.4 27

Rated power

* Based on /. KW (hp) 2.2 (3.0) 3(4.0) 4 (5.0) 5.5(7.5) 7.5 (10)

® Based on Iy kW (hp) 1.5 (2.0) 2.2(3.0) 3(4.0 4 (5.0) 5.5(7.5)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency 7 0.96 0.96 0.97 0.97 0.97

Power loss kW 0.08 0.11 0.12 0.15 0.24

at rated current

Cooling air requirement Enﬂgés) 0.005 (0.18) 0.005 (0.18) 0.009 (0.32) 0.009 (0.32) 0.009 (0.32)

s

Sound pressure level L, (1 m) dB 61.9 61.9 62.8 62.8 62.8

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Input current 3

® Rated current A 6.1 8.0 11 14 19

® Based on Iy A 4.2 6.1 8.0 11 14

Line supply connection Screw terminals, Screw terminals, Screw terminals, Screw terminals, Screw terminals,

U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in plug-in plug-in

e Conductor cross-section mm2 15..25 15...25 15...6 15...6 15...6

Motor connection Screw terminals, Screw terminals, Screw terminals, Screw terminals, Screw terminals,

U2, v2, w2 plug-in plug-in plug-in plug-in plug-in

e Conductor cross-section mm? 15..25 15..25 15...6 15...6 15...6

Motor cable length, max. 4

* Shielded m(ft)  25(82) 25(82) 25 (82) 25 (82) 25 (82)

¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)

Degree of protection IP20 IP20 IP20 IP20 IP20

Dimensions

e 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 (11.50) 292 (11.50) 292 (11.50)

® 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) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76) 248 (9.76)
Frame size FSA FSA FSB FSB FSB
Weight, approx.
® Without integrated line filter kg (Ib) 1.4 (3.1) 1) 2.8(6.2) 2.8(6.2) 2.8(6.2)

* With integrated line filter kg (b) 1.6(3.5 5) 3.0 (6.6 3.0 (6.6 3.0 (6.6

") The rated output current /46 and the base-load current /_are based

on the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3) The input current depends on the motor load and line impedance and

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules

with integrated line filter to maintain the limit values of EN 61800-3
Category C2. With unshielded cables, Category C2 is not maintained.

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.

Siemens D 31 N - January 2013 6/55



© Siemens AG 2013

SINAMICS G120 standard inverters

0.37 kW to 250 kW (0.5 hp

Power Modules

to 400 hp

. Technical specifications
Line voltage 380 ... 480 V 3 AC

PM230 Power Modules degree of protection IP20 standard variant

Without integrated line filter 6SL.3210- 6SL3210- 6SL.3210- 6SL3210- 6SL3210-
1NE22-6ULO 1NE23-2ULO 1NE23-8ULO 1NE24-5UL0 1NE26-0ULO
With integrated line filter class A 6SL.3210- 6SL3210- 6SL.3210- 6SL3210- 6SL3210-
1NE22-6AL0 1NE23-2AL0 1NE23-8AL0 1NE24-5AL0 1NE26-0ALO
Output current
at 50 Hz 400 V 3 AC
® Rated current lrated” A 26 32 38 45 60
* Base-load current 4 A 26 32 38 45 60
® Base-load current IH2) A 18 26 32 38 45
® max A 39 52 64 57 67
Rated power
® Based on /| kW (hp) 11 (15) 15 (20) 18.5 (25) 22 (30) 30 (40)
® Based on Iy kW (hp) 7.5(10) 11(15) 15 (20) 18.5 (25) 22 (30)
Rated pulse frequency kHz 4 4 4 4 4
Efficiency 7 0.97 0.97 0.98 0.98 0.97
Power loss kW 0.30 0.35 0.45 0.52 0.68
at rated current
Cooling air requirement Enﬂgés) 0.019 (0.67) 0.019 (0.67) 0.019 (0.67) 0.08 (2.83) 0.08 (2.83)
s
Sound pressure level L, (1 m) dB <60 <60 <60 <60 <60
24 V DC power supply A 1 1 1 1 1
for the Control Unit
Input current 3
® Rated current A 27 83 39 42 56
® Based on Iy A 19 27 33 36 42
Line supply connection Screw terminals, Screw terminals, Screw terminals, M6 screw studs M6 screw studs
U1/L1, V1/L2, W1/L3 plug-in plug-in plug-in
e Conductor cross-section mm2 6...16 6...16 6...16 16 ... 35 16 ... 35
Motor connection Screw terminals, Screw terminals, Screw terminals, M6 screw studs M6 screw studs
U2, v2, w2 plug-in plug-in plug-in
e Conductor cross-section mm? 6...16 6..16 6...16 16 ... 35 16 ... 35
Motor cable length, max. 4
* Shielded m(ft)  25(82) 25(82) 25 (82) 25(82) 25 (82)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 IP20 IP20 IP20
Dimensions
* Width mm (in) 140 (5.51) 140 (5.51) 140 (5.51) 275 (10.83) 275 (10.83)
® Height
- Without integrated line filter mm (in) 355 (13.98) 355 (13.98) 355 (13.98) 419 (16.50) 419 (16.50)
- With integrated line filter mm (in) 355 (13.98) 355 (13.98) 355 (13.98) 512 (20.16) 512 (20.16)
e Depth
- Without operator panel mm (in) 165 (6.50) 165 (6.50) 165 (6.50) 204 (8.03) 204 (8.03)
- With operator panel, max. mm (in) 248 (9.76) 248 (9.76) 248 (9.76) 287 (11.30) 287 (11.30)
Frame size FSC FSC FSC FSD FSD
Weight, approx.
¢ Without integrated line filter kg (Ib) 5(9.92) 5(9.92) 5(9.92) 11 (24.3) 11 (24.3)
* With integrated line filter kg (Ib) 5.1(11.2) (11.2) 11.2) 14 (30.9) 14 (30.9

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules
with integrated line filter to maintain the limit values of EN 61800-3
Category C2. With unshielded cables, Category C2 is not maintained.

") 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
(HO).

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.

2)

3)
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SINAMICS G120 standard inverters

0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Technical specifications
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

PM230 Power Modules degree of protection IP20 standard variant

6SL3210-1NE27-5UL0  6SL3210-1NE28-8ULO  6SL3210-1NE31-1ULO  6SL3210-1NE31-5ULO

6SL3210-1NE27-5AL0

6SL3210-1NE28-8ALO  6SL3210-1NE31-1ALO

6SL3210-1NE31-5AL0

® Rated current I,ated” A 75 90 110 145

* Base-load current /") A 75 90 110 145

« Base-load current /2 A 60 75 90 110

® hax A 90 112 135 165

Rated power

® Based on /. kW (hp) 37 (50) 45 (60) 55 (75) 75 (100)

® Based on Iy kW (hp) 30 (40) 37 (50) 45 (60) 55 (75)

Rated pulse frequency kHz 4 4 4 4

Efficiency 7 0.97 0.97 0.97 0.97

Power loss kW 0.99 1.2 1.4 2.0

at rated current

Cooling air requirement (mﬂé;s) 0.08 (2.83) 0.08 (2.83) 0.15 (5.30) 0.15 (5.30)
s

Sound pressure level L, (1 m) dB <60 <60 <60 <60

24 V DC power supply A 1 1 1 1

for the Control Unit

Input current 3)

® Rated current A 70 84 102 135

e Based on Iy A 56 70 84 102

Line supply connection
U1/L1, Vi/L2, W1/L3

¢ Conductor cross-section

M6 screw studs

mm2 25 ...50

M6 screw studs

25...50

M8 screw studs

35...120

M8 screw studs

35...120

Motor connection
Uz, v2, w2

M6 screw studs

M6 screw studs

M8 screw studs

M8 screw studs

e Conductor cross-section mm2 25...50 25...50 35...120 35... 120
Motor cable length, max. ¥
® Shielded m(ft)  25(82) 25(82) 25 (82) 25 (82)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 P20 IP20
Dimensions
* Width mm (in) 275 (10.83) 275 (10.83) 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)
- With integrated line filter mm (in) 635 (25.00) 635 (25.00) 934 (36.77) 934 (36.77)
* Depth
- Without operator panel mm (in) 204 (8.03) 204 (8.03) 316 (12.44) 316 (12.44)
- With operator panel, max. mm (in) 287 (11.30) 287 (11.30) 399 (15.71) 399 (15.71)
Frame size FSE FSE FSF FSF
Weight, approx.
e Without integrated line filter kg (Ib) 15(33.1) 15 (33.1) 34 (75) 34 (75)
o With integrated line filter kg (Ib) 22 (48.5 22 (48.5 46 (101) 46 (101)

") The rated output current /46 and the base-load current /_are based

on the duty cycle for low overload (LO).
2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3) 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.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules
with integrated line filter to maintain the limit values of EN 61800-3
Category C2. With unshielded cables, Category C2 is not maintained.

Siemens D 31 N - January 2013 (Y4



0.37 kW to 250 kW (0.5 hp

Power Modules

© Siemens AG 2013

SINAMICS G120 standard inverters

to 400 hp

. Technical specifications

PM230 Power Modules degree of protection IP20 push-through variant

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

PM230 Power Modules degree of protection IP20 push-through variant

6SL3211-1NE17-7ULO
6SL3211-1NE17-7ALO

6SL3211-1NE21-8ULO
6SL3211-1NE21-8ALO

6SL3211-1NE23-8ULO
6SL.3211-1NE23-8AL0

* Rated current /aeq " A 7.7 18 38
® Base-load current l|_1) A 7.7 18 38
« Base-load current /2 A 5.9 13.2 32
oy A 11.8 27 64
Rated power
® Based on /| kW (hp) 3 (4.0) 7.5 (10) 18.5 (25)
® Based on Iy kW (hp) 2.2 (3.0) 5.5(7.5) 15 (20)
Rated pulse frequency kHz 4 4 4
Efficiency 7 0.96 0.97 0.98
Power loss kW 0.11 0.24 0.45
at rated current
Cooling air requirement Enf;//s) 0.005 (0.18) 0.009 (0.32) 0.019 (0.67)
s
Sound pressure level L (1 m) dB <45 <50 <60
24 V DC power supply A 1 1 1
for the Control Unit
Input current 3
® Rated current A 8.0 19 39
® Based on Iy A 6.1 14 33
Line supply connection Screw terminals, plug-in Screw terminals, plug-in Screw terminals, plug-in
U1/L1, Vi/L2, W1/L3
e Conductor cross-section mm? 15..25 4...6 6...16
Motor connection Screw terminals, plug-in Screw terminals, plug-in Screw terminals, plug-in
U2, V2, w2
* Conductor cross-section mm? 1..25 4...6 10 ... 16
Motor cable length, max. 4
e Shielded m(ft)  25(82) 25 (82) 25 (82)
e Unshielded m (ft) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 IP20
Dimensions
* Width mm (in) 126 (4.96) 154 (6.06) 200 (7.87)
® 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) 254 (10.00) 254 (10.00) 254 (10.00)
Frame size FSA FSB FSC
Weight, approx.
e Without integrated line filter kg (Ib) 1.7 (3.75) 3.4 (7.50) 5.4 (11.9)
 With integrated line filter kg (Ib) 1.9 (4.2) 3.6 (7.94) 6.0 (13.2

4) Max. motor cable length 25 m (82 ft) (shielded) for PM230 Power Modules
with integrated line filter to maintain the limit values of EN 61800-3
Category C2. With unshielded cables, Category C2 is not maintained.

") The rated output current /46 and the base-load current /_are based
on the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload
(HO).

3) 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

PM240-2 Power Modules standard variant

Line voltage 380 ... 480 V 3 AC PM240-2 Power Modules standard variant

Without integrated line filter 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210-
1PE11-8ULO 1PE12-3ULO 1PE13-2ULO 1PE14-3ULO 1PE16-1ULO 1PE18-0ULO

With integrated line filter class A 6SL3210- 6SL3210- 6SL3210- 6SL3210- 6SL3210- -

1PE11-8ALO 1PE12-3ALO 1PE13-2AL0 1PE14-23L0 1PE16-1ALO

Output current
at 50 Hz 400 V 3 AC

* Rated current /yeq " A 1.7 22 3.1 4.1 59 7.7

® Base-load current IL” A 1.7 2.2 3.1 41 5.9 7.7

® Base-load current IHZ) A 1.3 1.7 2.2 3.1 41 5.9

® max A 2.6 3.4 4.4 6.2 8.2 11.8

Rated power

e Based on /| kW (hp) 0.55 (0.75) 0.75 (1.0) 1.1(1.5) 1.5(2.0) 2.2(3.0) 3.0(4.0)

® Based on Iy kW (hp) 0.37 (0.5) 0.55 (0.75) 0.55 (0.75) 1.1(1.5) 1.5(2.0) 2.2(3.0)

Max. energy recovery capability kW 0.37 0.55 0.55 1.1 1.5 2.2

Rated pulse frequency kHz 4 4 4 4 4 4

Efficiency 7 >0.92 >0.93 >0.94 >0.94 >0.95 >0.95

Power loss kW 0.044 0.049 0.059 0.074 0.105 0.123

at rated current

Cooling air requirement Enﬂgés) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.007 (0.25)

s

Sound pressure level L, (1 m) dB <52 <52 <52 <52 <52 <52

24 V DC power supply A 1 1 1 1 1 1

for the Control Unit

Input current 3)

® Rated current A 2.3 2.9 41 5.5 7.7 10.1

® Based on Iy A 2 2.6 3r8 4.7 6.1 8.8

Line supply connection Terminal Terminal Terminal Terminal Terminal Terminal

U1/L1, vi/L2, W1/L3 connector connector connector connector connector connector

* 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.

¢ Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164)

¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)

Degree of protection IP20 IP20 IP20 P20 IP20 IP20

Dimensions

* Width mm (in) 73 (2.87) 73 (2.87) 73 (2.87) 73(2.87) 73(2.87) 73 (2.87)

* Height (without Control Unit) 196 (7.72) 196 (7.72) 196 (7.72) 196 (7.72) 196 (7.72) 196 (7.72)

® Depth (without Control Unit) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50) 165 (6.50)

Frame size FSA FSA FSA FSA FSA FSA

Weight, approx.

® Without integrated line filter kg (Ib) 1.4 (3.09) 1.4 (3.09) 1.4 (3.09) 1.4 (3.09) 1.4 (3.09) 1.4 (3.09)

e With integrated line filter kg (Ib) 1.5(3.31) 1.5(3.31) 1.5(3.31) 1.5(3.31) 1.5(3.31) -

") The rated output current f4eq and the base-load current f_are based 2 The input current depends on the motor load and line impedance. The
on the duty cycle for low overload (LO). input currents apply for a load at rated power (based on /4eq) for a line

2) The base-load current |, is based on the duty cycle for high overload imaﬁdanqe coresp?nging to UKI\/T :j "fxThe current values are specified
(HO). 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

PM240-2 Power Modules push-through variant

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 push-through variant

6SL3211-1PE16-1ALO

6SL3211-1PE18-0ULO

* Rated current /aeq " A 5.9 7.7

® Base-load current l|_1) A 5.9 7.7

® Base-load current IH2) A 41 5.9

® max A 8.2 11.8

Rated power

® Based on /| kW (hp) 2.2 (3.0) 3.0 (4.0)

® Based on Iy kW (hp) 1.5(2.0) 2.2(3.0)

Max. energy recovery capability kW 1.5 2.2

Rated pulse frequency kHz 4 4

Efficiency 7 >0.95 >0.95

Power loss kW 0.105 0.128

at rated current

Cooling air requirement m3/s 0.005 (0.18) 0.007 (0.25)
(f3/s)

Sound pressure level L (1 m) dB <52 <b2

24 V DC power supply A 1 1

for the Control Unit

Input current 3

® Rated current A 7.7 10.1

e Based on Iy A 6.1 8.8

Line supply connection Terminal connector Terminal connector

U1/L1, V1/L2, W1/L3

® Conductor cross-section mm? 1..25 1..25

Motor connection Terminal connector Terminal connector

U2, v2, W2

* Conductor cross-section mm? 1...25 1..25

PE connection Included in terminal connector Included in terminal connector

Motor cable length, max.

® Shielded m (ft) 50 (164) 50 (164)

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

Degree of protection IP20 1P20

Dimensions

* Width mm (in) 126 (4.96) 126 (4.96)

® Height (without Control Unit) 238 (9.37) 238 (9.37)

e Depth (without Control Unit) 171 (6.73) 171 (6.73)

Frame size FSA FSA

Weight, approx.

e Without integrated line filter kg (Ib) - 1.7 (3.75)

o With integrated line filter kg (Ib) 1.8(3.97) -

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

") The rated output current /g and the base-load current /_are based on
the duty cycle for low overload (LO). input currents apply for a load at rated power (based on /geq) 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.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Technical specifications

PM240 Power Modules
Line voltage 380 ... 480 V 3 AC PM240 Power Modules
Without integrated line filter 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224-
0BE13-7UAQ 0BE15-5UA0 0BE17-5UA0 0BE21-1UAO 0BE21-5UA0
Output current
at 50 Hz 400 V 3 AC
* Rated current fyeq" A 1.3 17 22 3.1 41
® Base-load current I|_1) A 1.3 1.7 22 3.1 4.1
* Base-load current /2 A 1.3 1.7 2.2 3.1 4.1
® Imax A 2.6 3.4 4.4 6.2 8.2
Rated power
® Based on /| kW (hp) 0.37 (0.5) 0.55 (0.75) 0.75(1.0) 1.1(1.5) 1.5(2.0)
® Based on Iy kW (hp) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5) 1.5(2.0)
Rated pulse frequency kHz 4 4 4 4 4
Efficiency 7 0.97 0.97 0.97 0.97 0.97
Power loss kW 0.09 0.1 0.1 0.1 0.11
at rated current
Cooling air requirement (mftg//s) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18) 0.005 (0.18)
s
Sound pressure level Ly (1 m) dB <45 <45 <45 <45 <45
24 V DC power supply A 1 1 1 1 1
for the Control Unit
Rated input current 3)
® With line reactor A 1.4 1.8 23 312 4.3
* Without line reactor A 1.7 2.1 2.6 3.9 4.9
Length of cable to braking m (ft) 15 (49) 15 (49) 15 (49) 15 (49) 15 (49)
resistor, max.
Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U1/L1, V1/L2, W1/L3
e Conductor cross-section mm2 1..25 1..25 1..25 1..25 1..25
Motor connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
U2, v2, w2
® Conductor cross-section mm? 1..25 1...25 1..25 1...25 1...25
DC link connection, connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
for braking resistor
DCP/R1, DCN, R2
e Conductor cross-section mm2 1...25 1..25 1..25 1..25 1..25
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.
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
* Width mm (in) 73 (2.87) 73 (2.87) 73 (2.87) 73 (2.87) 73 (2.87)
* Height mm (in) 173 (6.81) 173 (6.81) 173 (6.81) 173 (6.81) 173 (6.81)
e Depth
- Without Control Unit mm (in) 145 (5.71) 145 (5.71) 145 (5.71) 145 (5.71) 145 (5.71)
- With Control Unit mm (in) 210 (8.27) 210 (8.27) 210 (8.27) 210 (8.27) 210 (8.27)
Frame size FSA FSA FSA FSA FSA
Weight, approx. kg (Ib) 1.1(2.43) 1.1(2.43) 1.1(2.43) 1.1(2.43) 1.1(2.43)
") The rated output current lateq @nd the base-load current /_are based on 8) The input current depends on the motor load and line impedance. The

the duty cycle for low overload (LO).
The base-load current /4 is based on the duty cycle for high overload

2)
(HO).

input currents apply for a load at rated power (based on /i4eq) for a line
impedance corresponding to ux = 1 %.These current values without line
reactor are specified on the rating plate of the Power Module.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM240 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

Line voltage 380 ... 480 V 3 AC PM240 Power Modules

Without integrated line filter 6SL.3224- 6SL3224- 6SL.3224- 6SL3224- 6SL.3224-
0BE22-2UAOQ 0BE23-0UAQ 0BE24-0UAOQ 0BE25-5UAQ 0BE27-5UAOQ

With integrated line filter 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224-
0BE22-2AA0 0BE23-0AA0 0BE24-0AA0 0BE25-5AA0 0BE27-5AA0

Output current

at 50 Hz 400 V 3 AC

* Rated current /rated” A 5.9 7.7 10.2 18 25

® Base-load current ll_” A 5.9 7.7 10.2 18 25

® Base-load current IH2) A 5.9 7.7 10.2 13.2 19

® max A 11.8 15.4 20.4 26.4 38

Rated power

e Based on /| kW (hp) 2.2 (3.0) 3(4) 4 (5) 7.5(10) 11(15)

® Based on Iy kW (hp) 2.2 (3.0) 3(4) 4 (5) 5.5(7.5) 7.5 (10)

Rated pulse frequency kHz 4 4 4 4 4

Efficiency 7 0.95 0.95 0.95 0.95 0.95

Power loss kW 0.14 0.16 0.18 0.24 0.30

at rated current

Cooling air requirement ?nftzés) 0.024 (0.85) 0.024 (0.85) 0.024 (0.85) 0.055 (1.94) 0.055 (1.94)

s

Sound pressure level L, (1 m) dB <50 <50 <50 <60 <60

24 V DC power supply A 1 1 1 1 1

for the Control Unit

Rated input current 3)

* With line reactor A 6.1 8 10.4 18.7 26

® Without line reactor A 7.6 10.2 13.4 21.9 BI[ES)

Length of cable to braking m (ft) 15 (49) 15 (49) 15 (49) 15 (49) 15 (49)

resistor, max.

Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals

U1/L1, V1/L2, W1/L3

e Conductor cross-section mm2 1...6 1...6 1...6 25...10 25...10

Motor connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals

U2, v2, w2

e Conductor cross-section mm? 1...6 1...6 1...6 25...10 25...10

DC link connection, connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals

for braking resistor

DCP/R1, DCN, R2

e Conductor cross-section mm? 1...6 1...6 1...6 25...10 25...10

PE connection On housing with On housing with On housing with On housing with On housing with
M5 screw M5 screw M5 screw M5 screw M5 screw

Motor cable length %), 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 IP20 IP20 IP20 IP20 IP20

Dimensions

* Width mm (in) 153 (6.02) 153 (6.02) 153 (6.02) 189 (7.44) 189 (7.44)

® Height mm (in) 270 (10.63) 270 (10.63) 270 (10.63) 334 (13.15) 334 (13.15)

e Depth

- Without Control Unit mm (in) 165 (6.50) 165 (6.50) 165 (6.50) 185 (7.28) 185 (7.28)
- With Control Unit mm (in) 230 (9.06) 230 (9.06) 230 (9.06) 250 (9.84) 250 (9.84)
Frame size FSB FSB FSB FSC FSC
Weight, approx. kg (Ib) 4 (8.8) 4(8.8) 4(8.8) 7(15.4) 7 (15.4)

3) 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 %.These current values without line
reactor are specified on the rating plate of the Power Module.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM240 Power Modules
with integrated line filter to maintain the limit values of EN 61800-3
Category C2.

") The rated output current /g and the base-load current /_are based on
the duty cycle for low overload (LO).

2) The base-load current Iy 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

. Technical specifications

Line voltage 380 ... 480 V 3 AC PM240 Power Modules
Without integrated line filter 6SL3224- 6SL.3224- 6SL3224- 6SL.3224- 6SL3224-
0BE31-1UAOQ OBE31-5UA0 0BE31-8UAOQ 0BE32-2UA0 0BE33-0UAOQ
With integrated line filter 6SL.3224- 6SL3224- 6SL.3224- 6SL3224- 6SL.3224-
0BE31-1AA0 OBE31-5AA0 0BE31-8AA0 0BE32-2AA0 0BE33-0AA0
Output current
at 50 Hz 400 V 3 AC
* Rated current fyeq" A 32 38 45 60 75
* Base-load current /) A 32 38 45 60 75
® Base-load current IH2) A 26 32 38 45 60
® max A 52 64 76 90 124
Rated power
e Based on /| kW (hp) 15 (20) 18.5 (25) 22 (30) 30 (40) 37 (50)
® Based on Iy kW (hp) 11(15) 15 (20) 18.5 (25) 22 (30) 30 (40)
Rated pulse frequency kHz 4 4 4 4 4
Efficiency 7 >0.97 >0.97 >0.97 >0.97 >0.97
Power loss kW 0.4 0.42 0.52 0.69 0.99
at rated current
Cooling air requirement mgls 0.055 (1.94) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94) 0.055 (1.94)
(ft%s)
Sound pressure level Ly (1 m) dB <60 <60 <60 <61 <60
24 V DC power supply A 1 1 1 1 1
for the Control Unit
Rated input current 3
¢ With line reactor A 33 40 47 63 78
¢ Without line reactor A 39 46 58 72 88
Length of cable to braking m (ft) 15 (49) 15 (49) 15 (49) 15 (49) 15 (49)
resistor, max.
Line supply connection Screw terminals M6 screw studs M6 screw studs M6 screw studs M6 screw studs
U1/L1, V1/L2, W1/L3
e Conductor cross-section mm? 25...10 10 ... 50 10 ... 50 10 ... 50 10 ... 50
Motor connection Screw terminals M6 screw studs M6 screw studs M6 screw studs M6 screw studs
U2, v2, W2
e Conductor cross-section mm? 25...10 10 ... 50 10 ... 50 10 ... 50 10 ... 50
DC link connection, connection Screw terminals M6 screw studs M6 screw studs M6 screw studs M6 screw studs
for braking resistor
DCP/R1, DCN, R2
e Conductor cross-section mm? 25...10 10 ... 50 10 ... 50 10 ... 50 10 ... 50
PE connection On housing with On housing with On housing with On housing with On housing with
M5 screw M6 screw M6 screw M6 screw M6 screw
Motor cable length 4), max.
¢ Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164)
e 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) 189 (7.44) 275 (10.83) 275 (10.83) 275 (10.83) 275 (10.83)
® Height
- Without integrated line filter mm (in) 334 (13.15) 419 (16.50) 419 (16.50) 419 (16.50) 499 (19.65)
- With integrated line filter mm (in) 334 (13.15) 512 (20.16) 512 (20.16) 512 (20.16) 635 (25.0)
e Depth
- Without Control Unit mm (in) 185 (7.28) 204 (8.03) 204 (8.03) 204 (8.03) 204 (8.03)
- With Control Unit mm (in) 250 (9.84) 260 (10.24) 260 (10.24) 260 (10.24) 260 (10.24)
Frame size FSC FSD FSD FSD FSE
Weight, approx.
® Without integrated line filter kg (Ib) (15.4) (28.7) 13 (28.7) (28.7) 16 (35.3)
o With integrated line filter kg (Ib) (15.4) 16 (35.3) 16 (35.3) 16 (35.3) 23 (50.7)

") 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

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

input currents apply for a load at rated power (based on /i4eq) for a line
impedance corresponding to ux = 1 %.These current values without line
reactor are specified on the rating plate of the Power Module.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM240 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

Line voltage 380 ... 480 V 3 AC PM240 Power Modules

Without integrated line filter 6SL.3224- 6SL3224- 6SL3224- 6SL3224- 6SL.3224- 6SL.3224-
OBE33-7UAO  OBE34-5UA0  OBE35-5UA0  OBE37-5UA0  OBE38-8UAO0  0OBE41-1UAOQ

With integrated line filter 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224- - -

OBE33-7AAO  OBE34-5AA0  OBE35-5AA0  0BE37-5AA0

Output current
at 50 Hz 400 V 3 AC

® Rated current /rared” A 90 110 145 178 205 250
* Base-load current /") A 90 110 145 178 205 250
* Base-load current /2 A 75 20 110 145 178 205
® max A 150 180 220 290 308 375
Rated power
® Based on /| kW (hp) 45 (60) 55 (75) 75 (100) 90 (125) 110 (150) 132 (200)
® Based on Iy kW (hp) 37 (50) 45 (60) 55 (75) 75 (100) 90 (125) 110 (150)
Rated pulse frequency kHz 4 4 4 4 2 2
Efficiency 7 >0.97 >0.97 >0.97 >0.97 >0.97 >0.97
Power loss kW 1.21 1.42 1.93 2.31 2.43 2258
at rated current
Cooling air requirement m3/s 2 x 0.055 0.15 (5.3) 0.15 (5.3) 0.15 (5.3) 0.15 (5.3) 0.15 (5.3)
(f%s)  (1.94)
Sound pressure level L, (1 m) dB <62 <60 <60 <65 <65 <65
24 V DC power supply A 1 1 1 1 1 1
for the Control Unit
Rated input current 3
* With line reactor A 94 115 151 186 210 250
¢ Without line reactor A 105 129 168 204 245 299
Length of cable to braking m (ft) 15 (49) 15 (49) 15 (49) 15 (49) 15 (49) 15 (49)
resistor, max.
Line supply connection M6 screw studs M8 screw studs M8 screw studs M8 screw studs M8 screw studs M8 screw studs
U1/L1, V1/L2, W1/L3
e Conductor cross-section mm? 10 ... 50 25...120 25...120 25...120 25...120 25...120
Motor connection M6 screw studs M8 screw studs M8 screw studs M8 screw studs M8 screw studs M8 screw studs
U2, V2, w2
e Conductor cross-section mm? 10 ... 50 25...120 25...120 25...120 25...120 25...120
DC link connection, connection M6 screw studs M8 screw studs M8 screw studs M8 screw studs M8 screw studs M8 screw studs
for braking resistor
DCP/R1, DCN, R2
* Conductor cross-section mm? 10 ... 50 25...120 25...120 25...120 25...120 25...120
PE connection On housing On housing On housing On housing On housing On housing
with M6 screw  with M8 screw  with M8 screw  with M8 screw  with M8 screw  with M8 screw
Motor cable length #), max.
® Shielded m (ft) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164) 50 (164)
¢ Unshielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 IP20 IP20 IP20 IP20
Dimensions
* Width mm (in) 275 (10.83) 350 (13.78) 350 (13.78) 350 (13.78) 350 (13.78) 350 (13.78)
® Height
- Without integrated line filter mm (in) 499 (19.65) 634 (24.96) 634 (24.96) 634 (24.96) 634 (24.96) 634 (24.96)
- With integrated line filter mm (in) 635 (25.0) 934 (36.77) 934 (36.77) 934 (36.77) - -
* Depth
- Without Control Unit mm (in) 204 (8.03) 316 (12.44) 316 (12.44) 316 (12.44) 316 (12.44) 316 (12.44)
- With Control Unit mm (in) 260 (10.24) 372 (14.65) 372 (14.65) 372 (14.65) 372 (14.65) 372 (14.65)
Frame size FSE FSF FSF FSF FSF FSF
Weight, approx.
® Without integrated line filter kg (Ib) 16 (35.3) 36 (79.4) 36 (79.4) 36 (79.4) 39 (86) 39 (86)
¢ With integrated line filter kg (Ib) 23(50.7) 52 (115) 52 (115) 52 (115) - -
") The rated output current /g and the base-load current /_are based on 3) 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 Iy is based on the duty cycle for high overload L@;&gfgﬁfscoéﬁfsigg%ﬂ?ﬁet?aﬁ'ﬁ= 1|;/t°éTchet?fa %cjjr\;\/?ar;tl\;iléijﬁlzwnhom ine
(HO). p gp .

with integrated line filter to maintain the limit values of EN 61800-3
Category C2.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM240 Power Modules
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Technical specifications
Line voltage 380 ... 480 V 3 AC
Without integrated line filter

Output current
at 50 Hz 400 V 3 AC

PM240 Power Modules
6SL.3224-0XE41-3UAO

6SL.3224-0XE41-6UAQ

6SL.3224-0XE42-0UAO

* Rated current fyeq" A 302 370 477

® Base-load current I|_1) A 302 370 477

® Base-load current IHZ) A 250 302 370

® max A 400 483 592

Rated power

e Based on /| kW (hp) 160 (250) 200 (300) 250 (400)

e Based on Iy kW (hp) 132 (200) 160 (215) 200 (300)

Rated pulse frequency kHz 2 2 2

Efficiency n >0.98 >0.98 >0.98

Power loss kW 3.9 4.4 585

at rated current

Cooling air requirement m3/s 0.36 (12.7) 0.36 (12.7) 0.36 (12.7)
(ft%s)

Sound pressure level Lya (1 m) dB <69 <69 <69

24 V DC power supply A 1 1 1

for the Control Unit

Rated input current 3

* With line reactor A 245 297 354

* Without line reactor A 297 354 442

Length of cable to braking m (ft) 50 (164) 50 (164) 50 (164)

resistor, max.

Line supply connection M10 screw stud M10 screw stud M10 screw stud

U1/L1, Vi/L2, W1/L3

® Conductor cross-section mm? 2 x 240 2 x 240 2 x 240

Motor connection M10 screw stud M10 screw stud M10 screw stud

U2, V2, w2

® Conductor cross-section mm? 2 x 240 2 x 240 2 x 240

PE connection On housing with M10 screw On housing with M10 screw On housing with M10 screw

Motor cable length ¥, max.

¢ Shielded m (ft) 200 (656) 200 (656) 200 (656)

¢ Unshielded m (ft) 300 (984) 300 (984) 300 (984)

Degree of protection IP20 IP20 IP20

Dimensions

* Width mm (in) 326 (12.83) 326 (12.83) 326 (12.83)

* Height mm (in) 1533 (60.35) 1533 (60.35) 1533 (60.35)

® Depth mm (in) 547 (21.54) 547 (21.54) 547 (21.54)

Frame size FSGX FSGX FSGX

Weight, approx. kg (Ib) 174 (384) 174 (384) 174 (384)

") The rated output current /g and the base-load current /_are based on

the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3) 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 %.These current values without line
reactor are specified on the rating plate of the Power Module.

4) Max. motor cable length 25 m (82 ft) (shielded) for PM240 Power Modules
with integrated line filter to maintain the limit values of EN 61800-3

Category C2.

Siemens D 31 N - January 2013 6/65



© Siemens AG 2013

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Technical specifications

PM250 Power Modules
Line voltage 380 ... 480 V 3 AC
With integrated line filter

Output current
at 50 Hz 400 V 3 AC

PM250 Power Modules
6SL.3225-0BE25-5AA1

6SL.3225-0BE27-5AA1

6SL3225-0BE31-1AA1

* Rated current /aeq " A 18 25 32
* Base-load current /) A 18 25 32
® Base-load current IH2) A 13.2 19 26
® max A 26.4 38 52
Rated power
® Based on [ kW (hp) 7.5 (10) 11 (15) 15 (20)
® Based on Iy kW (hp) 5.5(7.5) 7.5 (10) 11 (15)
Rated pulse frequency kHz 4 4 4
Efficiency 7 0.95 0.95 0.95
Power loss kW 0.26 0.28 0.31
at rated current
Cooling air requirement Enﬂgés) 0.038 (1.34) 0.038 (1.34) 0.038 (1.34)
s

Sound pressure level L, (1 m) dB <60 <60 <60
24 V DC power supply A 1 1 1
for the Control Unit
Input current 3)
* Rated current A 18 25 32
® Based on Iy A 13.2 19 26
Line supply connection Screw terminals Screw terminals Screw terminals
U1/L1, V1/L2, W1/L3
e Conductor cross-section mm2 25...10 25...10 25...10
Motor connection Screw terminals Screw terminals Screw terminals
U2, v2, 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.
® Shielded m(ft)  25(82) 25 (82) 25 (82)
e Unshielded m (ft) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 IP20
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 Control Unit mm (in) 185 (7.28) 185 (7.28) 185 (7.28)

- With Control Unit mm (in) 250 (9.84) 250 (9.84) 250 (9.84)
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 /g and the base-load current /_are based on

the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3)

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.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Technical specifications
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.3225-0BE31-8UAO
6SL.3225-0BE31-8AAQ

6SL3225-0BE32-2UA0
6SL3225-0BE32-2AA0

* Rated current /aeq " A 38 45 60
* Base-load current /") A 38 45 60
* Base-load current };? A 32 38 45
® hax 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 7 >0.97 >0.97 >0.97
Power loss kW 0.42 0.52 0.68
at rated current
Cooling air requirement (mﬂgés) 0.022 (0.78) 0.022 (0.78) 0.039 (1.38)
s
Sound pressure level L, (1 m) dB <60 <60 <61
24 V DC power supply A 1 1 1
for the Control Unit
Input current 3)
® Rated current A 36 42 56
e 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, v2, w2
e Conductor cross-section mm2 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.
¢ Shielded m(ft) 50 (164) 50 (164) 50 (164)
e Unshielded m(ft) 100 (328) 100 (328) 100 (328)
Degree of protection IP20 IP20 IP20
Dimensions
e 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)
e Depth
- Without Control Unit mm (in) 204 (8.03) 204 (8.03) 204 (8.03)
- With Control Unit mm (in) 260 (10.24) 260 (10.24) 260 (10.24)
Frame size FSD FSD FSD
Weight, approx.
¢ Without integrated line filter kg (Ib) 13(28.7) 13 (28.7) 13 (28.7)
* With integrated line filter kg (Ib) 15(33.1) 15 (33 16 (35.3)

") The rated output current /;4eq and the base-load current /_are based on

the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3) 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 /i4eq) — these current
values are specified on the rating plate.

4) 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

Power Modules

to 400 hp

. Technical specifications

Line voltage 380 ... 480 V 3 AC PM250 Power Modules
Without integrated line filter 6SL.3225- 6SL.3225- 6SL.3225- 6SL.3225- 6SL.3225-
OBE33-0UAOQ 0BE33-7UAQ 0BE34-5UA0 0BE35-5UAQ O0BE37-5UAQ
With integrated line filter 6SL.3225- 6SL.3225- 6SL.3225- 6SL.3225- 6SL.3225-
OBES33-0AA0 O0BES33-7AA0 O0BE34-5AA0 OBES35-5AA0 OBE37-5AA0
Output current
at 50 Hz 400 V 3 AC
® Rated current Irated” A 75 90 110 145 178
* Base-load current /) A 75 20 110 145 178
* Base-load current /2 A 60 75 90 110 145
® max 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 >0.97 >0.97 >0.97 >0.97 >0.97
Power loss kW 0.99 1.21 1.42 1.93 2.31
at rated current
Cooling air requirement Enﬂgés) 0.022 (0.78) 0.039 (1.38) 0.094 (3.32) 0.094 (3.32) 0.117 (4.13)
s
Sound pressure level L, (1 m) dB <60 <62 <60 <60 <65
24 V DC power supply A 1 1 1 1 1
for the Control Unit
Input current 3
® Rated 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, V1/L2, W1/L3
e Conductor cross-section, max. mm2 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
e 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 %), 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 IP20 IP20 IP20 IP20 IP20
Dimensions
* 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)
e Depth
- Without Control Unit mm (in) 204 (8.03) 204 (8.03) 316 (12.44) 316 (12.44) 316 (12.44)
- With Control Unit mm (in) 260 (10.24) 260 (10.24) 372 (14.65) 372 (14.65) 372 (14.65)
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) 51 (112) 51 (112)

") The rated output current /g and the base-load current /_are based on
the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3) 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 /i4eq) — these current
values are specified on the rating plate.

4) 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

PM260 Power Modules

Line voltage 500 ... 690 V 3 AC
Without integrated line filter
With integrated line filter

Output current
at 50 Hz 690 V 3 AC

PM260 Power Modules
6SL.3225-0BH27-5UA1
6SL.3225-0BH27-5AA1

6SL.3225-0BH31-1UA1
6SL.3225-0BH31-1AA1

6SL3225-0BH31-5UA1
6SL3225-0BH31-5AA1

* Rated current /aeq " A 14 19 23

® Base-load current l|_1) A 14 19 23

® Base-load current IH2) A 10 14 19

® max A 20 28 38

Rated power

® Based on /| kW (hp) 11 (15) 15 (20) 18.5 (25)

® Based on Iy kW (hp) 7.5(10) 11(15) 15 (20)

Rated pulse frequency kHz 16 16 16

Efficiency 7 0.95 0.95 0.95

Power loss kW 0.58 0.72 0.82

at rated current

Cooling air requirement Enf;//s) 0.044 (1.55) 0.044 (1.55) 0.044 (1.55)
s

Sound pressure level L (1 m) dB <64 <64 <64

24 V DC power supply A 1 1 1

for the Control Unit

Input current 3

® Rated current A 13 18 22

® Based on Iy A 10 13 18

Line supply connection Terminal strip Terminal strip Terminal strip

U1/L1, Vi/L2, W1/L3

e Conductor cross-section mm? 25...16 25...16 25...16

Motor connection Terminal strip Terminal strip Terminal strip

U2, V2, w2

* Conductor cross-section mm? 25...16 25...16 25..16

PE connection On housing with M6 screw On housing with M6 screw On housing with M6 screw

Motor cable length, max. 4)

® Shielded m (ft) 200 (656) 200 (656) 200 (656)

¢ Unshielded m (ft) 300 (984) 300 (984) 300 (984)

Degree of protection IP20 IP20 IP20

Dimensions

¢ Width mm (in) 275 (10.83) 275 (10.83) 275 (10.83)

* Height mm (in) 512 (20.16) 512 (20.16) 512 (20.16)

e Depth

- Without Control Unit mm (in) 204 (8.03) 204 (8.03) 204 (8.03)

- With Control Unit mm (in) 260 (10.24) 260 (10.24) 260 (10.24)
Frame size FSD FSD FSD
Weight, approx.

* Without integrated line filter kg (Ib) 22 (48.5) 22 (48.5) 22 (48.5)
¢ With integrated line filter kg (Ib) 23(50.7) 23 (50.7) 23 (50.7)

") The rated output current /46 and the base-load current /_are based
on the duty cycle for low overload (LO).

2) The base-load current Iy is based on the duty cycle for high overload

(HO).

3)

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.

4)

Shielded motor cables must be used in order to maintain the limit values

for field-conducted disturbances according to EN 61800-3 Class 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

Line voltage 500 ... 690 V 3 AC
Without integrated line filter

PM260 Power Modules
6SL.3225-0BH32-2UA1
6SL.3225-0BH32-2AA1

6SL.3225-0BH33-0UA
6SL.3225-0BH33-0AA1

6SL.3225-0BH33-7UA1
With integrated line filter 6SL3225-0BH33-7AA1

Output current
at 50 Hz 690 V 3 AC

* Rated current /aeq " A 35 42 62
* Base-load current /") A 35 42 62
« Base-load current /2 A 26 35 42
* hnax A 52 70 84

Rated power

e Based on /. kW (hp) 30 (40) 37 (50) 55 (75)
® Based on Iy kW (hp) 22 (30) 30 (40) 37 (50)
Rated pulse frequency kHz 16 16 16
Efficiency 7 0.95 0.95 0.95
Power loss kW 1.13 1.29 1.73
at rated current
Cooling air requirement (mﬂg;s) 0.131 (4.63) 0.131 (4.63) 0.131 (4.63)
s
Sound pressure level L, (1 m) dB <70 <70 <70
24 V DC power supply A 1 1 1
for the Control Unit
Input current 3)
® Rated current A 34 41 60
e Based on Iy A 26 34 41
Line supply connection M6 screw studs M6 screw studs M6 screw studs
U1/L1, V1/L2, W1/L3
* Conductor cross-section mm? 10...50 10 ... 50 10 ... 50
Motor connection M6 screw studs M6 screw studs M6 screw studs
U2, v2, w2
e Conductor cross-section mm2 10 ... 50 10 ... 50 10 ... 50
PE connection On housing with M6 screw On housing with M6 screw On housing with M6 screw
Motor cable length, max. 4
® Shielded m (ft) 200 (656) 200 (656) 200 (656)
¢ Unshielded m (ft) 300 (984) 300 (984) 300 (984)
Degree of protection IP20 IP20 IP20
Dimensions
* Width mm (in) 350 (13.78) 350 (13.78) 350 (13.78)
® Height mm (in) 634 (24.96) 634 (24.96) 634 (24.96)
® Depth
- Without Control Unit mm (in) 316 (12.44) 316 (12.44) 316 (12.44)
- With Control Unit mm (in) 372 (14.65) 372 (14.65) 372 (14.65)
Frame size FSF FSF FSF
Weight, approx.
® Without integrated line filter kg (Ib) 56 (123) 56 (123) 56 (123)
o With integrated line filter kg (Ib) 58 (128) 58 (128) 58 (128)

") The rated output current lateq @nd the base-load current /_are based on 3)

the duty cycle for low overload (LO). 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 fa1eq) — these current
(HO). values are specified on the rating plate.
4) Shielded motor cables must be used in order to maintain the limit values
for field-conducted disturbances according to EN 61800-3 Class C2.

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

2)
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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, PM230 Power Modules
Pulse frequency

Rated power ") Rated output current in A

at 50 Hz 400 V 3 AC for a pulse frequency of

kW hp 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
0.37 0.5 1.3 1.1 0.91 0.78 0.65 0.59 0.52
0.55 0.75 1.7 1.45 1.19 1.02 0.85 0.77 0.68
0.75 1.0 2.2 1.87 1.54 1.32 1.10 0.99 0.88
11 15 3.1 2.64 217 1.86 1.55 1.40 1.24
15 2.0 41 3.49 2.87 2.46 2.05 1.85 1.64
2.2 3.0 59 5.02 413 3.54 2.95 2.66 2.36
3.0 4.0 7.7 6.55 5.39 4.62 3.85 3.47 3.08
4.0 5.0 10.2 8.67 714 6.12 51 4.59 4.08
55 7.5 13.2 11.22 9.24 7.92 6.6 5.94 5.28
7.5 10 18.0 18:3 12.6 10.8 9.0 8.1 7.2
11.0 15 26.0 221 18.2 15.6 13.0 1.7 10.4
15.0 20 32.0 27.2 22.4 19.2 16.0 14.4 12.8
18.5 25 38.0 32.3 26.6 22.8 19.0 171 15.2
22 30 45.0 38.25 18 27.0 225 20.25 18.0
30 40 60.0 51.0 42.0 36.0 30.0 27.0 24.0
37 50 75.0 63.75 525 45.0 37.5 33.75 30.0
45 60 90.0 76.5 63.0 54.0 45.0 40.5 36.0
55 75 110 935 77.0 66.0 2 55.0 2 4952 4402
75 100 145 123.3 101.5 - - - -
90 125 178 151.3 124.6 - - - -

2)

") Rated power based on the rated output current /4. The rated output Values apply only to IP20 variants.

current k404 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

Ambient temperature System operating voltage
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65 35+-—— i e B R 65 407 8
e° 25 & St ! G
= 201 t <
g | L8
0 e 0 +—©
0 10 20 30 40 50 °C 60 340 360 380 400 420 440 460 480 500 520V 540
(32) (50) (68) (86) (104)  (122) (°F)(140) 342 528
Ambient temperature —s Supply voltage —
Low overload (LO) for PM230 Power Modules, frame sizes FSA to FSF Permissible output current as a function of line voltage
% 100 100 ‘
% D % | [
£ 75 g 80 x
o @ H |
25 g ol 1
32 o ‘ !
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=] S = 4017 8
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0 10 20 30 40 50 °C 60 o 340 360 380 400 420 440 460 480 500 520 1V 540
(32) (50) (68) (86) (104)  (122) (°F)(140) 342 528
Ambient temperature —» Sy veliizge ==
High overload (HO) for PM230 Power Modules, frame sizes FSA to FSF Permissible rated power as a function of line voltage

Note:

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

Installation altitude

The clearance inside the inverter can isolate surge voltages in
accordance with overvoltage category Il as defined by

EN 60664-1 up to an installation altitude of up to 2000 m
(6562 ft) above sea level.

At least one of the following conditions must be fulfilled for
altitudes above 2000 m (6562 ft) and below 4000 m (13124 ft)
above sea level:

The inverter is connected to:

e A TN system with isolated neutral (not an externally grounded
connector) or

e via an isolation transformer which provides a TN system with
a grounded neutral.

There is no need to reduce the line voltage.

Note:
The connected motors and power elements must be considered
separately.
* 100
L% \\
c
o 9 90
55 e
32
€3 80 3
e 3 8
70 5\
é\
60 @
0 1000 2000 3000 m 4000
(3281) (6562) (9843)  (ft) (13124)

Installation altitude above sea level —=

Permissible output current as a function of installation altitude
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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 0
at 50 Hz 400 V 3 AC

Rated output current in A
for a pulse frequency of

kW hp 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
0.55 0.75 1.7 1.45 1.19 1.02 0.85 0.77 0.68
0.75 1.0 2.2 1.87 1.54 1.32 1.10 0.99 0.88
11 1.5 3.1 2.64 217 1.86 1.55 1.40 1.24
1.5 2.0 41 3.49 2.87 2.46 2.05 1.85 1.64
2.2 3.0 5.9 5.02 413 3.54 2.95 2.66 2.36
3.0 4.0 7.7 6.55 5.39 4.62 3.85 3.47 3.08
Ambient temperature Line voltage
*100 *100
= & %
S 75 N s7l . 1
<3 I S [ S S S 874
32 32
E 3 50 o €3 50
o5 8 o5 X
oo 8 oo g
25 ) 25 =
o i\
0 10 20 30 40 50 C° 60 0 10 20 30 40 50 C° 60
(32) (50) (68) (86) (104) (122) (F°) (140) (32) (50) (68) (86) (104) (122)  (F°) (140)

Ambient temperature —=

Low overload (LO)
Note:
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.

Installation altitude

The clearance inside the inverter can isolate surge voltages in
accordance with overvoltage category Il as defined by

EN 60664-1 up to an installation altitude of up to 2000 m
(6562 ft) above sea level.

At least one of the following conditions must be fulfilled for alti-
tudes above 2000 m (6562 ft) and below 4000 m (13124 ft)
above sea level:

The inverter is connected to:

e a TN system with isolated neutral (not an externally grounded
connector) or

e via an isolation transformer which provides a TN system with
a grounded neutral.

There is no need to reduce the line voltage.
Note:

The connected motors and power elements must be considered
separately.

* 100
L% \\
c
o © 90
S5 e
82
£3 o0 :
23 5
70 g
g
60 o
0 1000 2000 3000 m 4000
(3281) (6562) (9843)  (ft) (13124)

Installation altitude above sea level —=

Permissible output current as a function of installation altitude

Ambient temperature —=

High overload (HO)
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Permissible input voltage as a function of installation altitude
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(o2}
o

N
o

N
o

Permissible rated power —s

!
|
t
|
4
+
|
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|
|
|
|
|
|

£ G_D011_EN_00325

w
X
o

0 360 380 400 420 440 460 480 500 520 V5
8

342 52
Supply voltage —»

Permissible rated power as a function of line voltage
Note:

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 lateq- The rated output
current h4teq 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
Derating data, PM240 Power Modules
Pulse frequency

Rated power Rated output current in A

at 400V 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
0.37 0.50 = 1.3 1.1 09 08 07 0.6 05
0.55 0.75 = 1.7 1.4 1.2 1.0 0.9 0.8 0.7
0.75 1.0 = 22 1.9 1.5 1.3 1.1 1.0 0.9
1.1 15 = 3.1 2.6 2.2 1.9 1.6 1.4 1.2
15 2.0 = 41 35 29 25 2.1 1.8 1.6
2.2 3.0 = 5.9 5.0 4.1 35 3.0 27 2.4
3.0 4.0 = 7.7 6.5 5.4 46 39 35 3.1
4.0 5.0 = 10.2 8.7 7.1 6.1 5.1 46 4.1
75 10 = 18.0 16.2 13.3 11.4 95 8.6 76
11.0 15 = 25.0 22.1 18.2 15.6 13.0 11.7 10.4
15.0 20 = 32.0 27.2 22.4 19.2 16.0 14.4 12.8
18.5 25 = 38.0 32.3 26.6 22.8 19.0 17.1 15.2
22.0 30 = 45.0 38.3 315 27.0 225 20.3 18.0
30.0 40 = 62.0 52.7 43.4 37.2 31.0 27.9 24.8
37.0 50 = 75.0 63.8 52,5 45.0 375 33.8 30.0
45.0 60 = 90.0 76.5 63.0 54.0 45.0 40.5 36.0
55.0 75 = 110.0 93.5 77.0 = = - -
75.0 100 = 145.0 123.3 101.5 = = = =
90.0 125 = 178.0 151.3 124.6 = = = =
110.0 150 205.0 " 178.0 = = = = = =
132.0 200 250.0 1) 202.0 = = = = - -
160.0 250 302.0 " 250.0 = = = = - -
200.0 300 37007 302.0 = = = = = =
250.0 400 47701 370.0 = = = = - -

) The pulse frequency can only be switched over from 4 kHz (default) to
2 kHz for the low overload (LO) duty cycle.
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SINAMICS G120 standard inverters

0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Characteristic curves

Ambient temperature
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Low overload (LO) for PM240 Power Modules, frame sizes FSA to FSF
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Low overload (LO) for PM240 Power Modules, frame size FSGX
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High overload (HO) for PM240 Power Modules, frame sizes FSA to FSF
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Ambient temperature —=
High overload (HO) for PM240 Power Modules, frame size FSGX
Note:

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.

Installation altitude

The clearance inside the inverter can isolate surge voltages in
accordance with overvoltage category Il as defined by

EN 60664-1 up to an installation altitude of up to 2000 m
(6562 ft) above sea level.

At least one of the following conditions must be fulfilled for alti-
tudes above 2000 m (6562 ft) and below 4000 m (13124 ft)
above sea level:

The inverter is connected to:

e a TN system with isolated neutral (not an externally grounded
connector) or

e via an isolation transformer which provides a TN system with
a grounded neutral.

There is no need to reduce the line voltage.
Note:

The connected motors and power elements must be considered
separately.
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Installation altitude above sea level —=

Permissible output current as a function of the installation altitude for
PM240 Power Modules, frame sizes FSA to FSF
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Installation altitude above sea level —

Permissible output current as a function of the installation altitude for
PM240 Power Modules, frame size FSGX
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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, PM250 Power Modules
Pulse frequency

Rated power Rated output current in A
at 400V 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
11.0 15 25 18.1 171 15.2 13.3 11.4 9.5
15.0 20 32 24.7 23.4 20.8 18.2 15.6 13
18.5 25 38 32 27 23 19 17 15
22.0 30 45 38 32 27 23 20 18
30.0 40 60 51 42 36 30 27 24
37.0 50 75 64 53 45 38 34 30
45.0 60 90 77 63 54 45 41 36
55.0 75 110 94 77 - - - -
75.0 100 145 123 102 = = = =
90.0 125 178 151 125 - - - -
Ambient temperature Installation altitude
100 The clearance inside the inverter can isolate surge voltages in
* % accordance with overvoltage category lll as defined by
< 75 N EN 60664-1 up to an installation altitude of up to 2000 m
o 2
e e T e e (6562 ft) above sea level.
D =
E 350 s At least one of the following conditions must be fulfilled for alti-
e 3 g tudes above 2000 m (6562 ft) and below 4000 m (13124 ft)
2 g above sea level:
E‘ The inverter is connected to:
v e 4y e & M G @& e a TN system with isolated neutral (not an externally grounded
(32) (50) (68) (86) (104) (122) (F°) (140) connector) or
(AT TR == e via an isolation transformer which provides a TN system with
Low overload (LO) for PM250 Power Modules, frame sizes FSC to FSF a grounded neutral.
100 There is no need to reduce the line voltage.
j % Note:
R4 I N I W U U
é % 74 The connected motors and power elements must be considered
é 5 50 ) separately.
e 3 g
25 = ! oy
= L% \\
[=} c
d 28 90
0 10 20 30 40 50 C° 60 g 3 I
(32) (50) (68) (86) (104) (122)  (F°) (140) E3 80 s
) e 3 s
Ambient temperature —= 70 5‘
High overload (HO) for PM250 Power Modules, frame sizes FSC to FSF §‘
o
Note: 600 1000 2000 3000 m 4000
) ) (3281) (6562) (9843)  (ft) (13124)
The operating temperature ranges of the Control Units should be Installation altitude above sea level —=
taken into account. The temperature ranges are specified in the
section Technical specifications under Control Units. Permissible output current as a function of the installation altitude for

PM250 Power Modules, frame sizes FSC to FSF
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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, PM260 Power Modules

Pulse frequency

No pulse frequency derating, as the PM260 Power Modules con-
tinuously operate with 16 kHz.

Ambient temperature
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Low overload (LO) for PM260 Power Modules, frame size FSD
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Low overload (LO) for PM260 Power Modules, frame size FSF
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High overload (HO) for PM260 Power Modules, frame size FSD
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High overload (HO) for PM260 Power Modules, frame size FSF
Note:

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.

Installation altitude

The clearance inside the inverter can isolate surge voltages in
accordance with overvoltage category Il as defined by

EN 60664-1 up to an installation altitude of up to 2000 m
(6562 ft) above sea level.

At least one of the following conditions must be fulfilled for alti-
tudes above 2000 m (6562 ft) and below 4000 m (13124 ft)
above sea level:

The inverter is connected to:

e a TN system with isolated neutral (not an externally grounded
connector) or

e via an isolation transformer which provides a TN system with
a grounded neutral.

There is no need to reduce the line voltage.
Note:

The connected motors and power elements must be considered
separately.
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0 1000 2000 3000 m 40
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Installation altitude above sea level —=

Permissible output current as a function of the installation altitude for
PM260 Power Modules, frame sizes FSD and FSF

System operating voltage
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B \ :
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Line operating voltage —=

Permissible rated power as a function of the system operating voltage for
PM260 Power Modules, frame sizes FSD and FSF

Note:

The power units can be operated with 500 V -10 %. In this case,
the power is linearly reduced correspondingly.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Dimensional drawings

PM230 Power Modules, degree of protection IP55/UL Type 12
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Blanking cover

Principle dimension drawing and drill pattern for PM230 Power Modules, degree of protection IP55/UL Type 12 with integrated line filter class A/B

Frame size Dimensions Drilling dimensions Cooling clearance Mounting
in mm (inches) in mm (inches) in mm (inches)
a b © d e f top bottom side With bolts, nuts and
(width) (height) (depth) i) washers

PM230 Power Modules, degree of protection IP55/UL Type 12 with integrated line filter class A/B

FSA 154 460 249 132 445 11 100 0 0 4 x M4
(6.06) (18.11) (9.8) (5.19) (17.51) (0.43) (3.94) (0) (0)

FSB 180 540 249 158 524 11 100 0 0 4 x M4
(7.08) (21.25) (9.8) (5.9) (20.62) (0.43) (3.94) (0) (0)

FSC 230 620 249 208 604 11 125 0 0 4 x M5
(9.05) (24.4) (9.8) (8.18) (23.77) (0.43) (4.92) (0) (0)

FSD 320 640 329 285 600 17.5 300 0 50 4 x M8
(12.59) (25.19) (12.95) (11.22) (23.62) (0.69) (11.81) (0) (1.97)2

FSE 320 751 329 285 710 17.5 300 0 50 4 x M8
(12.59) (29.56) (12.95) (11.22) (27.95) (0.69) (11.81) (0) (1.97)2

FSF 410 915 416 370 870 20 350 0 50 4 x M8
(16.14) (36.02) (16.38) (14.56) (34.25) (0.79) (13.78) (0) (1.97)2

) Increased depth: 2) Up to 40 °C (104 °F) without any lateral clearance.

e When the IOP is plugged on, the depth increases by 15 mm (0.59 in)
* When the BOP-2/blanking cover is plugged on, the depth increases by
5mm (0.2 in)

6/78 Siemens D 31 N - January 2013



© Siemens AG 2013

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Dimensional drawings

PM230 Power Modules, degree of protection IP20, standard variant and PM240-2 Power Modules, standard variant
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Principle dimension drawing and drill pattern for PM230 Power Modules, degree of protection IP20, standard variant, with/without integrated line filter
class A and PM240-2 Power Modules, standard variant, with/without integrated line filter class A

Frame size Dimensions Drilling dimensions Cooling clearance Mounting
in mm (inches) in mm (inches) in mm (inches)
a b c e f top bottom  side 2 With bolts
(width) (height) (depth)

PM230 Power Modules, degree of protection IP20, standard variant, with/without integrated line filter class A

FSA 73 196 165 62.3 186 6 80 100 0 3 x M4
(2.87) (7.72) (6.5) (2.45) (7.32) (0.24) (3.15) (3.94) (0)

FSB 100 292 165 80 281 6 80 100 0 4 x M4
(3.94) (11.5) (6.5) (3.15) (11.086) (0.24) (3.15) (3.94) (0)

FSC 140 855 165 120 343 6 80 100 0 4 x M5
(5.51) (13.98) (6.5) (4.72) (13.5) (0.24) (3.15) (3.94) (0)

FSD 275 419/512 204 235 325/419 11 300 300 0 4 x M6
(10.83) (16.50/20.16)  (8.03) (9.25) (12.8/16.5) (0.43) (11.81) (11.81) (0)

FSE 275 499/635 204 235 405/541 11 300 300 0 4 x M6
(10.83) (19.65/25) (8.03) (9.25) (15.94/21.3)  (0.43) (11.81) (11.81) (0)

FSF 350 634/934 316 300 598/899 11 350 350 0 4 x M8
(13.78) (24.96/36.77)  (12.44) (11.81) (23.54/35.39)  (0.43) (13.78) (13.78) (0)

FSA 73 196 165 62.3 186 6 80 100 0 3 x M4
(2.87) (7.72) (6.5) (2.45) (7.32) (0.24) (3.15) (3.94) (0)

" Increased depth: 2) The Power Modules can be mounted side by side. A side clearance of
* When the CU230P-2 Control Unit is plugged on, the depth increases by 1 mm (0.04 in) is recommended for tolerance-related reasons.
58 mm (2.28 in).
® When the CU240B-2 or CU240E-2 Control Unit is plugged on, the depth
increases by 40 mm (1.57 in).
e When the IOP is plugged on, the depth increases by a further 25 mm
(0.98in).
* When the BOP-2 is plugged on, the depth increases by a further 15 mm
(0.59in).
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Power Modules

. Dimensional drawings

PM230 Power Modules, degree of protection IP20, push-through variant and PM240-2 Power Modules, push-through variant
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Principle dimension drawing and drill pattern for PM230 Power Modules, degree of protection IP20, push-through variant, with/without integrated line
filter class A and PM240-2 Power Modules, push-through variant, with/without integrated line filter class A

Frame size Dimensions Drilling dimensions Section of cabinet Cooling clearance Mounting
in mm (inches) in mm (inches) in mm (inches) in mm (inches)
a b e f top bottom  side®  With bolts

© d g h
(width)  (height) (depth) ) (width)  (height)
PM230 Power Modules, degree of protection IP20, push-through variant, with/without integrated line filter class A

FSA 1259 238 171 106 103 27 88 198 80 100 0 M5
(4.96)  (9.37)  (6.73)  (417)  (408)  (1.06)  (3.46)  (7.8) (3.15) (394  (0)

FSB 1539 345 171 134 1475 345 116 304 80 100 0 M5
(6.06) (13.58) (6.73)  (5.28)  (5.81)  (1.36)  (457)  (11.97) (3.15)  (3.94)  (0)

FSC 200 4105 171 174 123 30.5 156 365 80 100 0 M5
(7.87)  (16.16) (6.73)  (6.85)  (4.84)  (1.2) (6.14)  (1437) (315  (3.94)  (0)

PM240-2 Power Modules, push-through variant, with/without integrated line filter class A

FSA 125.9 238 171 106 103 27 88 198 80 100 0 M5
(4.96) (9.37) (6.73) (4.17) (4.06) (1.06) (3.46) (7.8) (3.15) (3.94) (0)

" Overall depth, of which 117.7 mm (4.63 in) is inside and 53.1 mm (2.09 in) 2) The Power Modules can be mounted side by side (mounting frame to
is outside the control cabinet. mounting frame). A side clearance of 1 mm (0.04 in) is recommended for
Increased depth: tolerance-related reasons.

e When the CU230P-2 Control Unit is plugged on, the depth increases by
58 mm (2.28 in).

® When the CU240B-2 or CU240E-2 Control Unit is plugged on, the depth
increases by 40 mm (1.57 in).

e When the IOP is plugged on, the depth increases by a further 25 mm
(0.98in).

* When the BOP-2 is plugged on, the depth increases by a further 15 mm
(0.591in).
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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, PM250 and PM260 Power Modules, degree of protection IP20
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Principle dimension drawing and drill pattern for PM240, PM250 and PM260 Power Modules, degree of protection IP20, with/without integrated line
filter class A

Frame size Dimensions
in mm (inches)

Drilling dimensions
in mm (inches)

Cooling clearance
in mm (inches)

Mounting

a b c d e f top/ bottom front side With bolts, nuts and
(width)  (height) (depth) M washers

PM240 Power Modules, degree of protection IP20, with/without integrated line filter class A

FSA 78 1178 145 36.5 160 6 100 0 30 2 x M4
(2.87)  (6.81) (5.71) (1.44)  (6.3) (0.24)  (3.94) (0) (1.18)2

FSB 153 270 165 133 258 6 100 0 40 4 x M4
(6.02)  (10.63) (6.5) (5.24)  (10.16) (0.24)  (3.94) (0) (1.57)2

FSC 189 334 185 167 323 6 125 0 50 4 x M5
(7.44) (13.15) (7.28) (6.57) (12.72) (0.24) (4.92) (0) (1.97)2

FSD 275 419/512 204 235 325/419 11 300 0 0 4 x M8
(10.83)  (16.5/20.16) (8.03) (9.25) (12.8/16.5) (0.43) (11.81) (0) 0)

FSE 275 499/635 204 235 405/541 11 300 0 0 4 x M8
(10.83)  (19.65/25) (8.03) (9.25) (15.94/21.3) (0.43) (11.81) (0) 0)

FSF 350 634/934 316 300 598/899 11 350 0 0 4 x M8
(13.78)  (24.96/36.77)  (12.44)  (11.81) (23.54/35.39) (0.43) (13.78) (0) 0)

PM240 Power Modules, degree of protection IP20, without integrated line filter

FSGX 326 1533 547 125 1506 14.5 250/150 50 0 6 x M8
(12.9) (60.35) (21.6) (4.92) (59.29) (0.57) (9.84/5.91) (1.97) (0)

PM260 Power Modules, degree of protection IP20, with/without integrated line filter class A

FSD 275 512 204 235 419 11 300 0 0 4 x M8
(10.83)  (20.16) (8.03) (9.25) (16.5) (0.43) (11.81) (0) (0)

FSF 350 634 316 300 598 11 350 0 0 4 x M8
(13.78)  (24.96) (12.44) (11.81)  (23.54) (0.43) (13.78) (0) (0)

" Increased depth: 2) Up to 40 °C (104 °F) without any lateral clearance.

® When the CU230P-2 Control Unit is plugged on, the depth increases by
58 mm (2.28 in).

e When the CU240B-2 or CU240E-2 Control Unit is plugged on, the depth
increases by 40 mm (1.57 in).

* When the IOP is plugged on, the depth increases by a further 25 mm
(0.98in).

¢ When the BOP-2 is plugged on, the depth increases by a further 15 mm
(0.59in).

With the PM240 Power Module, frame size FSGX, the depth does not

increase when devices are plugged on.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp

Line-side components

to 400 hp

Line filters

. Overview

Rated power

. Selection and ordering data

SINAMICS G120
PM240 Power Module

Line filter class A
according to EN 55011

Type Frame
kW hp 6SL3224-... size Order No.
380...480 V3 AC
0.37 050 OBE13-7UA0 FSA  6SE6400-2FA00-6AD0O
055 0.75 O0BE15-5UA0
0.75 1.0 0BE17-5UA0
11 1.5 0BE21-1UAO0
15 2.0 0BE21-5UA0
110 150 OBE38-8UAO  FSF 6SL3203-0BE32-5AA0
132 200 OBE41-1UAO0
160 250 OXE41-3UA0  FSGX 6SL3000-0BE34-4AA0
200 300 O0XE41-6UAO
250 400 O0XE42-0UA0  FSGX 6SL3000-0BE36-0AA0

Rated power

SINAMICS G120
PM240 Power Module

Line filter class B
according to EN 55011

Type Frame
kW hp 6SL3224-... size Order No.
Line filter for Power Modules, frame size FSA 380 ... 480 V 3 AC

0.37 050 OBE13-7UA0 FSA  6SE6400-2FB00-6ADO
055 0.75 O0BE15-5UA0

0.75 1.0 OBE17-5UA0

11 15 0BE21-1UAO

1.5 2 0BE21-5UAQ

2.2 3 0BE22-2AA0  FSB 6SL3203-0BE21-6SA0
3.0 4 0BE23-0AA0

4.0 5 0BE24-0AA0

7.5 10 OBE25-5AA0 FSC  6SL3203-0BD23-8SA0
11 15 OBE27-5AA0

15 20 0OBE31-1AAQ

Rated power

SINAMICS G120
PM250 Power Module

Type Frame
kW hp 6SL3225-... size
38 80V 3 AC
7.5 10 OBE25-5AA1 FSC
11 15 0BE27-5AA1
Line filter for PM240 Power Modules, frame size FSGX 15 20 OBE31-1AA1

With one of the additional line filters, the Power Module reaches
a higher radio interference class.

Line filter class B
according to EN 55011

Order No.

6SL3203-0BD23-8SA0
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components

Line filters

. Integration

Frame sizes FSA to FSF of the PM230 Power Module in degree Frame sizes FSC of the PM250 Power Module are available only
of protection IP20 are available both with and without an inte- with integrated line filter class A. To achieve class B, PM250
grated line filter class A. Power Modules must be additionally fitted with a base filter

Frame size FSA of the PM240 Power Module is available only class B.

without integrated line filter class A. A base filter is therefore No additional line filters class B are available for the PM260
available so that class A can be achieved. A base filter class B Power Module.
is also available so that class B can be achieved.

Frame sizes FSB and FSC of the PM240 Power Module are avail-
able both with and without integrated line filter class A. For com-
pliance with class B, PM240 Power Modules with integrated line
filter class A must be fitted additionally with a base filter class B.

An external line filter class A is available for frame size FSGX of
the PM240 Power Module.

Line filters that are optionally available depending on the Power Module used

Frame size

FSA FSB FSC FSD FSE FSF FSGX
PM230 Power Module degree of protection IP55/UL Type 12
Available frame sizes v v v v v v _

Line-side power components

Line filter class A | | | | | | -

Line filter class B | | | | | | -
PM230 Power Module degree of protection IP20

Available frame sizes v 4 v v 4 v =
Line-side power components

Line filter class A F F F F F F -
PM240-2 Power Module with integrated braking chopper

Available frame sizes v v v v v v -

Line-side power components

Line filter class A

PM240 Power Module with integrated braking chopper Without inte-
grated braking
chopper

Available frame sizes

Line-side power components

Line filter class A u F F F F Fs sh
Line filter class B U U u = = = =
PM250 Power Module with line-commutated energy recovery

Available frame sizes - - v v v v -

Line-side power components
Line filter class A - - | F E = _
Line filter class B - - U = — _ _

PM260 Power Module with line-commutated energy recovery and integrated sine-wave filter

Available frame sizes - - - v - v _

Line-side power components

Line filter class A - - = F _ F _

Line filter class B - = = - — — _

U = Base component

S = Lateral mounting

= Integrated

F = Power Modules available with and without integrated filter class A
— = Not possible

) PM240 FSF Power Modules from 110 kW (150 hp) and higher and FSGX,
are available only without an integrated filter class A. An optional line filter
class A for lateral mounting is available instead.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components

Line filters

. Technical specifications

Line voltage 380 ... 480 V 3 AC

Line filter class A
6SE6400-2FA00-6ADO

6SL.3203-0BE32-5AA0

6SL3000-0BE34-4AA0

6SL.3000-0BE36-0AA0

Rated current A 6 250 440 600

Line supply connection Screw terminals On housing with M8 1 x hole for M10 1 x hole for M10

L1, 12,13 screw stud Provided for busbar Provided for busbar
connection connection

« Conductor cross-section  mm? 25 = = =

Load connection Shielded cable On housing with M8 On housing with M10 On housing with M10

U, v,w screw stud screw stud screw stud

« Conductor cross-section mm?  3x 25 = - _

¢ Length m (ft) 0.4 (1.31) - - -

PE connection On housing with M4 Flat connector for M10 1 x hole for M8 1 x hole for M10

screw stud screw

Degree of protection IP20 IPOO IPOO IPOO

Dimensions

o Width mm (in) 73 (2.87) 240 (9.45) 360 (14.17) 400 (15.75)

* Height mm (in) 200 (7.87) 360 (14.17) 240 (9.45) 265 (10.43)

® Depth mm (in) 42.5(1.67) 116 (4.57) 116 (4.57) 140 (5.51)

Possible as base Yes No No No

component

Weight, approx. kg (Ib) 0.5 (1.10) 12.4 (27.3) 12.3 (27.1) 19 (41.9)

Suitable for Type 6SL3224-0BE13-7UAO 6SL3224-0BE38-8UAO 6SL3224-0XE41-3UAO 6SL.3224-0XE42-0UAO

PM240 Power Module

6SL.3224-0BE15-5UA0

6SL.3224-0BE41-1UAQ

6SL.3224-0XE41-6UAO

6SL.3224-0BE17-5UA0
6SL.3224-0BE21-1UAQ
6SL.3224-0BE21-5UAQ

Suitable for
PM250 Power Module

® Frame size

Line voltage 380 ... 480 V 3 AC

Rated current A

FSA FSF

Line filter class B
6SE6400-2FB00-6AD0O
6

FSGX

6SL.3203-0BE21-6SA0
10.2

FSGX

6SL.3203-0BD23-8SA0
39.4

Line supply connection
L1, L2, L3

e Conductor cross-section ~ mm

Screw terminals

25

Screw terminals

2.5

Screw terminals

4

Load connection
U, v, W

e Conductor cross-section  mm
¢ Length

Shielded cable

3x25
0.4 (1.31)

Shielded cable

3x25
0.4 (1.31)

Shielded cable

3x4
0.4 (1.31)

PE connection

On housing with M4 screw stud

On housing with M4 screw stud

On housing with M4 screw stud

Degree of protection

P20

P20

IP20

Dimensions

* Width mm (in) 73 (2.87) 153 (6.02) 190 (7.48)

® Height mm (in) 200 (7.87) 296 (11.65) 362 (14.25)

® Depth mm (in) 42.5(1.67) 50 (1.97) 55 (2.17)

Possible as base Yes Yes Yes

component

Weight, approx. kg (Ib) 0.5(1.10) 1.5(3.31) 2.3(5.07)

Suitable for Type 6SL3224-0BE13-7UAO 6SL3224-0BE22-2AA0 6SL3224-0BE25-5AA0

PM240 Power Module

6SL.3224-0BE15-5UA0
6SL.3224-0BE17-5UA0
6SL.3224-0BE21-1UAO
6SL.3224-0BE21-5UA0

6SL.3224-0BE23-0AA0
6SL.3224-0BE24-0AA0

6SL.3224-0BE27-5AA0
6SL.3224-0BE31-1AAQ

Suitable for
PM250 Power Module

6SL.3225-0BE25-5AA1
6SL.3225-0BE27-5AA1
6SL.3225-0BE31-1AA1

® Frame size

FSA

FSB

FSC
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components
Line reactors

. Overview

Power Module frame size FSB, with base line reactor and shield connec-
tion plate

Line reactors for Power Modules, frame sizes FSA to FSE Line reactors are used to smooth voltage peaks or to bridge
commutating dips. Line reactors also reduce the effects of har-
monics on the inverter and the line supply.

Note:

A line reactor must not be used in combination with a PM230,
PM250 or PM260 Power Module.

. Benefits

Only AC reactors are available as reactors for the inverter.

e Only an AC reactor provides protection for the input rectifier of
the inverter.

e The capacitor lifetime of the inverter increases by a factor of 2
when using an AC reactor instead of a DC reactor.

e The harmonic behavior of AC reactors remains almost
constant over the complete lifetime. The harmonic behavior
of DC reactors changes over time (months).

e An AC reactor reduces possible asymmetries between the
current phases. In this case, a DC reactor would not be effec-
tive.

Line reactor for PM240 Power Modules, frame size FSGX
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components

Line reactors

. Selection and ordering data

Rated power  SINAMICS G120 Line reactor Rated power  SINAMICS G120 Line reactor
PM240-2 Power Module PM240 Power Module
Standard variant
Type Frame
Type Frame kW hp 6SL3224-... size Order No.

P
kW hp 6SL3210-... size Order No.
380...480V 3 AC
055 075 1PE11-8.0 FSA  6SL3203-0CE13-2AA0

380...480 V3 AC
037 050 OBE13-7UA0 FSA  6SE6400-3CC00-2AD3
055 0.75  O0BE15-5UA0

0.75 1.0 1PE12-3..0
1.1 1.5 1PE13-2..0

075 1.0 OBE17-5UA0  FSA  6SE6400-3CC00-4AD3
1.1 1.5 OBE21-1UAQ

15 2 1PE143.0  FoA  GSLSSEUEERIsUAAr 15 2 OBE215UA0  FSA  6SE6400-3CC00-6AD3
22 3 1PET6-1.0 22 3 O0BE222. A0 FSB  6SL3203-0CD21-0AAQ
30 4 1PE18-0.0 3.0 4 0BE23-0 . AO
: 4.0 5 0BE24-0 . AO FSB 6SL3203-0CD21-4AA0

Rated power  SINAMICS G120 Line reactor

Push-through variant 11.0 15 0BE27-5 . AO

Type Frame _ _ "
KW o 6913211 size Order No. 15.0 20 OBE31-1. A0 FSC 6SL3203-0CD23-5AA0
380 ... 480 V 3 AC 18.5 25 OBE31-5. A0 FSD 6SL3203-0CJ24-5AA0
2.2 3 1PE16-1ALO FSA 6SL3203-0CE21-0AA0 22 30 OBES1-8. AD
30 7 1PE18-0ULO 30 40 0BE32-2 . AO FSD 6SL3203-0CD25-3AA0

37 50 O0BE33-0. A0 FSE 6SL3203-0CJ28-6AA0
45 60 0BE33-7 . AD

55 75 0BE34-5. A0 FSF 6SE6400-3CC11-2FD0
75 100 OBES35-5. AO

90 125 OBE37-5. A0 FSF 6SE6400-3CC11-7FD0O

110 150 OBE38-8UA0  FSF 6SL3000-0CE32-3AA0

132 200 0BE41-1UA0  FSF 6SL3000-0CE32-8AA0

160 250 OXE41-3UAO0  FSGX 6SL3000-0CE33-3AA0

200 300 O0XE41-6UA0  FSGX 6SL3000-0CE35-1AA0
250 400 OXE42-0UAO
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components

Line reactors

. Integration

The line reactors for PM240 Power Modules of frame sizes FSA The line reactor is connected to the line supply through
to FSE are designed as base components. The line reactor is terminals.

attached to the mounting surface and the Power Module is

mounted directly on the line reactor. The cables to the Power

Module are already connected at the line reactor.

Line reactors that are optionally available depending on the Power Module used

Frame size

FSA FSB FSC FSD FSE FSF FSGX
PM230 Power Module degree of protection IP20 or IP55/UL Type 12
Available frame sizes v v v v v v =

Line-side power components

Line reactor V) -0 -0 -0 N -0 -D
PM240-2 Power Module with integrated braking chopper

Available frame sizes v - - - - - -

Line-side power components

Line reactor

PM240 Power Module with integrated braking chopper Without inte-
grated braking
chopper

Available frame sizes

Line-side power components
Line reactor U u u u u S S
PM250 Power Module with line-commutated energy recovery

Available frame sizes - - v v v v -

Line-side power components

Line reactor ) - _ ) ) ) ) _

PM260 Power Module with line-commutated energy recovery and integrated sine-wave filter

Available frame sizes - - = v = v —

Line-side power components

Line reactor ) - _ _ ) _ ) _

U = Base component
S = Lateral mounting
— = Not possible

" A line reactor is not required and must not be used in conjunction with a
PM230, PM250 or PM260 Power Module.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp

Line-side components

. Technical specifications

Line voltage 380 ... 480 V 3 AC

Line reactor
6SL3203-0CE13-2AA0

6SL3203-0CE21-0AAD

Rated current A 4 11.3
Power loss W 23/26 36/40
at 50/60 Hz
Line supply/load Screw terminals Screw terminals
connection
L1, 1L2, 1L3/
2L1,2L2, 2L3
« Conductor cross-section mm? 4 4
PE connection M4 x 8; U washer; spring lock washer M4 x 8; U washer; spring lock washer
Degree of protection Control cabinet built-in unit IP20 Control cabinet built-in unit IP20
Dimensions
* Width mm (in) 125 (4.92) 125 (4.92)
® Height mm (in) 120 (4.72) 140 (4.72)
® Depth mm (in) 71 (2.80) 71 (2.80)
Weight, approx. kg (Ib) 1.1(2.43) 2.1(4.63)
Suitable for Type 6SL3210-1PE11-8..0 6SL3210-1PE14-3..0
PM240-2 Power Module 65L3210-1PE12-3..0 6SL3210-1PE16-1..0
standard variant
6SL3210-1PE13-2..0 6SL3210-1PE18-0..0
Suitable for Type - 6SL3211-1PE16-1ALO

PM240-2 Power Module
push-through variant

6SL.3211-1PE18-0ULO

® Frame size

Line voltage 380 ... 480 V 3 AC

FSA

Line reactor
6SE6400-3CC00-2AD3

6SE6400-3CCO00-4AD3

FSA

6SE6400-3CC00-6AD3

6SL.3203-0CD21-0AA0

Rated current A 1.9 3.5 4.8 9

Power loss W 6/7 12.5/15 7.5/9 9/11

at 50/60 Hz, approx.

Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals

U1, V1, W1

« Conductor cross-section  mm? 6 6 6 6

Load connection Cable Cable Cable Cable

* Conductor cross-section 4 x AWG16 4 x AWG16 4 x AWG16 4 x AWG16
(1.5 mm3) (1.5 mm?) (1.5 mmA) (1.5 mm?)

¢ Length, approx. m (ft) 0.38 (1.25) 0.38 (1.25) 0.38 (1.25) 0.46 (1.51)

PE connection On housing with M5 On housing with M5 On housing with M5 On housing with M5
screw stud screw stud screw stud screw stud

Degree of protection P20 P20 IP20 IP20

Dimensions

« Width mm (in) 75.5 (2.97) 75.5 (2.97) 75.5 (2.97) 153 (6.02)

e Height mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 270 (10.63)

 Depth mm (in) 50 (1.97) 50 (1.97) 50 (1.97) 50 (1.97)

Possible as base Yes Yes Yes Yes

component

Weight, approx. kg (Ib) 0.6 (1.32) 0.8 (1.76) 0.6 (1.32) 3.4 (7.5)

Suitable for Type 6SL3224-0BE13-7UAO 6SL3224-0BE17-5UA0 6SL3224-0BE21-5UA0 6SL3224-0BE22-2 . AO

PM240 Power Module

® Frame size

6SL.3224-0BE15-5UA0
FSA

6SL.3224-0BE21-1UAO
FSA

FSA

6SL.3224-0BE23-0 . A0
FSB
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SINAMICS G120 standard inverters

0.37 kW to 250 kW (0.5 hp

to 400 hp

Line-side components

Line reactors

. Technical specifications

Line voltage 380 ... 480 V 3 AC

Line reactor
6SL.3203-0CD21-4AA0

6SL.3203-0CD22-2AA0

6SL.3203-0CD23-5AA0

6SL.3203-0CJ24-5AA0

Rated current A 11.6 25 1.8 47

Power loss W 27/32 98/118 37/44 90/115

at 50/60 Hz, approx.

Line supply connection Screw terminals Screw terminals Screw terminals Screw terminals

U1, V1, W1

« Conductor cross-section  mm? 6 6 16 16

Load connection Cable Cable Cable Cable

* Conductor cross-section 4 x AWG16 4 x AWG10 4 x AWG10 4 x 16 mm?
(1.5 mm3) (2.5 mm4) (2.5 mmA)

® Length, approx. m (ft) 0.46 (1.51) 0.49 0.49 0.7

PE connection On housing with M5 On housing with M5 On housing with M5 On housing with M5
screw stud screw stud screw stud screw stud

Degree of protection P20 IP20 IP20 IP20

Dimensions

* Width mm (in) 153 (6.02) 189 (7.44) 189 (7.44) 275 (10.83)

* Height mm (in) 270 (10.63) 336 (13.23) 336 (13.23) 455 (17.91)

® Depth mm (in) 50 (1.97) 50 (1.97) 50 (1.97) 84 (3.31)

Possible as base Yes Yes Yes Yes

component

Weight, approx. kg (Ib) 3.4 (7.5) 5.2(11.5) 5.9 (13) 13 (28.7)

Suitable for Type 6SL.3224-0BE24-0 . AO 6SL.3224-0BE25-5 . A0 6SL.3224-0BE31-1 . AO 6SL.3224-0BE31-5 . AO

PM240 Power Module

6SL.3224-0BE27-5 . AO

6SL.3224-0BE31-8 . AO

® Frame size FSB FSC FSC FSD
Line voltage 380 ... 480 V 3 AC Line reactor
6SL3203- 6SL3203- 6SE6400- 6SE6400- 6SL3000- 6SL3000-
0CD25-3AA0 0CJ28-6AA0 3CC11-2FDO 3CC11-7FDO 0CE32-3AA0 0CE32-8AA0
Rated current A 63 94 151 186 224 278
Power loss W 90/115 170/215 280/360 280/360 240/270 210/250
at 50/60 Hz, approx.
Line supply connection Screw terminals  Screw terminals Flat connector ~ Flat connector ~ Flat connector  Flat connector
U1, V1, Wi for M10 cable for M10 cable for M10 screw  for M10 screw
lug lug
e Conductor cross-section mm? 16 50 = = = =
Load connection Cable Cable Flat connector ~ Flat connector ~ Flat connector  Flat connector
for M10 cable for M10 cable for M10 screw  for M10 screw
lug lug
e Conductor cross-section  mm? 4 x 16 4%35 = = = =
¢ Length, approx. m (ft) 0.7 (2.3) 0.7 (2.3) - - - -
PE connection On housing with  On housing with  On housing with  On housing with M6 screw M6 screw
M8 screw M8 screw M8 screw stud M8 screw stud
Degree of protection P20 P20 IPOO IPOO IPOO IPOO
Dimensions
¢ Width mm (in) 275 (10.83) 275 (10.83) 240 (9.45) 240 (9.45) 270 (10.63) 270 (10.63)
* Height mm (in) 455 (17.91) 577 (22.72) 228 (8.98) 228 (8.98) 248 (9.76) 248 (9.76)
e Depth mm (in) 84 (3.31) 94 (3.70) 141 (5.55) 141 (5.55) 200 (7.87) 200 (7.87)
Possible as base Yes Yes No No No No
component
Weight, approx. kg (Ib) 13(28.7) 19 (41.9) 25 (55.1) 25 (55.1) 24 (52.9) 24 (52.9)
Suitable for Type 6SL.3224- 6SL.3224- 6SL.3224- 6SL3224- 6SL.3224- 6SL.3224-
PM240 Power Module 0BE32-2 . AO 0BE33-0. A0 0BE34-5 . AO 0BE37-5. AO 0BE38-8UAO 0BE41-1UAQ
6SL.3224- 6SL.3224-
0BE33-7 . A0 0OBE35-5 . AO
e Frame size FSD FSE FSF FSF FSF FSF
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Rated current A

Line reactor
6SL3000-0CE33-3AA0
331

6SL3000-0CE33-5AA0
508

Power loss W
at 50/60 Hz, approx.

267

365

Line supply connection
U1, V1, w1

1 x hole for M10
Provided for busbar connection

1 x hole for M12
Provided for busbar connection

Load connection

Provided for busbar connection

Provided for busbar connection

PE connection M6 screw M6 screw

Degree of protection IPOO IPOO

Dimensions

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

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

® Depth mm (in) 200 (7.87) 212 (8.35)

Possible as base No No

component

Weight, approx. kg (Ib) 27.8(61.3) 38.0 (83.8)

Suitable for Type 6SL3224-0XE41-3UAQ 6SL3224-0XE41-6UAO

Power Module PM240

® Frame size

FSGX

6SL.3224-0XE42-0UAQ
FSGX
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SINAMICS G120 standard inverters

0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components

Recommended line-side power components

| Selection and ordering data

The following table lists recommendations for additional line-
side components, such as fuses and circuit breakers. The val-
ues in the table take into account the overload capability of the
inverter.

Notes for use in compliance with IEC standards:

3NA3 or 3NE1 fuses and 3RV10 or 3VL circuit breakers are
recommended for European countries.

Rated power ") SINAMICS G120 Fuse
PM230 Power Modules
Degree of protection IP55/

UL Type 12
Type Type 3NA3
kW hp 6SL3223-... Frame size Order No.

Notes for use in compliance with UL regulations:

UL-approved fuses and circuit breakers must be used in North
America.

e Examples of fuses:
- Type 3NE1 fuses are UL-compliant (corresponds to AY).
- Class J fuses, fuse series Class NOS supplied by Bussmann

e Examples of circuit breakers:
- Approved SIRIUS 3RV circuit breakers and 3VL
molded-case circuit breakers in accordance with UL 489
(category control number CCN: DiV Q).

An overvoltage protection device is required for installation in
conformance with UL corresponding to the UL certification of
SINAMICS G120 PM230 and PM240-2 Power Modules. The
overvoltage protection device must be marked with the Listed
test symbol and category code VZCA. The detailed UL installa-
tion guidelines are included in the equipment manual.

Additional information about the listed fuses and circuit breakers
can be found in Catalogs LV 10.1, IC 10 and IC 10 AO.

Circuit breaker

Type 3NE1 (RAY)

Order No. Order No.

380...480V 3 AC

0.37 0.50 ODE13-7 . AO FSA 3NA3803 3NE1813-0 3RV1021-1CA10
0.55 0.75 ODE15-5 . AQ FSA 3RV1021-1DA10
0.75 1.0 ODE17-5 . A0 FSA 3RV1021-1FA10

1.1 15 ODE21-1. AD FSA 3RV1021-1GA10

1.5 2 ODE21-5 . A0 FSA 3RV1021-1JA10

2.2 3 ODE22-2 . A0 FSA 3RV1021-1KA10

3.0 4 ODE23-0 . AO FSA 3RV1021-4AA10

4.0 5 ODE24-0 . AD FSB 3NA3805 3RV1021-4BA10

55 75 ODE25-5 . A0 FSB 3NA3807 3NE1814-0

75 10 ODE27-5 . A0 FSB 3NA3810 3NE1815-0 3RV1031-4EA10
11.0 15 ODE31-1. A0 FSC 3NA3814 3NE1803-0 3RV1031-4FA10
15.0 20 ODE31-5 . AQ FSC 3NA3820 3NE1817-0 3RV1031-4HA10
18.5 25 ODE31-8 . AO FSC/FSD 3RV1042-4KA10

22 30 ODE32-2 . A0 FSD 3NA3822 3NE1818-0

30 40 ODE33-0 . AO FSD 3NA3824 3NE1820-0 3RV1042-4MA10

37 50 0DE33-7 . A0 FSE 3NA3830 3NE1021-0 3VL1712-.DD33-.... )
45 60 ODE34-5 . A0 FSE 3NA3832 3NE1022-0 3VL1716-.DD33-.... )
55 75 ODE35-5 . AQ FSF 3NA3836 3NE1224-0 3VL3720-.DC36-.... )
75 100 ODE37-5 . AO FSF 3NA3140 3NE1225-0 3VL3725-.DC36-.... )
90 125 ODE38-8 . A0 FSF 3NA3144 3NE1227-0 3VL4731-.DC36-.... )

") Rated power based on the rated output current lrateq- The rated output
current ka4 is based on the duty cycle for low overload (LO).

") See Catalog LV 10.1 for Order No. supplements.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components

Recommended line-side power components

. Selection and ordering data

Rated power ) SINAMICS G120 Fuse
PM230 Power Modules Corresponding to the UL/cUL standard
Degree of protection IP20 Type SNE1 ('"\B) and Class J
standard variant
kW hp Type 6SL3210-... Frame size Order No. Type
380...480V 3 AC
0.37 0.50 1NE11-3 . LO FSA 3NE1813-0 AJT2
0.55 0.75 INE11-7 . LO FSA AJT4
0.75 1.0 1NE12-2 . LO FSA AJT4
1.1 15 1NE13-1.LO FSA AJT6
15 2 1NE14-1.LO FSA AJT6
2.2 3 INE15-8 . LO FSA AJT10
3.0 4 1NE17-7 . LO FSA AJT10
4.0 5 1NE21-0 . LO FSB AJT15
55 7.5 1NE21-3 . LO FSB 3NE1814-0 AJT20
7.5 10 1NE21-8 . LO FSB 3NE1815-0 AJT25
11.0 15 1NE22-6 . LO FSC 3NE1803-0 AJT35
15.0 20 1NE23-2 . LO FSC 3NE1817-0 AJT45
18.5 25 1NE23-8 . LO FSC AJT50
22 30 1NE24-5 . LO FSD 3NE1818-0 -
30 40 1NE26-0 . LO FSD 3NE1820-0 -
37 50 1NE27-5 . LO FSE 3NE1021-0 -
45 60 1NE28-8 . LO FSE 3NE1022-0 -
55 75 1NE31-1.LO FSF 3NE1224-0 -
75 100 1NE31-5. LO FSF 3NE1225-0 -
Rated power ") SINAMICS G120 Fuse
PM230 Power Modules Corresponding to the UL/cUL standard
Degree of protection IP20 Type SNE1 ('"\) and Class J
push-through variant
kW hp Type 6SL3211-... Frame size Order No. Type
380...480V 3 AC
3.0 4 INE17-7 . LO FSA 3NE1813-0 AJT10
7.5 10 1NE21-8 . LO FSB 3NE1815-0 AJT25
18.5 25 1NE23-8 . LO FSC 3NE1817-0 AJT50

") Rated power based on the rated output current lrateq- The rated output
current ka4 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

Line-side components

Recommended line-side power components

. Selection and ordering data

Rated power 1) SINAMICS G120 Corresponding to the IEC standard

Corresponding to the

PM240-2 Power Modules UL/cUL standard
Standard variant
Standard fuse type Circuit breaker Standard fuse type
kW hp Type 6SL3210-... Currentin A Order No. Order No. Currentin A Class
380...480V 3 AC
0.55 0.75 1PE11-8 .. LO 6 3NA3801 3RV1021-1DA10 10 J
0.75 1.0 1PE12-3.LO 6 3NA3801 3RV1021-1EA10 10 J
1.1 15 1PE13-2. LO 6 3NA3801 3RV1021-1FA10 10 J
1.5 2 1PE14-3 . LO 10 3NA3803 3RV1021-1HA10 10 J
2.2 3 1PE16-1. L0 10 3NA3803 3RV1021-1JA10 10 J
3.0 4 1PE18-0 . LO 16 3NA3805 3RV1021-1KA10 15 J
Rated power 0 SINAMICS G120 Corresponding to the IEC standard Corresponding to the
PM240-2 Power Modules UL/cUL standard
Push-through
variant
Standard fuse type Circuit breaker Standard fuse type
kW hp Type 6SL3211-... Currentin A Order No. Order No. Currentin A Class
380...480V 3 AC
2.2 3 1PE16-1ALO 10 3NA3803 3RV1021-1JA10 10 J
3.0 4 1PE18-0ULO 16 3NA3805 3RV1021-1KA10 15 J

") Rated power based on the rated output current lateq- The rated output
current k404 is based on the duty cycle for low overload (LO).

Siemens D 31 N - January 2013 6/93



© Siemens AG 2013

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components

Recommended line-side power components

. Selection and ordering data

Rated power 0 SINAMICS G120 Fuse Circuit breaker
PM240 Power Modules
Type Type 3NA3 Type 3NE1 (AY)
kW hp 6SL3224-... Frame size Order No. Order No. Order No.
380...480 V3 AC
0.37 0.50 OBE13-7UA0 FSA 3NA3803 UL-listed fuses such as the ~ 3RV1021-1CA10
0.55 0.75 0BE15-5UA0 FSA SLZSS%'\;%']\‘ aff:?efﬂ'ﬁfdf;g'r“ 3RV1021-1DA10
0.75 1.0 0BE17-5UAQ FSA North America. 3RV1021-1FA10
1.1 1.5 0BE21-1UAO FSA 3RV1021-1GA10
1.5 2 0BE21-5UA0 FSA 3RV1021-1JA10
2.2 3 0BE22-2 . AO FSB 3NA3805 3RV1021-1KA10
3.0 4 0BE23-0 . AO FSB 3RV1021-4AA10
4.0 5 0BE24-0 . AO FSB 3NA3807 3RV1021-4BA10
75 10 0BE25-5 . AO FSC 3RV1031-4EA10
11.0 15 0BE27-5 . AO FSC 3NA3812 3RV1031-4FA10
15.0 20 OBE31-1. A0 FSC 3NA3814 3RV1031-4HA10
18.5 25 OBE31-5. A0 FSD 3NA3820 3NE1817-0 3RV1042-4KA10
22 30 0BE31-8 . AO FSD 3NA3822 3NE1818-0
30 40 0BE32-2 . AO FSD 3NA3824 3NE1820-0 3RV1042-4MA10
37 50 OBE33-0 . A0 FSE 3NA3830 3NE1021-0 3VL1712-.DD33-.... )
45 60 0BE33-7 . AO FSE 3NA3832 3NE1022-0 3VL1716-.DD33-.... )
55 75 0BE34-5 . AO FSF 3NA3836 3NE1224-0 3VL3720-.DC36-.... )
75 100 0BE35-5 . AO FSF 3NA3140 3NE1225-0 3VL3725-.DC36-.... )
90 125 0BE37-5 . AO FSF 3NA3144 3NE1227-0 3VL4731-.DC36-.... )
110 150 OBE38-8UAO FSF =
132 200 0BE41-1UAO FSF - 3NE1230-0
160 250 OXE41-3UAQ FSGX 3NA3254 3NE1333-2 3VL4740-.DC36-.... )
200 300 OXE41-6UAQ FSGX 3NA3260 3VL5750-.DC36-.... )
250 400 OXE42-0UAQ FSGX 3NA3372 3NE1436-2

") Rated power based on the rated output current lated- The rated output

current h4teq is based on the duty cycle for low overload (LO).

) See Catalog LV 10.1 for Order No. supplements.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Line-side components

Recommended line-side power components

. Selection and ordering data

Rated power 0 SINAMICS G120 Fuse Circuit breaker
PM250 Power Modules
Type Frame size Type 3NA3 Type 3NE1 (AY)
kW hp 6SL3225-... Order No. Order No. Order No.
380...480V 3 AC
7.5 10 OBE25-5AA1 FSC 3NA3807 UL-listed fuses such as the 3RV1031-4EA10

Class NON fuse series from

11.0 15 0BE27-5AA1 FSC 3NA3812 Bussmann are required for 3RV1031-4FA10
15.0 20 OBE31-1AA1 FSC 3NA3814 North America. 3RV1031-4HA10
18.5 25 OBE31-5. A0 FSD 3NA3820 3NE1817-0 3RV1042-4KA10
22 30 OBE31-8. A0 FSD 3NA3822 3NE1818-0
30 40 0BE32-2 . AO FSD 3NA3824 3NE1820-0 3RV1042-4MA10
37 50 OBES33-0. AO FSE 3NA3830 3NE1021-0 3VL1712-.DD33-.... )
45 60 0BE33-7. A0 FSE 3NA3832 3NE1022-0 3VL1716-.DD33-.... )
55 75 0BE34-5 . AO FSF 3NA3836 3NE1224-0 3VL3720-.DC36-.... )
75 100 0BE35-5. AO FSF 3NA3140 3NE1225-0 3VL3725-.DC36-.... )
90 125 0BE37-5. A0 FSF 3NA3144 3NE1227-0 3VL4731-.DC36-.... )
Rated power i SINAMICS G120 Fuse Circuit breaker
PM260 Power Modules
Type Frame size Type 3NA3 Type 3NE1 (AY)
kW hp 6SL3225-... Order No. Order No. Order No.
500 ... 690 V3 AC
11.0 15 0BH27-5 . A1 FSD 3NA3120-6 - 3RV1041-4FA10
15.0 20 0BH31-1. A1 FSD
18.5 25 0BH31-5 . A1 FSD
30 40 0BH32-2 . A1 FSF 3NA3122-6 3RV1041-4JA10
37 50 0BH33-0 . A1 FSF 3RV1041-4KA10
55 75 0BH33-7 . A1 FSF 3NA3130-6 3RV1041-4MA10
") Rated power based on the rated output current lateq- The rated output ") See Catalog LV 10.1 for Order No. supplements.

current fateq 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

DC link components

Braking resistors

. Overview . Selection and ordering data
Rated power  SINAMICS G120 Braking resistor
PM240-2 Power Module
Standard variant
Type Frame
kW hp 6SL3210-... size Order No.

380...480V 3 AC

055 0.75 1PE11-8..0 FSA  6SL3201-0BE14-3AA0
0.75 1.0 1PE12-3..0

1.1 1.5 1PE13-2..0

1.5 2 1PE14-3..0 FSA  6SL3201-0BE21-0AA0
2.2 3 1PE16-1..0
3.0 4 1PE18-0..0
Rated power  SINAMICS G120 Braking resistor
PM240-2 Power Module
Push-through variant
Type Frame
kW hp 6SL3211-... size Order No.
Braking resistors for Power Modules, frame sizes FSA and FSC 380...480 V3 AC
2.2 3 1PE16-1ALO FSA  6SL3201-0BE21-0AA0
3.0 4 1PE18-0ULO
- = Rated power ~ SINAMICS G120 Braking resistor
@ PM240 Power Module
Type Frame
r kW hp 6SL3224-... size  Order No.

380...480 V3 AC

0.37 050 OBE13-7UA0 FSA  6SE6400-4BD11-0AA0
055 0.75 O0OBE15-5UA0

0.75 1.0 OBE17-5UAQ

1.1 1.5 OBE21-1UAQ

15 2 0BE21-5UA0
2.2 3 0BE22-2 . AO FSB 6SL3201-0BE12-0AA0
3.0 4 0BE23-0 . AO
Braking resistor for PM240 Power Modules, frame size FSGX 4.0 5 0BE24-0 . AO
Excess energy in the DC link is dissipated in the braking resistor. 7.5 10 OBE25-5.A0 FSC  6SE6400-4BD16-5CA0
The braking resistors are intended for use with PM240 Power 10 15 OBE27-5 _AD

Modules which feature an integrated braking chopper, but can-
not regenerate energy to the supply system. There is an optional 150 20 0BE31-1. A0

plug-in Braking Module for frame size FSGX. For regenerative 185 25 OBE31-5.A0 FSD 6SE6400-4BD21-2DA0
operation, e.g. the braking of a rotating mass with high moment BE A
of inertia, a braking resistor must be connected to convert the 22 30 0BE31-8 . AQ

resulting energy into heat. 30 40 OBE32-2 . A0

The braking resistors can be installed at the side next to the 37 50 OBE33-0.A0 FSE  6SE6400-4BD22-2EA1
PM240 Power Modules. The braking resistors for the FSA and 45 60 0BE33-7. A0

FSB frame sizes are designed as base components. If the

PM240 Power Modules of the FSA or FSB frame size are oper- 55 75 OBE34-5.A0 FSF  6SE6400-4BD24-0FA0
ated without line reactor, the braking resistors can also be 75 100 OBES35-5. A0

installed under the Power Modules. % 125 OBE375 A0

The braking resistors for the Power Modules, frame sizes FSC to 110 150  OBE38-8UA0 _ FSF __ 6SE6400-4BD26-0FAQ
FSGX, should be placed outside the control cabinet or outside
the switchgear room so that the heat is dissipated away from the 132 200 OBE41-1UAD

Power Modules. The level of air conditioning required is there- 160 250 OXE41-3UA0  FSGX ') 6SL3000-1BE31-3AA0

fore reduced. ' . 200 300 OXE41-6UA0  FSGX ' 6SL3000-1BE32-5AA0
Every braking resistor has a temperature switch (UL-listed). The 250 200 OXE42-0UAO

temperature switch can be evaluated to prevent consequential

damage if the braking resistor overheats.

) A Braking Module must be additionally ordered for connection.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

DC link components

Braking resistors

. Integration
Braking resistors that are optionally available depending on the Power Module used
Frame size
FSA FSB FSC FSD FSE FSF FSGX

PM240-2 Power Module with integrated braking chopper

Available frame sizes v - = = — — _

DC link components

Braking resistor S} - = = — _ _

Without inte-
grated braking

chopper

Available frame sizes v

DC link components

Braking resistor U U S S S S S
PM250 Power Module with line-commutated energy recovery
Available frame sizes - - v v v v -

DC link components

Braking resistor ) = = ) _N _N -0 _
PM260 Power Module with line-commutated energy recovery and integrated sine-wave filter

Available frame sizes - - = v — v _

DC link components

Braking resistor ) = = = _N _ - _

U = Base component
S = Lateral mounting
— = Not possible

1) PM250 and PM260 Power Modules are capable of line-commutated
energy feedback. A braking resistor cannot be connected and is not
necessary.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

DC link components

Braking resistors

. Technical specifications

Line voltage 380 V ... 480 V 3 AC

Braking resistor
6SL3201-0BE14-3AA0

6SL3201-0BE21-0AAQ

Resistance Q 370 140
Rated power Ppg kW 0.075 0.2
Peak power P,y kW 1.5 4
(on-load factor 5 %)
Power connections Terminal block Terminal block
« Conductor cross-section  mm? 25 25
Thermostatic switch NC contact NC contact
* Contact load, max. 250 VAC/25A 250 VAC/2.5 A
« Conductor cross-section  mm? 25 2.5
PE connection Terminal block Terminal block
® PE connection on housing M4 screw M4 screw
Degree of protection IP20 IP20
Dimensions
« Width mm (in) 105 (4.13) 105 (4.13)
® Height mm (in) 295 (11.61) 345 (13.58)
¢ Depth mm (in) 100 (3.94) 100 (3.94)
Weight, approx. kg (Ib) 1.48(3.26) 1.8 (3.97)
Suitable for Type 6SL3210-1PE11-8..0 6SL3210-1PE16-1..0
PM240-2 Power Module 6SL3210-1PE12-3..0 6SL3210-1PE18-0..0
standard variant 6SL.3210-1PE13-2..0

6SL3210-1PE14-3..0
Suitable for Type - 6SL3211-1PE16-1ALO
PM240-2 Power Module 6SL3211-1PE18-0ULO
push-through variant
® Frame size FSA FSA
Line voltage 380V ... 480 V 3 AC Braking resistor

6SE6400-4BD11-0AAO 6SL.3201-0BE12-0AA0 6SE6400-4BD16-5CA0
Resistance Q 390 160 56
Rated power Ppg kW 0.1 0.2 0.65
Peak power P,y kW 2 4 11
(cycle time 12's)
Power connections Shielded cable Shielded cable Shielded cable
« Conductor cross-section  mm? 3x15 3x15 3x15
e Length m(ft)  0.5(1.64) 0.5(1.64) 0.9 (2.95)
Thermostatic switch NC contact NC contact NC contact
* Contact load, max. 250 VAC/2.5 A 250 VAC/2.5 A 250 VAC/25 A
Degree of protection P20 IP20 IP20
Frame size FSA FSB FSC
Dimensions
e Width mm (in) 72 (2.83) 153 (6.02) 185 (7.28)
® Height mm (in) 230 (9.06) 329 (12.95) 285 (11.22)
* Depth mm (in) 43.5 (1.71) 435 (1.71) 150 (5.91)
Possible as base Yes Yes No
component
Weight, approx. kg (Ib) 1(2.21) 2(4.41) 3.8 (8.38)
Suitable for Type 6SL.3224-0BE13-7UAQ 6SL.3224-0BE22-2.A0 6SL.3224-0BE25-5.A0

PM240 Power Module

® Frame size

6SL.3224-0BE15-5UA0
6SL.3224-0BE17-5UA0
6SL.3224-0BE21-1UAO
6SL.3224-0BE21-5UA0

FSA

6SL.3224-0BE23-0.A0
6SL.3224-0BE24-0.A0

FSB

6SL.3224-0BE27-5.A0
6SL.3224-0BE31-1.A0

FSC
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

DC link components

Braking resistors

. Technical specifications
Line voltage 380 V ... 480 V 3 AC

Braking resistor
6SE6400-4BD21-2DA0

6SE6400-4BD22-2EA1

6SE6400-4BD24-0FAQ

6SE6400-4BD26-0FAQ

Resistance Q 27 15 8.2 5o
Rated power Ppg kW 1.2 2.2 4 5.6
Peak power P,y kW 24 44 80 120

(cycle time 12's)

Power connections

M6 screw studs

M6 screw studs

M6 screw studs

M6 screw studs

Thermostatic switch NC contact NC contact NC contact NC contact

® Contact load, max. 250 VAC/25 A 250 VAC/25 A 250 VAC/25 A 250 VAC/25 A
Degree of protection 1P20 1P20 IP20 IP20

Frame size FSD FSE FSF FSF
Dimensions

* Width mm (in) 270 (10.63) 326 (12.83) 395 (15.55) 526 (20.71)

* Height mm (in) 515 (20.28) 301 (11.85) 650 (25.59) 301 (11.85)

® Depth mm (in) 175 (6.89) 484 (19.06) 315 (12.40) 484 (19.06)
Possible as base No No No No
component

Weight, approx. kg (Ib) 7.4 (16.3) 11 (24.3) 16.7 (36.8) 17.5 (38.6)
Suitable for Type 6SL.3224-0BE31-5.A0 6SL.3224-0BE33-0.A0 6SL.3224-0BE34-5.A0 6SL.3224-0BE38-8UAQ

PM240 Power Module

® Frame size

Line voltage 380 V ... 480 V 3 AC

6SL.3224-0BE31-8.A0
6SL.3224-0BE32-2.A0

FSD

Braking resistor
6SL3000-1BE31-3AA0

6SL.3224-0BE33-7.A0

FSE

6SL.3224-0BE35-5.A0
6SL.3224-0BE37-5.A0

FSF

6SL3000-1BE32-5AA0

6SL.3224-0BE41-1UAO

FSF

Resistance Q 4.4 2.2
Rated power Ppg kW 25 50
Peak power Py, kW 125 250

(cycle time 12 s every 90 s)

Power connections

M10 screw stud

M10 screw stud

Thermostatic switch NC contact NC contact

e Contact load, max. 250 VAC/25A 250 VAC/2.5 A
Degree of protection 1P20 IP20

Frame size FSGX FSGX

Dimensions

« Width mm (in) 740 (29.13) 810 (31.89)

 Height mm (in) 605 (23.82) 1325 (52.17)

¢ Depth mm (in) 485 (19.09) 485 (19.09)

Possible as base No No

component

Weight, approx. kg (Ib) 50 (110) 120 (265)

Suitable for Type 6SL.3224-0XE41-3UA0 6SL.3224-0XE41-6UAO
PM240 Power Module 6SL.3224-0XE42-0UA0
® Frame size FSGX FSGX
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp

DC link components

to 400 hp

Braking Modules

. Overview

A Braking Module and the matching external braking resistor are
required to bring drives to a controlled standstill in the event of a
power failure (e.g. emergency retraction or EMERGENCY STOP
Category 1) or to limit the DC link voltage during a short period
of generator operation. The Braking Module includes the power
electronics and the associated control circuit. During operation,

The Braking Module is designed for installation in the PM240
Power Modules, frame size FSGX, and is cooled using the Power
Module fan. The supply voltage for the electronics is taken from
the DC link. The Braking Module is connected to the DC link
using the busbar sets included in the scope of delivery.

The activation threshold of the Braking Module can be adjusted
by means of a DIP switch. The braking power values specified
in the technical specifications apply to the upper activation
threshold.

. Design

The Braking Modules in chassis format feature the following
connections and interfaces as standard:

e 1 DC link connection

* 1 braking resistor connection

¢ 1 digital input (inhibit Braking Module/acknowledge fault)
¢ 1 digital output (Braking Module inhibited)

¢ 1 DIP switch for adjusting the application threshold

. Selection and ordering data

Description Order No.
DC link voltage 510 ... 720 V DC

Braking Module 50 kW/250 kW 6SL3300-1AE32-5AA0

the DC link power is converted into heat loss in an external brak-
ing resistor. Braking Modules function autonomously.

. Integration

X21
2
woav—L Lo
| | | I21.6 I |
| |>
Fault output L
P | ‘ i 21‘5| ¢— Fault
ov_|J‘_|_o_p—
| | 214l
Inhibit input L L & l
| ! I'273
| | | —— Inhibit
ov—I] | o
| 27.2 I
Shield \T [P
L2t1] 1

Braking resistor |

|
|
|
|
|
|
|
|
|
|
|
Il
|
‘ |
w \
‘ |
w |
‘ I
i |
‘ |
! \
‘ iy I 'T1
: T \ |
|
| bcea R2 : L
Q hd ‘ T2
| |
| | |
‘ |

AN
N
[zl

2

DC link
connection terminals

N\

G_D211_EN_00012a

Connection example of a Braking Module
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

DC link components

Braking Modules

. Technical specifications

DC link voltage 510 ... 720 V DC

Braking Module
6SL3300-1AE32-5AA0

Power

* Rated power Ppg 50 kW

® Peak power Pq5 250 kW

® Power Py 200 kW

® Power Py 100 kW

Activation thresholds 774V (factory setting)
Adjustable via DIP switch or 673V

Cable length
to braking resistor, max.

50 m (164 ft)

Digital inputs

In accordance with [EC 61131-2 Type 1

* \/oltage -3...+30V

e Low level 3...+5V
(an open digital input is interpreted as "low")

* High level 15...30V

e Current consumption at 24 V DC, typ. 10 mA

* Conductor cross-section, max. 1.5 mm?2

Digital outputs

continuously short-circuit-proof

¢ \/oltage 24V DC

e Load current per digital output, max. 500 mA

® Conductor cross-section, max. 1.5 mm?

R1/R2 connection M8 screw

¢ Conductor cross-section, max. 50 mm?

Weight, approx. 7.3 kg (16.1 Ib)

Approvals cURus

Suitable for installation in a PM240 Power Module

Frame size FSGX
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Load-side power components

Output reactors

. Overview

- —

.
BT

Output reactor for PM240 Power Modules, frame size FSGX

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

Output reactors are only provided for the PM230, PM240 and
PM250 Power Modules. An output reactor is not required for the
PM260 Power Module due to its integrated sine-wave filter.

Output reactors for Power Modules, frame sizes FSA and FSB
The maximum permissible output frequency is 150 Hz when an
output reactor is used — the pulse frequency must not exceed
4 kHz.

The output reactor must be installed as close as possible to the
Power Module.

Output reactors are approved for use only in conjunction with
"Vector" and "V/f control" modes.

. Selection and ordering data

Rated power SINAMICS G120 SINAMICS G120 Output reactor

PM230 Power Modules PM230 Power Modules

degree of protection P20 degree of protection

IP55/UL Type 12

kW hp Type 6SL3210-... Type 6SL3223-... Frame size Order No.
380...480V 3 AC
22 30 1NE24-5 . LO ODE32-2 . AO FSD 6SE6400-3TC03-8DD0
30 40 1NE26-0 . LO ODES33-0. A0 FSD 6SE6400-3TC05-4DD0
37 50 1NE27-5. LO ODES33-7 . A0 FSE 6SE6400-3TC08-0EDO
45 60 1NE28-8 . LO ODE34-5 . AO FSE 6SE6400-3TC07-5EDO
55 75 1NE31-1. LO ODE35-5 . AO FSF 6SE6400-3TC14-5FD0
75 100 1NE31-5. L0 ODE37-5 . AO FSF 6SE6400-3TC15-4FD0
90 125 - ODE38-8 . A0 FSF 6SE6400-3TC14-5FD0
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Load-side power components

Output reactors

. Selection and ordering data

Rated power SINAMICS G120 PM240 Power Modules Output reactor

kW hp Type 6SL3224-... Frame size Order No.
380...480V 3 AC

0.37 0.50 O0BE13-7UAQ FSA 6SE6400-3TC00-4AD2
0.55 0.75 OBE15-5UAQ

0.75 1.0 OBE17-5UA0

1.1 15 OBE21-1UAO

1.5 2 0BE21-5UA0

2.2 3 0BE22-2 . A0 FSB 6SL3202-0AE21-0CA0
3.0 4 0BE23-0 . AD

4.0 5 0BE24-0 . AO

7.5 10 0BE25-5 . AO FSC 6SL3202-0AJ23-2CA0
11.0 15 0BE27-5. AO

15.0 20 OBE31-1. AD

18.5 25 OBE31-5. A0 FSD 6SE6400-3TC05-4DD0
22 30 OBE31-8. AO FSD 6SE6400-3TC03-8DD0O
30 40 0BE32-2 . AD FSD 6SE6400-3TC05-4DD0
37 50 0OBE33-0 . AO FSE 6SE6400-3TC08-0EDO
45 60 0OBE33-7 . AO FSE 6SE6400-3TC07-5EDO
55 75 0OBE34-5 . AO FSF 6SE6400-3TC14-5FDO
75 100 0BE35-5 . AD FSF 6SE6400-3TC15-4FDO
90 125 OBE37-5 . A0 FSF 6SE6400-3TC14-5FDO0
110 150 0OBE38-8UAO FSF 6SL3000-2BE32-1AA0
132 200 0BE41-1UAO FSF 6SL3000-2BE32-6AA0
160 250 0XE41-3UA0 FSGX 6SL3000-2BE33-2AA0
200 300 0XE41-6UAQ FSGX 6SL3000-2BE33-8AA0
250 400 0XE42-0UAO FSGX 6SL3000-2BE35-0AA0
Rated power SINAMICS G120 PM250 Power Modules Output reactor

kW hp Type 6SL3225-... Frame size Order No.
380...480V 3 AC

75 10 0BE25-5AA1 FSC 6SL3202-0AJ23-2CA0
11.0 15 OBE27-5AA1

15.0 20 0OBE31-1AA1

18.5 25 0BE31-5. AD FSD 6SE6400-3TC05-4DD0
22 30 OBE31-8. AO FSD 6SE6400-3TC03-8DD0
30 40 0BE32-2 . AD FSD 6SE6400-3TC05-4DD0
37 50 0BE33-0 . A0 FSE 6SE6400-3TC08-0EDO
45 60 0BES33-7 . AD FSE 6SE6400-3TC07-5EDO
55 75 OBE34-5 . AO FSF 6SE6400-3TC14-5FDO0
75 100 0OBE35-5 . AO FSF 6SE6400-3TC15-4FDO
90 125 0BE37-5. AD FSF 6SE6400-3TC14-5FDO0
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Load-side power components

Output reactors

. Integration
Output reactors that are optionally available depending on the Power Module used

The following line-side power 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 FSGX

PM230 Power Module degree of protection IP20 or IP55/UL Type 12

Available frame sizes - - - v v v _

Load-side power components

Output reactor - - - S S S -
Without inte-
grated braking
chopper

Available frame sizes v v v 4 4 v v

Load-side power components

Output reactor U U U S S S S

PM250 Power Module with line-commutated energy recovery

Available frame sizes - = v v v v —

Load-side power components
Output reactor - - U S S S -

Available frame sizes - - - v - v _

Load-side power components

Output reactor ) - - - - - - -

U = Base component
S = Lateral mounting
— = Not possible

) PM260 Power Modules do not require output reactors as they are already
equipped with sine-wave filters.
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Load-side power components

Output reactors

. Technical specifications

Line voltage 380 ... 480 V 3 AC

Output reactor (for a 4 kHz pulse frequency)
6SE6400-3TC00-4AD2

Rated current A 4 4 4 4 4

Power loss kW 0.005 0.005 0.005 0.005 0.005

Connection to the Cable Cable Cable Cable Cable

Power Module

e Conductor cross-section 4 x AWG16 4 x AWG16 4 x AWG16 4 x AWG16 4 x AWG16
(1.5 mm?) (1.5 mm4) (1.5 mm3) (1.5 mm3) (1.5 mm4)

e Length, approx. m (ft)  0.3(0.98) 0.3 (0.98) 0.3 (0.98) 0.3 (0.98) 0.3 (0.98)

Motor connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals

« Conductor cross-section  mm? 6 6 6 6 6

PE connection

M5 screw studs M5 screw studs M5 screw studs

M5 screw studs

M5 screw studs

Cable length, max.
between output reactor and

motor
©380-10% ... 400 V3 AC
- Shielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492) 150 (492)
- Unshielded m(ft) 225 (738) 225 (738) 225 (738) 225 (738) 225 (738)
®401...480 V3 AC +10 %
- Shielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
- Unshielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492) 150 (492)
Dimensions
* Width mm (in) 75.5(2.97) 75.5(2.97) 75.5(2.97) 75.5(2.97) 75.5(2.97)
* Height mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87)
* Depth mm (in) 110 (4.33) 110 (4.33) 110 (4.33) 110 (4.33) 110 (4.33)
Possible as base Yes Yes Yes Yes Yes
component
Degree of protection IPOO IPOO IPOO IPOO IPOO
Weight, approx. kg (Ib) 2 (4.41) 2(4.41) 2 (4.41) 2 (4.41) 2(4.41)
Suitable for Type 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224-
PM240 Power Module 0BE13-7UAQ 0BE15-5UAQ 0BE17-5UAQ 0BE21-1UAQ 0BE21-5UAQ
¢ Rated power of the kW (hp) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5) 1.5(2.0)
Power Module
® Rated current /4peq Of the A 1.3 1.7 22 3.1 4.1
Power Module
® Frame size FSA FSA FSA FSA FSA
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Load-side power components

Output reactors

. Technical specifications

Line voltage 380 ... 480 V 3 AC Output reactor (for a 4 kHz pulse frequency)
6SL3202-0AE21-0CAO 6SL.3202-0AJ23-2CA0
Rated current A 9.4 9.4 9.4 32 32 32
Power loss kW 0.02 0.02 0.02 0.06 0.06 0.06
Connection to the Cable Cable Cable Cable Cable Cable
Power Module
e Conductor cross-section 4 x AWG14 4 x AWG14 4 x AWG14 4 x AWG14 4 x AWG14 4 x AWG14
(1.5 mm?) (1.5 mm4) (1.5 mm4) (1.5 mmA) (1.5 mm4) (1.5 mm4)
e Length, approx. m (ft) 0.4 (1.31) 0.4 (1.31) 0.4 (1.31) 0.35 (1.15) 0.35 (1.15) 0.35 (1.15)
Motor connection Screw terminals  Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
« Conductor cross-section  mm? 6 6 6 6 6 6
PE connection M5 screw studs M5 screw studs M5 screw studs M5 screw studs M5 screw studs M5 screw studs
Cable length, max.
between output reactor and
motor
©380-10% ... 400V 3 AC
- Shielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492) 150 (492) 150 (492)
- Unshielded m (ft) 225 (738) 225 (738) 225 (738) 225 (738) 225 (738) 225 (738)
®401...480V3AC +10 %
- Shielded m (ft) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328) 100 (328)
- Unshielded m (ft) 150 (492) 150 (492) 150 (492) 150 (492) 150 (492) 150 (492)
Dimensions
o Width mm (in) 154 (6.06) 154 (6.06) 154 (6.06) 189 (7.44) 189 (7.44) 189 (7.44)
® Height mm (in) 270 (10.63) 270 (10.63) 270 (10.63) 334 (13.15) 334 (13.15) 334 (13.15)
® Depth mm (in) 70 (2.76) 70 (2.76) 70 (2.76) 80 (3.15) 80 (3.15) 80 (3.15)
Possible as base Yes Yes Yes Yes Yes Yes
component
Degree of protection IPOO IPOO IPOO IPOO IPOO IPOO
Weight, approx. kg (Ib) 4.4(9.7) 4.4 (9.7) 4.4 (9.7) 9.1(20.1) 9.1(20.1) 9.1(20.1)
Suitable for Type 6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224-
PM240 Power Module 0BE22-2UAO0 0BE23-0UAO 0BE24-0UAO 0BE25-5UAQ 0BE27-5UAO0 0BE31-1UAOQ
6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224-
0BE22-2AA0 0BE23-0AA0 0BE24-0AA0 0BE25-5AA0 0BE27-5AA0 OBE31-1AA0
Suitable for Type - - - 6SL.3225- 6SL.3225- 6SL3225-
PM250 Power Module OBE25-5AA1 OBE27-5AA1 OBE31-1AA1
¢ Rated power of the kW (hp) 2.2 (3.0) 3(4) 4 (5) 7.5 (10) 11 (15) 15 (20)
Power Module
® Rated current /4eq Of the A 519 7.7 10.2 18 25 32
Power Module
® Frame size FSB FSB FSB FSC FSC FSC
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Load-side power components

Output reactors

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Output reactor (for a 4 kHz pulse frequency)

6SE6400- 6SE6400- 6SE6400- 6SE6400- 6SE6400-
3TC05-4DD0 3TC03-8DD0O 3TC05-4DD0O 3TC08-0EDO 3TC07-5EDO
Rated current A 68 451 68 1) 104 1) 90"
Power loss kW 0.2 0.2 0.2 0.17 0.27
Connection to the Flat connector for Flat connector for Flat connector for Flat connector for Flat connector for
Power Module M6 cable lug M6 cable lug M6 cable lug M6 cable lug M6 cable lug

Motor connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

Flat connector for

M6 cable lug M6 cable lug M6 cable lug M6 cable lug M6 cable lug
PE connection M6 screw M6 screw M6 screw M6 screw M6 screw
Cable length, max.
between output reactor and
motor
©380-10 % ... 400V 3 AC
- Shielded m (ft) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656)
- Unshielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
®401...480V3AC +10 %
- Shielded m(ft) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656)
- Unshielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
Dimensions
e Width mm (in) 225 (8.86) 225 (8.86) 225 (8.86) 225 (8.86) 270 (10.63)
* Height mm (in) 210 (8.27) 210 (8.27) 210 (8.27) 210 (8.27) 248 (9.76)
¢ Depth mm (in) 150 (5.91) 179 (7.05) 150 (5.91) 150 (5.91) 209 (8.23)
Possible as base No No No No No
component
Degree of protection IPOO IPOO IPOO IPOO IPOO
Weight, approx. kg (Ib) 10.7 (23.6) 16.1 (35.5) 10.7 (23.6) 10.4 (22.9) 24.9 (54.9)
Suitable for Type - 6SL.3210- 6SL.3210- 6SL.3210- 6SL3210-
PM230 Power Module 1NE24-5UL0 1NE26-0ULO 1NE27-5ULO 1NE28-8ULO
cEe prEEsemll 65L3210- 65L3210- 65L3210- 65L3210-
1NE24-5AL0 1NE26-0AL0 1NE27-5AL0 1NE28-8AL0
Suitable for Type - 6SL.3223- 6SL.3223- 6SL.3223- 6SL.3223-
PM230 Power Module ODE32-2UA0 ODE33-0UA0 ODE33-7UA0 ODEB34-5UA0
deg’/ee of protection 65L.3223- 6SL.3223- 65L.3223- 65L.3223-
IP55/UL Type 12 0DE32-2AA0 0DE33-0AA0 0DE33-7AAO ODE34-5AA0
Suitable for Type 6SL.3224- 6SL.3224- 6SL.3224- 6S1.3224- 6SL.3224-
PM240 Power Module O0BE31-5UAQ 0BE31-8UAQ 0BE32-2UAQ 0BE33-0UAO 0BE33-7UAQ
6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224-
OBE31-5AA0 OBE31-8AA0 0BE32-2AA0 0BE33-0AA0 OBE33-7AA0
Suitable for Type 6SL3225- 6SL3225- 6SL.3225-0BE32- 6SL3225- 6SL3225-
PM250 Power Module OBE31-5. AO OBE31-8 . AO 2. A0 0BE33-0 . AO OBE33-7 . AO
* Rated power of the kW (hp) 18.5 (25) 22 (30) 30 (40) 37 (50) 45 (60)
Power Module
® Rated current /40q Of the A 38 45 60 75 90
Power Module
e Frame size FSD FSD FSD FSE FSE

) Onthe rating plate of the reactor the current is specified according to high
overload HO, which is lower than the indicated value for the low overload

current of the Power Module.
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SINAMICS G120 standard inverters

to 400 hp

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Output reactor (for a 4 kHz pulse frequency)

6SE6400- 6SE6400- 6SE6400- 6SL.3000- 6SL.3000-
3TC14-5FDO 3TC15-4FDO 3TC14-5FDO 2BE32-1AAQ 2BE32-6AA0
Rated current A 178 1) 178 1) 178 1) 210 260
Power loss kW 0.47 0.25 0.47 0.49 0.5
Connection to the Flat connector for Flat connector for Flat connector for Flat connector for Flat connector for
Power Module M8 cable lug M8 cable lug M8 cable lug M10 screw M10 screw

Motor connection

Flat connector for

Flat connector for

Flat connector for

Flat connector for

Flat connector for

M8 cable lug M8 cable lug M8 cable lug M10 screw M10 screw
PE connection M8 screw M6 screw M8 screw M8 screw M8 screw
Cable length, max.
between output reactor and
motor
©380-10 % ... 400V 3 AC
- Shielded m (ft) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656)
- Unshielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
®401...480V3AC +10 %
- Shielded m(ft) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656)
- Unshielded m (ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
Dimensions
e Width mm (in) 350 (13.78) 270 (10.63) 350 (13.78) 300 (11.81) 300 (11.81)
® Height mm (in) 321 (12.64) 248 (9.76) 321 (12.64) 285 (11.22) 315 (12.40)
® Depth mm (in) 288 (11.34) 209 (8.23) 288 (11.34) 257 (10.12) 277 (10.91)
Possible as base No No No No No
component
Degree of protection IPOO IPOO IPOO IPOO IPOO
Weight, approx. kg (Ib) 51.5(114) 24 (52.9) 51.5(114) 60 (132) 66 (146)
Suitable for Type 6SL3210- 6SL3210- - - -
PM230 Power Module 1NE31-1ULO 1NE31-5ULO
degree of protection IP20 6SL3210- 6SL3210-
1NE31-1ALO 1NE31-5AL0
Suitable for Type 6SL.3223- 6SL.3223- 6SL.3223- - -
PM230 Power Module ODEB35-5UA0 ODE37-5UA0 0DES38-8UAOD
E D@ [ | 65L3223- 65L3223- 65L3223-
UL Type 12 ODE35-5AA0 ODE37-5AA0 ODEB8-8AAD
Suitable for Type 6SL.3224- 6SL.3224- 6SL.3224- 6S1.3224- 6SL.3224-
PM240 Power Module 0BE34-5UAQ 0BE35-5UAQ 0BE37-5UAQ 0BE38-8UAO 0BE41-1UAQ
6SL.3224- 6SL.3224- 6SL.3224-
OBE34-5AA0 OBE35-5AA0 OBE37-5AA0
Suitable for Type 6SL.3225- 6SL.3225- 6SL.3225- - -
PM250 Power Module 0BE34-5 . A0 0BES35-5 . A0 0BE37-5. A0
¢ Rated power of the kW (hp) 55 (75) 75 (100) 90 (125) 110 (150) 132 (200)
Power Module
® Rated current /40q Of the A 110 145 178 205 250
Power Module
® Frame size FSF FSF FSF FSF FSF

) Onthe rating plate of the reactor the current is specified according to high
overload HO, which is lower than the indicated value for the low overload
current of the Power Module.
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0.37 kW to 250 kW (0.5 hp to 400 hp

Load-side power components

Output reactors

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Rated current A

Output reactor (for a 4 kHz pulse frequency)

6SL3000-2BE33-2AA0
310

6SL.3000-2BE33-8AA0
380

6SL.3000-2BE35-0AA0
490

Power loss kW

0.470

0.500

0.500

Connection to the
Power Module

1 x hole for M10

1 x hole for M10

1 x hole for M12

Motor connection

1 x hole for M10

1 x hole for M10

1 x hole for M12

PE connection M6 screw M6 screw M6 screw
Cable length, max.
between output reactor and
motor
©380-10 % ... 400 V 3 AC

- Shielded m(ft) 300 (984) 300 (984) 300 (984)

- Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476)
©401...480V 3AC +10 %

- Shielded m (ft) 300 (984) 300 (984) 300 (984)

- Unshielded m(ft) 450 (1476) 450 (1476) 450 (1476)
Dimensions
o Width mm (in) 300 (11.81) 300 (11.81) 300 (11.81)
e Height mm (in) 285 (11.22) 285 (11.22) 365 (14.37)
e Depth mm (in) 257 (10.12) 277 (10.91) 277 (10.91)
Possible as base No No No
component
Degree of protection IPOO IPOO IPOO
Weight, approx. kg (Ib) 66 (146) 73 (161) 100 (221)
Suitable for Type 6SL.3224-0XE41-3UAQ 6SL.3224-0XE41-6UAQ 6S1.3224-0XE42-0UAQ
PM240 Power Module
Suitable for Type - -
PM250 Power Module
* Rated power of the kW (hp) 160 (250) 200 (300) 250 (400)

Power Module
e Rated current /40q Of the A 302 370 477

Power Module
® Frame size FSGX FSGX FSGX
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Load-side power components

Sine-wave filters

. . The sine-wave filter at the inverter output supplies almost perfect
Overview sinusoidal voltages at the motor so that standard motors can be
used without special cables. Standard cables can be used. The
maximum permissible motor feeder cable length is 300 m

(984 ft). The maximum output frequency is 150 Hz at 380 V to
480 V.

When using sine-wave filters, the following should be observed:

e May be used for rated outputs up to and including 90 kW
(125 hp) operation at pulse frequencies of between 4 kHz and
8 kHz.

e May be used for rated outputs of 110 kW (150 hp) and above
only at a pulse frequency of 4 kHz — note additional current
derating as compared with rated pulse frequency of 2 kHz
(see derating data)

¢ |t must be ensured that the automatic pulse frequency reduc-
tion functions are also deactivated

e A derating of 5 % must be observed when the appropriate
PM240 and PM250 Power Module is selected.

* 80 % of the line input voltage is available as an output voltage
for PM230 Power Modules.

e The output frequency is limited to 150 Hz.

e Operation and commissioning may only be performed with the
motor connected as the sine-wave filter is not no-load proof

Sine-wave filter for PM240 Power Modules, frame size FSGX

A sine-wave filter limits the rate of rise of voltage and the capac-
itive charging/discharging currents that usually occur with in-
verter operation. An output reactor is not required. Sine-wave fil-
ters are only provided for the PM230, PM240 and PM250 Power
Modules. PM260 Power Modules already have an integrated
sine-wave filter and an additional sine-wave filter is not required.

. Selection and ordering data

Rated power SINAMICS G120 SINAMICS G120 Sine-wave filter

PM230 Power Modules PM230 Power Modules

degree of protection P20 degree of protection

IP55/UL Type 12

kW hp Type 6SL3210-... Type 6SL3223-... Frame size Order No.
380...480V 3 AC
22 30 1NE24-5 . LO ODE32-2 . A0 FSD 6SL3202-0AE24-6SA0
30 40 1NE26-0 . LO ODES33-0. A0 FSD 6SL3202-0AE26-2SA0
37 50 1NE27-5 . LO ODE33-7 . A0 FSE 6SL3202-0AE28-8SA0
45 60 1NE28-8 . LO ODE34-5 . AO FSE
55 75 1NE31-1. LO ODE35-5 . AO FSF 6SL3202-0AE31-5SA0
75 100 1NE31-5. LO ODES37-5 . AO FSF
90 125 - ODE38-8 . A0 FSF 6SL3202-0AE31-8SA0
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0.37 kW to 250 kW (0.5 hp to 400 hp

Load-side power components

Sine-wave filters

. Selection and ordering data

Rated power SINAMICS G120 PM240 Power Module Sine-wave filter

kW hp Type 6SL3224-... Frame size Order No.
380...480V 3 AC

0.37 0.50 O0BE13-7UAQ FSA 6SL3202-0AE20-3SA0
0.55 0.75 OBE15-5UAQ

0.75 1.0 OBE17-5UA0

1.1 1.5 0BE21-1UAO FSA 6SL3202-0AE20-6SA0
15 2.0 OBE21-5UAQ

2.2 3.0 0BE22-2 . AO FSB 6SL3202-0AE21-1SA0
3.0 4.0 0BE23-0 . AD

4.0 5.0 0BE24-0 . AO FSB 6SL3202-0AE21-4SA0
7.5 10 0BE25-5 . AO FSC 6SL3202-0AE22-0SA0
11.0 15 0BE27-5 . AO FSC 6SL3202-0AE23-3SA0
15.0 20 OBE31-1. AD

18.5 25 OBE31-5. A0 FSD 6SL3202-0AE24-6SA0
22 30 OBE31-8. A0

30 40 0BE32-2 . AO FSD 6SL3202-0AE26-2SA0
37 50 OBE33-0 . A0 FSE 6SL3202-0AE28-8SA0
45 60 0OBE33-7 . A0

55 75 0BE34-5. A0 FSF 6SL3202-0AE31-5SA0
75 100 OBES35-5. AD

90 125 OBE37-5 . A0 FSF 6SL3202-0AE31-8SA0
110 150 0OBE38-8UAO FSF 6SL3000-2CE32-3AA0
132 200 0BE41-1UAOQ

160 250 0XE41-3UA0 FSGX 6SL3000-2CE32-8AA0
200 300 0XE41-6UAQ FSGX 6SL3000-2CE33-3AA0
250 400 0XE42-0UAO FSGX 6SL3000-2CE34-1AA0
Rated power SINAMICS G120 PM250 Power Module Sine-wave filter

kW hp Type 6SL3225-... Frame size Order No.
380...480V 3 AC

75 10 0BE25-5AA1 FSC 6SL3202-0AE22-0SA0
11.0 15 OBE27-5AA1 FSC 6SL3202-0AE23-3SA0
15.0 20 OBE31-1AA1

18.5 25 0BE31-5. AD FSD 6SL3202-0AE24-6SA0
22 30 OBE31-8. A0

30 40 0BE32-2. A0 FSD 6SL3202-0AE26-2SA0
37 50 0OBE33-0 . A0 FSE 6SL3202-0AE28-8SA0
45 60 OBES33-7 . AD

55 75 0BE34-5. A0 FSF 6SL3202-0AE31-5SA0
75 100 OBE35-5 . A0

90 125 0BE37-5. AD FSF 6SL3202-0AE31-8SA0
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Load-side power components

Sine-wave filters

. Integration
Sine-wave filters that are optionally available depending on the Power Module used

Frame size
FSA FSB FSC FSD FSE FSF FSGX
PM230 Power Module degree of protection IP20 and IP55/UL Type 12

Available frame sizes 4 v v v v v _

Load-side power components

Sine-wave filter

PM240 Power Module Without inte-
with integrated braking chopper grated braking
chopper
v

Available frame sizes

Load-side power components

Sine-wave filter U U U S S S S
PM250 Power Module with line-commutated energy recovery
Available frame sizes - - v v v v -
Load-side power components
Sine-wave filter - - U S S S -
PM260 Power Module with line-commutated energy recovery and integrated sine-wave filter

v = v —

Available frame sizes - = _

Load-side power components

Sine-wave filter = - _

U = Base component
S = Lateral mounting
= Integrated

— = Not possible
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Load-side power components

Sine-wave filters

. Technical specifications

Line voltage 380 ... 480 V 3 AC

Sine-wave filter (for pulse frequencies 4 ... 8 kHz)
6SL.3202-0AE20-3SA0

6SL3202-0AE20-6SA0

Rated current A 3.5 3.5 35 6.0 6.0

Power loss kW 0.027 0.027 0.027 0.049 0.049
Connection to the Cable Cable Cable Cable Cable

Power Module

« Conductor cross-section  mm? 6 6 6 6 6

¢ Length, approx. m (ft) 0.5(1.64) 0.5(1.64) 0.5(1.64) 0.5(1.64) 0.5(1.64)
Motor connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
« Conductor cross-section ~ mm? 6 6 6 6 6

PE connection

M5 screw studs

M5 screw studs

M5 screw studs

M5 screw studs

M5 screw studs

Cable length, max.
between sine-wave filter and
motor

©380...480 V3 AC £10 %

- Shielded m (ft) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656)
- Unshielded m(ft) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
Dimensions
* Width mm (in) 75.5 (2.97) 75.5 (2.97) 75.5 (2.97) 75.5 (2.97) 75.5 (2.97)
* Height mm (in) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87) 200 (7.87)
® Depth mm (in) 110 (4.33) 110 (4.33) 110 (4.33) 110 (4.33) 110 (4.33)
Possible as base Yes Yes Yes Yes Yes
component
Degree of protection P20 IP20 IP20 IP20 P20
Weight, approx. kg (Ib) 2.6 (5.73) 2.6 (5.73) 2.6 (5.73) 3.0 (6.62) 3.0 (6.62)
Suitable for Type 6SL.3224- 6SL.3224- 6SL.3224- 6S1.3224- 6SL.3224-
PM240 Power Module OBE13-7UAO 0BE15-5UAQ 0BE17-5UAQ 0BE21-1UAO 0BE21-5UA0
* Rated power of the kW (hp) 0.37 (0.5) 0.55 (0.75) 0.75 (1.0) 1.1(1.5) 1.5(2.0)
Power Module
e Rated current /40q Of the A 1.3 1.7 22 3.1 4.1
Power Module
® Frame size FSA FSA FSA FSA FSA
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Load-side power components

Sine-wave filters

. Technical specifications

Line voltage 380 ... 480 V 3 AC Sine-wave filter (for pulse frequencies 4 ... 8 kHz)
6SL3202-0AE21-1SAQ 6SL.3202- 6SL.3202- 6SL.3202-0AE23-3SA0
O0AE21-4SA0 0AE22-0SA0
Rated current A 9.0 9.0 14.0 20.0 33.0 33.0
Power loss kW 0.052 0.052 0.085 0.099 0.151 0.151
Connection to the Cable Cable Cable Cable Cable Cable
Power Module
« Conductor cross-section  mm? 6 6 6 10 10 10
¢ Length, approx. m(ft)  0.5(1.64) 0.5(1.64) 0.5(1.64) 0.5 (1.64) 0.5 (1.64) 0.5 (1.64)
Motor connection Screw terminals  Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
« Conductor cross-section ~ mm? 6 6 6 6 6 6
PE connection M5 screw studs M5 screw studs M5 screw studs M5 screw studs M5 screw studs M5 screw studs

Cable length, max.
between sine-wave filter and

motor
©380...480V3AC £10 %

- 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)
Dimensions
o Width mm (in) 153 (6.02) 153 (6.02) 153 (6.02) 189 (7.44) 189 (7.44) 189 (7.44)
® Height mm (in) 270 (10.63) 270 (10.63) 270 (10.63) 336 (13.23) 336 (13.23) 336 (13.23)
® Depth mm (in) 100 (3.94) 100 (3.94) 100 (3.94) 140 (5.51) 140 (5.51) 140 (5.51)
Possible as base Yes Yes Yes Yes Yes Yes
component
Degree of protection 1P20 1P20 1P20 IP20 IP20 IP20
Weight, approx. kg (Ib) 6(13.2) 6(13.2) 10 (22.1) 12 (26.5) 23 (50.7) 23 (50.7)
Suitable for Type 6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224-
PM240 Power Module 0BE22-2UAO0 0BE23-0UAO 0BE24-0UAO 0BE25-5UAQ 0BE27-5UA0 O0BE31-1UAQ

6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224-
0BE22-2AA0 0BE23-0AA0 0BE24-0AA0 OBE25-5AA0 0BE27-5AA0 OBE31-1AA0

Suitable for Type - - - 6SL3225- 6SL3225- 6SL3225-
PM250 Power Module OBE25-5AA1 0BE27-5AA1 OBE31-1AA1
¢ Rated power of the kW (hp) 2.2 (3) 3(4) 4 (5) 7.5 (10) 11 (15) 15 (20)

Power Module
* Rated current f40q Of the A 5.9 7.7 10.2 18 25 32

Power Module
® Frame size FSB FSB FSB FSC FSC FSC
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Sine-wave filters

. Technical specifications

Line voltage 380 ... 480 V 3 AC Sine-wave filter (for pulse frequencies 4 ... 8 kHz)

6SL.3202-0AE24-6SA0 6SL3202- 6SL3202-0AE28-8SA0

0AE26-2SA0

Rated current A 47 47 61.8 92 92
Power loss kW 0.185 0.185 0.152 0.251 0.251
Connection to the Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
Power Module
« Conductor cross-section  mm? 50 50 50 95 95
Motor connection Screw terminals Screw terminals Screw terminals Screw terminals Screw terminals
« Conductor cross-section ~ mm? 50 50 50 95 95
PE connection M6 screw M6 screw M6 screw M8 screw M8 screw

Cable length, max.
between sine-wave filter and

motor
380 ...480 V3 AC +10 %
- Shielded m(ft) 200 (656) 200 (656) 200 (656) 200 (656) 200 (656)
- Unshielded m(f) 300 (984) 300 (984) 300 (984) 300 (984) 300 (984)
Dimensions
* Width mm (in) 250 (9.84) 250 (9.84) 250 (9.84) 275 (10.83) 275 (10.83)
« Height mm (in) 315 (12.40) 315 (12.40) 305 (12.01) 368 (14.49) 368 (14.49)
« Depth mm (in) 262 (10.31) 262 (10.31) 262 (10.31) 275 (10.83) 275 (10.83)
Possible as base No No No No No
component
Degree of protection IPOO IPOO IPOO IPOO IPOO
Weight, approx. kg (b) 24.0 (52.9) 24.0 (52.9) 34.0 (75) 45.0 (99.2) 45.0 (99.2)
Suitable for Type - 6SL3210- 6SL3210- 6SL3210- 6SL3210-
PM230 Power Module 1NE24-5UL0 1NE26-0ULO 1NE27-5UL0 1NE28-8ULO
cEe prEEsemll 65L3210- 65L3210- 65L3210- 65L3210-
1NE24-5AL0 1NE26-0ALO 1NE27-5AL0 1NE28-8ALO
Suitable for Type - 6SL3223- 6SL3223- 6SL3223- 6SL3223-
PM230 Power Module 0DE32-2UA0 ODE33-0UA0 ODE33-7UAO 0DE34-5UAQ
deg’/ee of protection 6SL3223- 6SL3223- 6SL3223- 6SL3223-
IPSS/UL Type 12 ODE32-2AA0 ODE33-0AA0 ODE33-7AA0 ODE34-5AA0
Suitable for Type  6SL3224- 6SL3224- 6SL3224- 65L3224- 6SL3224-
PM240 Power Module 0BE31-5UA0 0BE31-8UAO 0BE32-2UA0 0BE33-0UAO 0BE33-7UAO
65L.3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224-
OBE31-5AA0 OBE31-8AAQ 0BE32-2AA0 0BE33-0AAQ 0BE33-7AA0
Suitable for Type  6SL3225- 6SL3225- 6SL3225- 6SL3225- 6SL3225-
PM250 Power Module 0BE31-5 . AD 0BE31-8 . AO 0BE32-2 . AO 0BE33-0 . AO 0BE33-7 . AD
* Rated power of the kW (hp) 18.5 (25) 22 (30) 30 (40) 37 (50) 45 (60)
Power Module
* Rated current f4eq Of the A 38 45 60 75 90
Power Module
* Frame size FSD FSD FSD FSE FSE
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Load-side power components

Sine-wave filters

. Technical specifications

Line voltage 380 ... 480 V 3 AC Sine-wave filter (for pulse frequencies 4 ... 8 kHz, only 4 kHz permissible at 110 kW and above — note
additional current derating as compared with rated pulse frequency of 2 kHz, see derating data)
6SL3202-0AE31-5SA0 6SL.3202- 6SL.3000-2CE32-3AA0

OAE31-8SA0

Rated current A 150 150 182 225 225

Power loss kW 0.43 0.43 0.47 0.221 0.221

Connection to the Screw terminals Screw terminals Screw terminals 1 x hole for M10 1 x hole for M10

Power Module

e Conductor cross-section  mm? 150 150 150

Motor connection Screw terminals Screw terminals Screw terminals 1 x hole for M10 1 x hole for M10

« Conductor cross-section ~ mm? 150 150 150

PE connection M8 screw M6 screw M8 screw 1 x hole for M10 1 x hole for M10

Cable length, max.
between sine-wave filter and

motor
©380...480V3AC +10 %
- Shielded m (ft) 200 (656) 200 (656) 200 (656) 300 (984) 300 (984)
- Unshielded m(ft) 300 (984) 300 (984) 300 (984) 450 (1476) 450 (1476)
Dimensions
e Width mm (in) 350 (13.78) 350 (13.78) 350 (13.78) 620 (24.41) 620 (24.41)
* Height mm (in) 440 (17.32) 440 (17.32) 468 (18.43) 300 (11.81) 300 (11.81)
® Depth mm (in) 305 (12.01) 305 (12.01) 305 (12.01) 320 (12.60) 320 (12.60)
Possible as base No No No No No
component
Degree of protection IPOO IPOO IPOO IPOO IPOO
Weight, approx. kg (Ib) 63.0 (139) 63.0 (139) 80.0 (176) 124 (273) 124 (273)
Suitable for Type 6SL3210- 6SL3210- - - -
PM230 Power Module 1NE31-1ULO 1NE31-5ULO
degree of protection IP20 6SL3210- 6SL3210-
1NE31-1ALO 1NE31-5AL0
Suitable for Type 6SL.3223- 6SL.3223- 6SL.3223- - -
PM230 Power Module ODE35-5UA0 ODE37-5UA0 ODE38-8UAO0
degree of protection 6SL3223- 65L3223- 65L3223-
IPSS/UL Type 12 ODE35-5AA0 0DE37-5AA0 0DE38-8AA0
Suitable for Type 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224- 6SL.3224-
PM240 Power Module 0BE34-5UAQ 0BE35-5UAQ 0BE37-5UAQ 0BE38-8UAO 0BE41-1UAQ
6SL.3224- 6SL.3224- 6SL.3224-
0BE34-5AA0 0BE35-5AA0 0BE37-5AA0
Suitable for Type 6SL.3225- 6SL.3225- 6SL.3225- - -
PM250 Power Module 0BE34-5 . AO OBE35-5 . A0 OBE37-5. AO
¢ Rated power of the kW (hp) 55 (75) 75 (100) 90 (125) 110 (150) 132 (200)
Power Module
® Rated current f4eq Of the A 110 145 178 205 250
Power Module
® Frame size FSF FSF FSF FSF FSF
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Sine-wave filters

. Technical specifications
Line voltage 380 ... 480 V 3 AC

Rated current A

Sine-wave filter (permissible for 4 kHz pulse frequency — note additional current derating as compared
with rated pulse frequency of 2 kHz, see derating data)

6SL3000-2CE32-8AA0
276

6SL3000-2CE33-3AA0
333

6SL3000-2CE34-1AAD
408

Power loss kW

0.235

0.245

0.34

Connection to the
Power Module

1 x hole for M10

1 x hole for M10

1 x hole for M10

Motor connection

1 x hole for M10

1 x hole for M10

1 x hole for M10

PE connection

1 x hole for M10

1 x hole for M10

1 x hole for M10

Cable length, max.
between sine-wave filter and

motor
©380...480V3AC £10 %
- Shielded m (ft) 300 (984) 300 (984) 300 (984)
- Unshielded m (ft) 450 (1476) 450 (1476) 450 (1476)
Dimensions
* Width mm (in) 620 (24.41) 620 (24.41) 620 (24.41)
e Height mm (in) 300 (11.81) 370 (14.57) 370 (14.57)
e Depth mm (in) 320 (12.60) 360 (14.17) 360 (14.17)
Possible as base No No No
component
Degree of protection IPOO IPOO IPOO
Weight, approx. kg (Ib) 127 (280) 136 (300) 198 (437)
Suitable for Type 6SL3224-0XE41-3UAO 6SL3224-0XE41-6UAQ 6SL.3224-0XE42-0UAO
PM240 Power Module
Suitable for Type - = _
PM250 Power Module
* Rated power of the kW (hp) 160 (250) 200 (300) 250 (400)
Power Module
¢ Rated current /40q Of the A 302 370 477
Power Module
® Frame size FSGX FSGX FSGX
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Operator panels

. Overview
Operator panel Intelligent Operator Panel IOP and IOP Handheld Basic Operator Panel BOP-2
Description Thanks to the large plain text display, menu-based operation ~ Commissioning of standard drives is easy with
and the application wizards, commissioning of the standard  the menu-prompted dialog on a 2-line display.
drives is easy. Simultaneous display of the parameter and
Integrated application wizards guide the user interactively parameter value, as well as parameter filtering,
through the commissioning process for important applications means that basic commissioning of a drive can
such as pumps, fans, compressors and conveyor systems. be performed easily and, in most cases, without a
printed parameter list.
Possible applications e Directly mounted on SINAMICS G120 ¢ Directly mounted on SINAMICS G120
* Can be mounted in the control cabinet door using a door * Can be mounted in the control cabinet door
mounting kit (achievable degree of protection is using a door mounting kit (achievable degree
IP54/UL Type 12) of protection is IP54/UL Type 12)
¢ Available as a handheld version (with PM230 in degree of
protection IP55, degree of protection IP55/UL Type 12 is no
longer provided at the connection point)
¢ 5 languages available
Quick commissioning e Standard commissioning using the clone function ¢ Standard commissioning using the clone
without expert knowledge * User-defined parameter list with a reduced number of self- function
selected parameters
* Simple commissioning of standard applications using
application-specific wizards, it is not necessary to know the
parameter structure
¢ Simple local commissioning using the handheld version
e Commissioning largely without documentation
High degree of operator ¢ Direct manual operation of the drive — you can simply toggle e Direct manual operation of the drive — you can
friendliness and intuitive between the automatic and manual modes simply toggle between the automatic and manu-
operation al modes
* Intuitive navigation using a rotary knob — just like in everyday -
applications
e Graphic display to show status values such as pressure or e 2-line display for showing up to 2 process values
flow in bar-type diagrams with text
e Status display with freely selectable units to specify physical e Status display of predefined units
values
Minimization of maintenance ¢ Diagnostics using plain text display, can be used locally on- e Diagnostics with menu prompting with
times site without documentation 7-segment display

e Simple update of languages, wizards and firmware via USB
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Supplementary system components

Intelligent Operator Panel IOP

. Overview

Intelligent Operator Panel IOP

Intelligent Operator Panel IOP

The Intelligent Operator Panel IOP is a very user-friendly and
powerful operator panel for the SINAMICS G120,

SINAMICS G120C, SINAMICS G120D and SINAMICS G120P
standard drives.

The IOP supports both entry-level personnel and drive experts.
Thanks to the large plain text display, the menu-based operation
and the application wizards, it is easy to commission standard
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 filter-
ing function are provided.

Application wizards interactively guide you when commission-
ing important applications such as conveyor technology,
pumps, fans and compressors. There are quick commissioning
wizards for general commissioning.

The drives are easily controlled manually using directly assigned
buttons and the navigation wheel. The IOP has a dedicated
switchover button to switch from automatic to manual mode.

The inverter can be diagnosed in a user-friendly fashion using
the plain text display of faults and alarms. Help texts can be
obtained by pressing the INFO button.

Up to two process values can be displayed graphically or
numerically on the status screen/status display. Process values
can also be displayed in technological units.

The IOP supports standard commissioning of identical drives.
For this purpose, a parameter list can be copied from an inverter
into the IOP and downloaded into other drive units of the same
type as required.

The IOP includes the following language packages:
English, French, German, Italian and Spanish.

The IOP can be installed in control cabinet doors using the op-
tionally available door mounting kit (not possible in conjunction
with the PM230 Power Module in degree of protection IP55).

The operating temperature of the IOP is 0 ... 50 °C
(32 ... 122 °F).

IOP Handheld

|OP Handheld

A handheld version of the IOP can be ordered for mobile use. In
addition to the IOP, this includes a housing with rechargeable
batteries, charging unit and RS232 connecting cable. The
charging unit is supplied with connector adapters for Europe,
the US and UK. When the batteries are fully charged, the oper-
ating time is up to 8 hours.

To connect the IOP Handheld to SINAMICS G110D and
SINAMICS G120D, the RS232 connecting cable with optical
interface is required in addition.

The |IOP Handheld can be used in conjunction with
SINAMICS G120P. In this case, the degree of protection IP55/
UL Type 12 is no longer provided at the connection point.

Updating the IOP

The IOP 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 via drag & drop. Further, the USB interface allows
user languages and wizards that become available in the future
to be subsequently downloaded and the firmware to be updated
for the 10P.

The IOP is supplied with power via the USB interface during an
update.
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Supplementary system components

Intelligent Operator Panel IOP

| Selection and ordering data

Order No.
6SL3255-0AA00-4JA0

Description
Intelligent Operator Panel IOP

I0P Handheld
For use with SINAMICS G120,
SINAMICS G110D or SINAMICS G120D

Included in the scope of delivery:
* |OP

* Handheld housing

® Rechargeable batteries (4 x AA)
e Charging unit (international)

® RS232 connecting cable
(3 m/9.84 ft long, can only be used
for SINAMICS G120)

* USB cable (1 m/3.28 ft long)

6SL3255-0AA00-4HAO

Accessories

Door mounting kit 6SL3256-0AP00-0JA0
IP54 degree of protection for mounting

an operator panel in control cabinet

doors with sheet steel thicknesses of

1...3mm (0.04...0.121in)

IP54 degree of protection for IOP

IP55 degree of protection for BOP-2
Included in the scope of delivery:

o Seal

* Mounting material

e Connecting cable (5 m/16.41 ft long,
also supplies voltage to the IOP directly
via the Control Unit)

RS232 connecting cable 3RK1922-2BP00
With optical interface to connect the

SINAMICS G 110D or SINAMICS G120D

inverters to the IOP Handheld

(2.5 m/8.2 ft long)

. Benefits

Simple commissioning of standard applications using
wizards, it is not necessary to know the parameter structure

Diagnostics using plain text display; can be used locally
on-site without documentation

Direct manual operation of the drive — you can toggle between
automatic and manual modes

Status display with freely selectable units; display of real
physical values

Intuitive navigation using a wheel — just like in everyday
applications

Graphic display with bar charts, e.g. for status values such as
pressure or flowrate.

Quickly and simply mounted in the door — mechanically and
electrically

Simple local commissioning on-site using the handheld
version

Commissioning without documentation using the integrated
help function

Standard commissioning using the clone function (parameter
set data is saved for fast replacement)

User-defined parameter list with a reduced number of self-
selected parameters (to generate your own commissioning
screens)

5 integrated languages
Simple update of languages, wizards and firmware via USB
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Supplementary system components

Intelligent Operator Panel IOP

| Integration

Using the IOP with the inverters

SINAMICS G120 with
CU230P-2, CU240B-2 or
CU240E-2 Control Units

Plugging the IOP onto the inverter v
(power supply from the Control Unit)

SINAMICS G120P (PM230)
with CU230P-2 Control Unit

SINAMICS G110D and
SINAMICS G120D

v _

Door mounting with door mounting kit v
(power supply directly from the Control Unit)

For this purpose, the IOP must be connected

up by means of the connecting cable sup-

plied with the door mounting kit.)

For PM230 IP20: v/ -
For PM230 IP55: —

Mobile use of the IOP Handheld v
(supplied from rechargeable batteries)

Mounting the IOP on a Control Unit

The IOP can be directly plugged onto the Control Unit.

CU230P-2 Control Unit with plugged-on IOP

For PM230 IP20: v/ v

For PM230 IP55: Restricted (RS232 connecting cable with
because degree of protection optical interface required,
IP55 is no longer provided at the 3RK1922-2BP00)

connection point

Door mounting

An IOP can be installed in a control cabinet door in a few simple
steps using the optionally available door mounting kit (not pos-
sible in conjunction with the PM230 Power Module in degree of
protection IP55). Degree of protection IP54/UL Type 12 is
achieved for door mounting.

Door panel

Door mounting bracket \

Seal

Operator
panel

o
ﬁ

v

Screws

G_DO011_EN_00207a

Door mounting kit with plugged-on I0P
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Supplementary system components

Basic Operator Panel BOP-2

. Overview

Basic Operator Panel BOP-2

The Basic Operator Panel BOP-2 can be used to commission
drives, monitor drives in operation and input individual parame-
ter settings.

Commissioning of standard drives is easy with the menu-
prompted dialog on a 2-line display. Simultaneous display of the
parameter and parameter value, as well as parameter filtering,
means that basic commissioning of a drive can be performed
easily and, in most cases, without a printed parameter list.

The drives are easily controlled manually using directly assigned
navigation buttons. The BOP-2 has a dedicated switchover but-
ton 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 simulta-
neously.

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 ... 50 °C
(32 ... 122 °F).

N Selection and ordering data

Description Order No.
Basic Operator Panel BOP-2 6SL3255-0AA00-4CA1
Accessories

Door mounting kit 6SL3256-0AP00-0JA0
For mounting an operator panel in control

cabinet doors with sheet steel thick-

nesses of 1...3mm (0.04 ... 0.121in)

IP54 degree of protection for IOP

IP55 degree of protection for BOP-2
Included in the scope of delivery:

o Seal

* Mounting material

e Connecting cable (5 m/16.41 ft long,
also supplies voltage to the BOP-2
directly via the Control Unit)

. Benefits

m Shorten commissioning times — Easy commissioning of
standard drives using basic commissioning wizards (setup)

= Minimize standstill times — Fast detection and rectification of
errors (Diagnostics)

m Greater transparency in the process — The status display of
the BOP-2 makes process variable monitoring easy
(Monitoring)

m Direct mounting on the inverter (also see I0P)

m User-friendly user interface:

- Easy navigation using clear menu structure and clearly

assigned control keys
- Two-line display
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Supplementary system components

Basic Operator Panel BOP-2

| Integration
Using the BOP-2 with SINAMICS G120 inverters

CU230P-2 CU240B-2 CU240E-2
Plugging the BOP-2 onto the inverter v v v
Door mounting with door mounting kit v v v

Mounting the BOP-2 on a CU230P-2, CU240B-2 or CU240E-2 Door mounting

Control Unit A BOP-2 can be installed in a control cabinet door in a few
The BOP-2 can be directly plugged onto a Control Unit "-2" simple steps using the optionally available door mounting kit (not
(e.g. CU230P-2, CU240B-2, CU240E-2). possible in conjunction with the PM230 Power Module in degree
of protection IP55). Degree of protection IP55 is achieved for
door mounting.
Door panel
Door mounting bracket Seal
Operator
Screws panel
@:7:» i @
G~
A IS
] '@ 1 -4 T
—— ’ e . J
—— D-type retaining screws
e
[a—
—— S g
—— %
LS - "
= f g ﬁ
v
CU240E-2 Control Unit with plugged-on BOP-2 ‘[

Door mounting kit with plugged-on BOP-2

Siemens D 31 N - January 2013 6/123



© Siemens AG 2013

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Supplementary system components Supplementary system components
Blanking cover for PM230 Power Modules Push-through mounting frame

. Overview . Overview

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 installed without use of the optional
mounting frame, the user is responsible for ensuring that the
requisite degree of protection is provided.

Tightening torque for fixing the mounting frame and the inverter:
3...3.5Nm.

. Selection and ordering data
Description Order No.
Push-through mounting frame

® For PM230 Power Modules
degree of protection IP20
push-through variants

- Frame size FSA 6SL3260-6AA00-0DA0
- Frame size FSB 6SL3260-6AB00-0DA0
- Frame size FSC 6SL3260-6AC00-0DAO

PM230 Power Module, degree of protection IP55/UL Type 12,
frame size FSC, with blanking cover

The blanking cover is mounted on the inverter in place of an
operator panel, if an operator panel is not required. When the
blanking cover is plugged onto the PM230 Power Module,
degree of protection IP55/UL Type 12 is achieved.

. Selection and ordering data

Description Order No.

Blanking cover 6SL3256-1BA00-0AA0
For PM230 Power Modules, degree of
protection IP55/UL Type 12
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Supplementary system components

Memory cards

. Overview . Selection and ordering data

Description Order No.

SINAMICS micro memory card 6SL3254-0AM00-0AA0Q
(MMC)

64 MB

SINAMICS SD card ) 6SL3054-4AG00-2AA0
512 MB

SINAMICS micro memory cards (MMC), SINAMICS SD card

The parameter settings for an inverter can be stored on the
SINAMICS micro memory card (MMC) or the SINAMICS SD
card. When service is required, e.g. after the inverter has been
replaced and the data have been downloaded 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.

® The memory card supports standard commissioning without
the use of an operator panel such as the BOP-2 or the
STARTER commissioning tool.

Note:

The memory card is not required for operation and does not
have to remain inserted.

) Available soon.
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Supplementary system components

Brake Relay

| Overview N Selection and ordering data

Description Order No.

Brake Relay 6SL3252-0BB00-0AA0
Including cable harness for connection
with the Power Module

. Technical specifications
Brake Relay
6SL.3252-0BB00-0AA0
Switching capability of the NO contact, 440 VAC/3.5A

max. 30VDC/12A
The Brake Relay allows the Power Module to be connected to an Conductor cross-section, max. 2.5 mm?2
electromechanical motor brake, thereby allowing the motor D 1 - B
brake to be driven directly by the Control Unit. egree of protection 20
Dimensions
* Width 68 mm (2.68 in)
® Height 63 mm (2.48 in)
® Depth 33 mm (1.30in)
Weight, approx. 0.17 kg (0.37 Ib)
. Integration
The Brake Relay has the following interfaces: The supplied Brake Relay includes the cable harness for con-
* Aswitch contact (NO contact) to control the motor brake sole- nection with the Power Module.
noid The 24 V DC solenoid of the motor brake is connected via an
¢ A connection for the cable harness (CTRL) for connection to external power supply. For 24 V DC, external surge arrestors are
the Power Module required (e.g. varistor, transil diode).

The Brake Relay can be installed on the shield bonding plate
near the power terminals of the Power Module.

24V DC

Brake control connection
(cable harness to the inverter)
— e — m — m— - — - —
1
A °
1
| . )
| [j o ( | Brake solenoid
1
1
| | 1 |
Q
1

Brake Relay & o *) Varistor 35 V or

transil diode

CTRL

G_DO011_EN_00348
Connection example of 24 V DC Brake Relay

. 400V 1AC/230V1AC
Brake control connection
(cable harness to the inverter)

Rectifier module Brake solenoid
e.g. in the motor terminal box

G_DO11_EN_00349

Connection example of 230 ... 400 V 1 AC Brake Relay
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Supplementary system components Supplementary system components
Adapter for mounting on DIN rails PC inverter connection kit 2

. Overview . Overview

The adapter for DIN rail mounting can be used to mount invert-
ers, frame sizes FSA and FSB, on DIN mounting rails (2 units
with a center-to-center distance of 100 mm/3.94 in).

Furthermore, the motor cable shield connection and other cable
shields required for mounting inverters on DIN rails comply with
the same standards for emissions and conducted emissions as
if the inverter were directly installed in a control cabinet.

The adapter for inverter frame size FSA can be used to mount
converters singly or with matching line filter.

The adapter for inverter frame size FSB can be used to mount
inverters with or without an integrated line filter.

. Selection and ordering data
Description Order No.

Adapter for mounting on DIN rails
e For Power Module, frame size FSA 6SL3262-1BA00-0BAO

« For Power Module, frame size FSB  6SL3262-1BB00-0BAO PC inverter connection kit 2
For controlling and commissioning an inverter directly from a PC
if the STARTER commissioning tool 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 commissioning
tool for test purposes).

A USB cable (3 m/9.84 ft) and the STARTER commissioning tool "
on DVD-ROM are included in the scope of delivery.

The PC inverter connection kit 2 is suitable for the following
SINAMICS G120 Control Units:

e CU230P-2 HVAC
e CU230P-2 DP

e CU230P-2 PN

e CU230P-2 CAN
e CU240B-2

e CU240B-2 DP
e CU240E-2

e CU240E-2 DP

e CU240E-2 PN

e CU240E-2 F

e CU240E-2 DP-F

. Selection and ordering data

Description Order No.

PC inverter connection kit 2 6SL3255-0AA00-2CA0
For CU230P-2, CU240B-2 and CU240E-2

Control Units

Including USB cable (length 3 m/9.84 ft)

and STARTER commissioning tool

on DVD-ROM

" The STARTER commissioning tool is also available on the Internet at
http://support.automation.siemens.com/WW/view/en/10804985/133100

Siemens D 31 N - January 2013 6/127



© Siemens AG 2013

SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Supplementary system components

Shield connection kits for Control Units

. Overview
The shield connection kit offers for all signal and communication
cables
e Optimum shield connection
e Strain relief
It contains the following:
¢ A matching shield bonding plate

e All of the necessary connecting and retaining elements for
mounting

The shield connection kits are suitable for the following
SINAMICS G120 Control Units:

e CU230P-2 HVAC
e CU230P-2 DP

e CU230P-2 PN

e CU230P-2 CAN
e CU240B-2

e CU240B-2 DP
e CU240E-2

e CU240E-2 DP

e CU240E-2 PN

e CU240E-2F

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

. Selection and ordering data

Description

Shield connection kit 1
For CU230P-2 HVAC/DP/CAN
Control Units

Order No.
6SL3264-1EA00-OFAQ

Shield connection kit 2
For CU240B-2 and CU240E-2
Control Units

6SL3264-1EA00-0HAO

Shield connection kit 3

For CU230P-2 PN,
CU240E-2 PN and
CU240E-2 PN-F Control Units

6SL3264-1EA00-0HBO
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Supplementary system components — Shield con-

nection kits and shield plates for Power Modules

. Overview . Selection and ordering data

Shield connection kit for Power Module frame size FSB

The shield connection kit

e makes it easier to connect the shields of supply and control
cables

¢ provides mechanical strain relief
e ensures optimum EMC performance
® s used to attach the Brake Relay

The shield connection kit includes

¢ a shield bonding plate for the required Power Module

e connection elements and clamps for mounting

e Mounting device for Brake Relay, frame sizes FSB to FSF
A shield plate for motor and signal cables is supplied with

PM230 Power Modules, frame sizes FSA to FSC, in degree of
protection IP20 standard variants.

Shield connection kits are available for PM230 Power Modules,
frame sizes FSD to FSF, in degree of protection IP20 standard
variants, and shield plates for PM230 Power Modules, frame
sizes FSA to FSC, in degree of protection IP20 push-through
variants.

Description

Shield plate

For PM230 Power Module
degree of protection IP20
standard variants

® Frame sizes FSA to FSC

Order No.

Supplied with the Power
Modules, available as a
spare part

Shield connection kit
For PM230 Power Module
degree of protection IP20
standard variants

e Frame sizes FSD and FSE
® Frame size FSF

6SL3262-1AD00-0DA0
6SL3262-1AF00-0DAO

Shield plate

For PM230 Power Module
degree of protection IP20
push-through variants

® Frame size FSA
® Frame size FSB
e Frame size FSC

6SL3266-1EA00-0DAO
6SL3266-1EB00-0DAO
6SL3266-1EC00-0DAO

Shield connection kit
For PM240 and PM250 Power
Modules

® Frame size FSA
® Frame size FSB
® Frame size FSC
e Frame sizes FSD and FSE
® Frame size FSF

6SL3262-1AA00-0BAO
6SL3262-1AB00-0DAO
6SL3262-1AC00-0DA0
6SL3262-1AD00-0DA0
6SL3262-1AF00-0DA0

Shield connection kit
For PM260 Power Modules

® Frame size FSD
® Frame size FSF

6SL.3262-1FD00-0CA0
6SL3262-1FF00-0CAOQ
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Mounting set

Spare parts
. Overview

Spare parts kit for Control Units

. Overview

The spare parts kit comprises small parts for all variants of the
following SINAMICS G120 Control Units:

e CU230P-2
Cu240B-2
CU240E-2
CU240E-2 F

The delivery includes

e |abel set for all variants of CU230P-2, CU240B-2, CU240E-2
and CU240E-2 F Control Units

e 2 replacement doors (top/bottom)
e 2 labeling strips for the doors

e Terminal blocks 6-pole, 7-pole, 9-pole, 10-pole and 5-pole
(1 unit each)

e 1 protective element for SOD/MMC card slot

. Selection and ordering data

Description Order No.
Spare parts kit for Control Units

CU230P-2, CU240B-2,
CU240E-2 and CU240E-2 F

6SL3200-0SK01-0AA0

Spare parts
Shield plate for PM230 Power Modules

. Overview

A shield plate for motor and signal cables is supplied with
PM230 Power Modules, frame sizes FSA to FSC, in degree of
protection IP20 standard variants. This shield plate is also
available as a spare part.

. Selection and ordering data

Description

Shield plate

For PM230 Power Module
degree of protection IP20
standard variants

(and SINAMICS G120C)

Order No.

The following parts are supplied from the factory for each PM230
Power Module in degree of protection IP55/UL Type 12 or IP20:

Frame sizes FSA to FSC

¢ 1 SUB-D connector with mount-
ing material for connecting the
CU230P-2 HVAC/DP/PN/CAN
Control Units to the operator pan-
el (e.g. IOP)

e 1 motor connector and 1 power
supply connector

2 serrated strips including
mounting material for connecting
the shield

¢ 3 sleeves for inserting in the cut-
outs for the signal cables of the
cable bonding plate

* Ferrite cores
(only necessary for devices with
integrated line filter class B)

® 2-page Quick Start Guide with
mounting instructions

Frame sizes FSD to FSF
(only for Power Modules in degree
of protection IP55/UL Type 12)

¢ 1 adapter cable for connecting
the CU230P-2 HVAC/DP/PN/CAN
Control Units to the operator pan-
el (e.g. IOP)

e 4 clips to connect the shields of
signal cables

® 6 serrated strips including
mounting material for the motor
and supply cables

¢ 4 sleeves (pre-installed in the
cutouts for the signal cables of
the cable bonding plate)

¢ 1 cable bonding plate without
cutouts for customers to config-
ure their own connection system

® 1 cabinet key

¢ 2-page Quick Start Guide with
mounting instructions

A mounting set can be ordered for every frame size in degree
of protection IP55/UL Type 12 or IP20. It contains the following

parts:
Frame sizes FSA to FSC

¢ 1 SUB-D connector with mount-
ing material

® 1 motor connector and 1 power
supply connector

e 2 serrated strips including
mounting material for connecting
the shield

* 3 sleeves for inserting in the cut-
outs for the signal cables of the
cable bonding plate

® Ferrite cores
(only necessary for devices with
integrated line filter class B)

e Screws for fixing the cable bond-
ing plate and the cover

Frame sizes FSD to FSF
(only for Power Modules in degree
of protection IP55/UL Type 12)

¢ 1 adapter cable including mount-
ing material

® 6 serrated strips including
mounting material for the motor
and supply cables

® 1 cabinet key

. Selection and ordering data

® Frame size FSA
® Frame size FSB
® Frame size FSC

6SL3266-1EA00-0KAQ
6SL.3266-1EB00-0KA0
6SL3266-1EC00-0KA0

Description Order No.

Mounting set

For PM230 Power Modules,
degree of protection P55/
UL Type 12 or IP20

® Frame size FSA
® Frame size FSB
e Frame size FSC

6SL3200-0SK02-0AA0
6SL3200-0SK03-0AA0
6SL3200-0SK04-0AA0

Mounting set

For PM230 Power Modules,
degree of protection P55/
UL Type 12

® Frame size FSD
e Frame size FSE
e Frame size FSF

6SL3200-0SK05-0AA0
6SL3200-0SK06-0AA0
6SL3200-0SK07-0AA0
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Spare parts — Replacement door for Spare parts
PM240 Power Modules, frame size FSGX Terminal cover kit for frame sizes FSD and FSE

. Overview . Overview
Complete replacement door for the PM240 Power Module, The terminal cover kit includes a replacement cover for the
frame size FSGX connecting terminals.

. - - The terminal cover kit is suitable for the following
Selection and ordering data SINAMICS G120 Power Modules in frame sizes FSD and FSE:
Description Order No. e PM230 degree of protection IP20 standard variant
Replacement door 6SL3200-0SM10-0AA0 e PM240
For PM240 Power Modules, ¢ PM250

frame size FSGX

. Selection and ordering data

Description Order No.

Terminal cover kit 6SL3200-0SM11-0AA0
For frame sizes FSD and FSE

Spare parts Spare parts
Terminal cover kit for frame size FSF Replacement connectors

. Overview . Overview
The terminal cover kit includes a replacement cover for the A set of replacement connectors for the line feeder cable,
connecting terminals. braking resistor and motor cable is available for

The terminal cover kit is suitable for the following SINAMICS G120 PM240-2 Power Modules (and
SINAMICS G120 Power Modules in frame size FSF: SINAMICS G120C) in frame size FSA.

; ; A replacement connector for the input and output sides is
* PM230 degree of protection [P20 standard variant available for SINAMICS G120 PM260 Power Modules in

* PM240 frame size FSD.
e PM250
e PM260 . Selection and ordering data

. - . Description Order No.
Selection and ordering data
Replacement connectors

DESEEE Cieletr NG « For SINAMICS G120 PM240-2 and 6SL3200-0ST05-0AA0
Terminal cover kit 6SL3200-0SM12-0AA0 SINAMICS G120C in frame size FSA

For frame size FSF « For PM260 Power Modules 6SL3200-0ST04-0AA1
in frame size FSD
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Spare parts

Fan units

. Overview

The Power Module fans are designed for extra long service life.
For special requirements, replacement fans are available that
can be exchanged quickly and easily. The following pictures
show the mounting location of the internal or external fan units as
an example:

PM230 Power Module, degree of protection IP55/UL Type 12, frame size PM230 Power Module, degree of protection IP55/UL Type 12, frame size
FSC, with external fan unit in heat sink FSC, with internal fan unit above CU230P-2 Control Unit

. Selection and ordering data

Rated power (LO) PM230 Power Module External fan unit Internal fan unit
degree of protection IP55/UL Type 12

kW hp Type 6SL3223-... Frame size Order No. Order No.

380...480 V3 AC =10 %

0.37 0.50 ODE13-7 . AO FSA 6SL3200-0SF21-0AA0 6SL3200-0SF31-0AA0

0.55 0.75 ODE15-5 . AO

0.75 1.0 ODE17-5. A0

11 15 ODE21-1 . AO

15 2.0 O0DE21-5 . AO

2.2 3.0 ODE22-2 . AO

3.0 4.0 0DE23-0 . A0

4.0 5.0 ODE24-0 . AO FSB 6SL3200-0SF22-0AA0

55 7.5 ODE25-5 . AO

7.5 10 ODE27-5 . AO

11.0 15 ODE31-1. A0 FSC 6SL3200-0SF23-0AA0

15.0 20 ODE31-5. AO

18.5 25 ODE31-8AA0

18.5 25 ODE31-8BA0 FSD 6SL3200-0SF24-0AA0 6SL3200-0SF32-0AA0

22 30 ODE32-2 . AO

30 40 ODE33-0 . A0

37 50 ODE33-7 . A0 FSE

45 60 ODE34-5 . AD

55 75 ODE35-5 . A0 FSF 6SL3200-0SF26-0AA0

75 100 ODE37-5 . A0

90 125 ODE38-8UAO
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SINAMICS G120 standard inverters
to 400 hp

Spare parts

0.37 kW to 250 kW (0.5 hp

Fan units

. Selection and ordering data

Rated power

PM230 Power Module

External fan unit

Rated power PM230 Power Module  External fan unit

(LO) degree of protection (LO) degree of protection

P20 P20

standard variant push-through variant

Type Frame Type Frame
kW hp 6SL3210-... size Order No. kW hp 6SL3211-... size Order No.
380...480 V3 AC +10 % 380...480 V3 AC +10 %
0.37 0.50 1NE11-3 . LO FSA 6SL3200-0SF12-0AA0 3.0 4.0 1NE17-7 . LO FSA 6SL3200-0SF21-0AA0
055 075 1NE11-7.L0O 7.5 10 1NE21-8 . LO FSB  6SL3200-0SF22-0AA0
075 1.0 1NE12-2. LO 185 25 1NE23-8. L0 FSC  6SL3200-0SF23-0AA0
11 15 1NE13-1.LO
15 20 1NE14-1 . LO Description Order No.
22 3.0 INE15-8 .. LO Fan unit

For SINAMICS G120

3.0 4.0 INE17-7. L0 PM240-2 Power Module
40 50  1INE21-0.L0 FSB  6SL3200-0SF13-0AA0 (and SINAMICS G120C)
55 75 1NE21-3 . LO e Frame size FSA 6SL3200-0SF12-0AA0
7.5 10 1NE21-8 . LO
11.0 15 1NE22-6 . LO FSC  6SL3200-0SF14-0AA0
15.0 20 1NE23-2 . LO
185 25 1NE23-8 . LO
22 30 1NE24-5.L0 FSD  6SL3200-0SF05-0AA0
30 40 1NE26-0 . LO
37 50 1NE27-5.L0 FSE
45 60 1NE28-8 . LO
55 75 1NE31-1.L0  FSF 6SL3200-0SF08-0AA0
75 100 1NE31-5 . LO
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SINAMICS G120 standard inverters
0.37 kW to 250 kW (0.5 hp to 400 hp

Spare parts

Replacement fans

. Overview
The Power Module fans are designed for extra long service life. Rated power  SINAMICS G120 Replacement fan
Replacement fans can be ordered. PM250 Power Module
. . Frame size
. Selection and ordering data Type and num-
kW hp 6SL3225-... ber of fans  Order No.
Rated power ~ SINAMICS G120 Replacement fan
PM240 Power Module 380...480 V3 AC
Frame size 7.5 10 OBE25-5AA1 FSC, 6SL3200-0SF03-0AA0
Type and num- 3 2 fans includes 1 replacement
kW hp 6SL.3224-... ber of fans  Order No. 1o 15 OBE27-5AAT %an) P
380 ... 480 V 3 AC 15.0 20 OBE31-1AA1
037 050 OBEI3-7TUAD  FSA, 6sLaz00.08F010aR0 100 29 OBESTO.A9 GEG  8SLIZAASFALORAO
055 075  OBE15-5UAD 1 fan ginc)ludes1 replacement 22 30 OBE31-8 . AO lggwnc:s;J es 2 replacemen
an
075 10 OBE17-5UAO 30 40 0BE32-2. A0 6SL3200-0SF05-0AA0
1.1 1.5 0BE21-1UAO0 (includes 2 replacement
15 2 0BE21-5UA0 fans)
20 3 OBE222 A0 FSB 37 50 OBE33-0.A0  FSE, 6SL3200-0SF04-0AA0
i : 2fans 1 2 fans (includes 2 replacement
30 4 0BE23-0. A0 fans)
4.0 5 0BE24-0 . AO 45 60 0BE33-7 . A0 6SL3200-0SF05-0AA0
75 10 0BE25-5.A0 FSC, 2 6SL3200-0SF03-0AA0 (includes 2 replacement
110 15 OBE27-5 AQ  2fans (includes 1 replacement fans)
B0 20 OBE311 _AO fan) 55 75 0BE34-5.A0 FSF, 6SL3200-0SF06-0AA0
. -1 2 fans i
- includes 2 replacement
185 25 0BE31-5.A0 FSD, 6SL3200-0SF04-0AA0 & 100 OBE3S5 . A0 gans) P
2 fans i
22 30  OBE31-8.A0 ]Eg“rf;;ldes 2replacement 95 1p5  (OBE37-5. A0 6SL3200-0SF08-0AAD
(includes 2 replacement
30 40 0BE32-2 . AO 6SL3200-0SF05-0AA0 fans)
(includes 2 replacement
fans)
Rated power  SINAMICS G120 Replacement fan
37 50 OBE33-0.A0  FSE, 6SL3200-0SF04-0AA0Q PM260 Power Module
2 fans lgincludes 2 replacement Frame size
ans) Type and num-
45 60 0BE33-7 . AO 6SL3200-0SF05-0AA0 kW hp 6SL3225-... ber of fans  Order No.
(includes 2 replacement 660 ...690 V3 AC
fans) 110 15  OBH27-5.A1 FSD, 6SL3200-0SF11-0AA0
55 75 0BE34-5 . AO gsfz';ns ?SLf(ZjOO-gSF(TG-OAAOt 150 20 OBH31-1 A1 2 fans ]gndsjdesz replacement
_ includes 2 replacemen ans
75 100 OBE35-5. A0 fans) p 185 25 0BH315 . A1
90 125 0BE37-5. A0 6SL3200-0SF07-0AA0 30 40 0BH32-2. A1 FSF, 6SL3200-0SF07-0AA0
(includes 2 replacement 37 50 0BH33-0 A1 2 fans Eincl;]des 2 replacement
ans
fans) 55 75  0BH33-7.Al
110 150 OBE38-8UAO 6SL3200-0SF08-0AA0
132 200 OBE41-1UAQ (includes 2 replacement
fans)
160 250 OXE41-3UA0  FSGX, 6SL3362-0AGO00-0AA1
200 300 OXEA1-6UA0 2 fans (includes 2 replacement
fans)

250 400 OXE42-0UAO

) Recommendation: Even if only one fan on the Power Module is defective,
it is advisable to replace both. In this case, the order quantity must be
doubled.
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SINAMICS G120D distributed inverters
0.75 kW to 7.5 kW (1.0 hp

to 10 hp

. Application
Application

Continuous motion

Non-conti

motion

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

Basic

Medium

High

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

Basic

Medium

High

Pumping, Centrifugal pumps  Centrifugal pumps  Eccentric screw Hydraulic pumps Hydraulic pumps Descaling pumps
ventilating, | acial/ caal tans Radial / axial fans pumps Metering pumps Metering pumps Hydraulic pumps
compress- | Compressors Compressors
ing G110, G120C G120P, G120C, S120 S110 S$110, S120 S120
(G130, G150, GM150 G120 (GM150)
GL150) (G130, G150, GM150
GL150)
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
G110, G110D, G120D. 00, S120 G120D. = ' © S110, S120 S120
G120C G120, S120 (S150, SM150, SL150, (DCM) (DCM)
(G130, G150, GM150) (G130, G150, S150 GM150, DCM)
GM150, GL150, SM150
DCM)
Processing | \///lc Mills Extruders Tubular bagging Tubular bagging Servo presses
Mixers Mixers Winders and machines machines Rolling mill drives
@ Kneaders Kneaders unwinders Single-axis motion Single-axis motion Multi-axis motion
Crushers Crushers Lead/follower drives |control control control
@ Agitators Agitators Calenders such as such as such as
Centrifuges Centrifuges Main press drives e Position profile e Position profile e Multi-axis
Extruders Printing machines ® Path profile e Path profile positioning
Rotary furnaces e Cams
e Interpolations
G120C G120C, G120 S120 S110 S$110, S120 S120
(G130, G150, GM150) (G130, G150, S150 (S150, DCM) (SM150, SL150, DCM)

GM150, GL150, DCM)

Machining

N

Main drives for

Main drives for

Main drives for

Axle drives for

Axle drives for

Axle drives for

(Devices in brackets are not included in Catalog D 31)

SINAMICS G120D is ideally suited for demanding conveyor
system applications in the industrial environment for which a
distributed drive with communications capability is required.
This applies in particular to the automotive sector, e.g. for

assembly lines.

e Turning e Drilling e Turning e Turning e Drilling e Turning
e Drilling ® Sawing ® Drilling e Drilling e Sawing * Drilling
e Milling e Milling * Milling ¢ Milling
e Gear cutting e Lasering
e Grinding o 8eaé_cuttmg
e Grinding
e Nibbling and
punching
S110 S$110, S120 S120 S110 $110, S120 S$120

SINAMICS G120D is also suitable for many additional high-
performance applications, e.g. in the airport sector, the food and
beverage industry (without surfactants) and in distribution
logistics (e.g. electric monorail systems).

. More information

You may also be interested in these inverters/converters:

e Reduced functional scope = SINAMICS G110D
e More performance for the control cabinet in IP20 degree of protection = SINAMICS G120, SINAMICS G120C

¢ With positioning function in the control cabinet in IP20 degree of protection = SINAMICS S110

8/2
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

SINAMICS G120D distributed inverters

. Overview

The SINAMICS G 120D distributed inverters are the solution for
demanding drive tasks especially in the field of conveyor
systems. SINAMICS G120D inverters continuously control the
speed of three-phase asynchronous (induction) motors and fulfill
all the requirements of conveyor system applications from
simple frequency control through to demanding vector control
and positioning requirements. With its intelligent modular design
with IP65 degree of protection, it can be seamlessly integrated
into the plant or system and supports a high plant availability
and low stocks of spare parts. The innovative power unit con-
cept capable of energy recovery helps to save energy. The
patented implementation concept of the integrated safety
functions is unique worldwide and has been extended further,
without the use of external components. This drive can be
optimally integrated into the Siemens TIA world of automation via
PROFIBUS or PROFINET.

With different device versions (frame sizes FSA to FSC) in a
power range from 0.75 kW to 7.5 kW (1.0 hp to 10 hp), itis
suitable for a wide variety of drive solutions.

Example: SINAMICS G 120D, frame size FSA, comprising PM250D Power
Module and fail-safe CU250D-2 PN-F Control Unit

Reasons for using distributed drive systems

e Modular drive solutions — therefore standardized mechatronic
elements that can be individually tested

¢ A control cabinet is not required, resulting in a smaller space
requirement and lower cooling requirements

e | ong cables between the inverter and motor can be avoided
(which means lower power losses, reduced noise emission
and lower costs for shielded cables and additional filters)

e Distributed configurations offer considerable benefits for
conveyor systems with their extensive coverage (e.g. in the
automotive and logistics sectors)

Siemens family of distributed drives

Siemens offers an innovative portfolio of frequency inverters to
optimally implement distributed drive solutions. The strengths of
the individual members of the drive family permit simple adap-
tation to the widest range of application demands:

e |dentical connection systems

¢ |dentical mounting dimensions for SINAMICS G110D and
SINAMICS G120D

e Standard commissioning and configuration tool

Products from the family of distributed drives:
e SINAMICS G110D inverters

e SINAMICS G120D inverters

e SIRIUS M200D motor starters

Modularity

SINAMICS G 120D is a modular inverter system with IP65 degree
of protection comprising various function units. The main units
are

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. The digital inputs, analog inputs and
digital outputs on the device support the simple wiring of sen-
sors and actuators directly at the drive. The input signals can
either be directly linked within the Control Unit and initiate local
responses independently or they can be transferred to the cen-
tral control via PROFIBUS or PROFINET for further processing
within the context of the overall plant.

The Power Module supplies the motor in a power range from
0.75 kW to 7.5 kW (1.0 hp to 10 hp). The Power Module is con-
trolled by a microprocessor in the Control Unit. State-of-the-art
IGBT technology with pulse-width-modulation is used for highly
reliable and flexible motor operation. Comprehensive protection
functions provide a high degree of protection for the Power
Module and the motor. The unusually low profile mechanical
design is optimized so that the device can be directly used in the
plant or system. The Power Module also has the same drilling
dimensions for all power ratings (standard footprint). Further, the
dimensions are identical to those of SINAMICS G110D. This
significantly simplifies the mechanical design, installation and
retrofit of a system.

The latest technical documentation (catalogs, dimension draw-
ings, certificates, manuals and operating instructions) is avail-
able in the Internet at the following address:
www.siemens.com/sinamics-g120d/documentation

and offline on the DVD-ROM CA 01 in the DT Configurator. In
addition, the DT Configurator can be used on the Internet without
requiring any installation. 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 G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

SINAMICS G120D distributed inverters

. Overview

Safety Integrated

The SINAMICS G120D distributed inverters include versions for
safety-oriented applications. All Power Modules are already
designed for Safety Integrated. In conjunction with a fail-safe
Control Unit, the drive can be turned into a Safety Integrated
Drive.

The safety function "Safe Torque Off" (STO) (certified according
to EN 954-1, Category 3 and IEC 61508 SIL 2 as well as

ISO 13849-1 PL d) is already integrated into the standard
versions of the CU240D-2 series (CU240D-2 DP and
CU240D-2 PN). It can be activated either over PROFIsafe or
over the safety input.

With the fail-safe variants of the CU240D-2 series

(CU240D-2 DP-F, CU240D-2 PN-F, CU240D-2 PN-F PP) and
with the entire CU250D-2 series, the fail-safe SINAMICS G120D
inverter provides five safety functions which are certified accord-
ing to EN 954-1 Category 3, IEC 61508 SIL 2 as well as

ISO 13849-1 PL d:

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 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 monitoring (SSM)
This function signals if a drive is operating below a specific
speed/feed velocity.

These functions can be activated by means of PROFIsafe or via
the safety inputs. A safety output is provided in addition.

All safety functions can be implemented without having to use a
motor encoder; the implementation costs are minimal. Existing

systems in particular can be simply updated with safety technol-
ogy 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.

Additional information is provided in Catalog D 31, chapter
Highlights, section Safety Integrated.

Efficient Infeed Technology

The innovative Efficient Infeed Technology is employed in
PM250D 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. At the
same time, considerable savings can be achieved in terms of
energy consumption and operating costs.

Additional information is provided in Catalog D 31, chapter
Highlights, section Efficient Infeed Technology.

STARTER commissioning tool

The STARTER commissioning tool (V4.3 and higher) allows
commissioning and maintenance of SINAMICS G120D
inverters. The operator guidance combined with comprehen-
sive, user-friendly functions for the relevant drive solution
allow you to commission the device quickly and easily.
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

SINAMICS G120D distributed inverters

. Benefits

m Mechanical design, installation and retrofit of systems are
significantly simplified as a result of the compact and space-
saving design with an extremely low profile and with the same
drilling dimensions for all power ratings; further, the dimen-
sions are identical to those of the SINAMICS G110D distrib-
uted inverter

m Wide power range from 0.75 kW to 7.5 kW (1.0 hp to 10 hp)

m The safety functions make it easier to integrate drives into
safety-oriented machines or plants

m 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 line supply system. This feedback capability
provides enormous potential for energy saving because
generated energy no longer has to be converted into heat in a
braking resistor. Braking resistors and reactors are not neces-
sary — this is a particular advantage in terms of the project en-
gineering outlay, space requirement and installation costs for
the high IP65 degree of protection

m Easy commissioning and maintenance due to a mini USB
parameterization interface and screen-based parameteriza-
tion software and wizards

m The same, standardized plug-in connections for the bus,
power and I/O connections (ISO 23570) for the complete
range of power ratings of SINAMICS G110D and
SINAMICS G120D

m Integrated positioning functionality supports process-related
implementation of positioning tasks with a high dynamic
response. Positioning can be implemented with an incremen-
tal and/or absolute encoder (SSI)

® Increased degree of ruggedness and longer service life as the
electronic modules are coated

m Flexibility due to modularity for a future-oriented distributed
drive concept with a high IP65 degree of protection
- Module replacement under voltage (hot swapping)
- The modules can be easily replaced, which makes the
system extremely service friendly

m Simple, standard implementation of completely distributed
plant and system concepts by using products in a scalable
fashion:

- SIRIUS M200D (motor starter)

- SINAMICS G110D (inverter for basic, conveyor-related
applications)

- SINAMICS G 120D (inverter for demanding, conveyor-
related applications)

m The same connectors are used as for the SIRIUS M200D
motor starter

m Communications-capable via PROFINET or PROFIBUS with
PROFIdrive profile 4.1:
PROFINET features:
- Neighbor recognition (LLDP)
- Ring topology possible (MRP (Media redundancy protocol),
MRPD (media redundancy with planned duplication)
- Isochronous real-time communication (IRT)
- PROFlenergy
- PROFlsafe
- Diagnostics, interrupts
- Shared Device

m Simple connection, engineering, data management as well as
control of the inverter in sophisticated plants and systems as
a result of the consequential integration in TIA (Totally
Integrated Automation)

m High degree of operator friendliness by using the Intelligent
Operator Panel (I0P) to parameterize, diagnose, control
(open-loop) and copy drive parameters

m The ability to connect up to 6 sensors and up to 2 actuators to
the Control Unit directly ensures that almost all the information
relevant to the drive can be managed directly. Fail-safe
Control Units can process signals from up to three fail-safe
sensors and one fail-safe actuator. The CU240D-2 Control
Units are also equipped with two analog inputs. Local pre-
processing of the signals relieves the fieldbus of the task and
ensures a faster and more reproducible response time

m Integrated EMC filter class A (acc. to EN 55011)

m Integrated brake control, brake voltage supported: 180 V DC
(at 400 V AC line voltage)

m Integrated motor protection using a thermal motor model and
evaluation of PTC, Thermo-Click or KTY 84 temperature
sensors

m Software parameters for simple adaptation to 50 Hz or 60 Hz
motors (IEC or NEMA motors)

m Easy replacement of devices and time-saving copying of
parameters to the optional memory cards

m Engineering and commissioning with standard engineering
tools such as SIZER for Siemens Drives (V2.9 and higher),
STARTER (V4.3 and higher) and Drive ES ensure fast engi-
neering and easy commissioning — STARTER is integrated in
STEP 7 with Drive ES Basic with all the advantages of central
data storage and totally integrated communication

m Certified worldwide for compliance with CE, UL, cUL, c-tick

and Safety Integrated according to EN 954-1 Category 3,
IEC 61508 SIL 2 and ISO 13849-1 PL d
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

SINAMICS G120D distributed inverters

| Design

The SINAMICS G 120D distributed inverters are modular invert-
ers for standard drives. Each SINAMICS G120D comprises two
operative units — a Power Module and a Control Unit.

Control Unit

Power Module

G_DO011_EN_00126

Line supply
connection

Motor connection

PM250D Power Module with line supply and motor connections and
CU240D-2 Control Unit

Power Modules

The following Power Modules are available for the
SINAMICS G 120D distributed inverters:

PM250D Power Modules

PM250D Power Modules (0.75 kW to 7.5 kW/1.0 hp to 10 hp)
have an innovative circuit design which allows line-commutated
energy recovery back into the line supply. This innovative circuit
permits generated energy to be fed back into the supply system
and therefore saves energy.

Control Units

A Control Unit performs closed-loop control functions for the
inverter. In addition to the closed-loop control, it has additional
functions that can be adapted to the particular application
through parameterization.

The following Control Units are available for SINAMICS G120D
distributed inverters:

CU240D-2 Control Units

Several Control Units are available in different versions:
e CU240D-2 DP — PROFIBUS

CU240D-2 DP-F — PROFIBUS fail-safe

CU240D-2 PN — PROFINET

CU240D-2 PN-F — PROFINET fail-safe

CU240D-2 PN-F PP — PROFINET fail-safe Push Pull

CU250D-2 Control Units

CU250D-2 Control Units can be used to implement applications
with positioning requirements in the drive. Several Control Units
are available in different versions:

e CU250D-2 DP-F — PROFIBUS fail-safe
e CU250D-2 PN-F — PROFINET fail-safe
e CU250D-2 PN-F PP — PROFINET fail-safe Push Pull

Supplementary system components
Intelligent Operator Panel IOP Handheld

The IOP supports both entry-level personnel and drive experts.
Thanks to the large plain text display, the menu-based operation
and the application wizards, it is easy to commission, diagnose
and locally control standard drives.

Memory cards

The parameter settings for an inverter can be stored on the
SINAMICS micro memory card (MMC) or the SINAMICS SD
card. When service is required, e.g. after the inverter has been
replaced and the data have been downloaded from the memory
card, the drive system is immediately ready for use again. The
associated slot is located on the rear of the Control Unit.

Mini USB interface cable for communication with a PC

For controlling and commissioning an inverter directly from a PC
if the appropriate software (STARTER commissioning tool V4.3
and higher) has been installed.

Connecting cable for the Control Units

Flexible plug-in cables to transfer data between the Industrial
Ethernet stations or PROFIBUS stations, as well as to supply
power to the Control Unit.

Connecting cable for the Power Modules

Connector sets to connect to the line supply and the outgoing
motor feeder are available as accessories as well as pre-
assembled motor cables for connection to the motor.

Spare parts kit

A spare parts kit is available which comprises small parts such
as seals, caps, PROFIBUS address windows and screws.
Replacement fan

A replacement fan is available, which comprises a pre-mounted
unit with cover, fan and screws.
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

SINAMICS G120D distributed inverters

. Configuration

The following electronic configuring aids and engineering tools
are available for the SINAMICS G120D distributed inverters:

Selection guide DT Configurator within the CA 01

The interactive catalog CA 01 — the offline mall of Siemens
Industry Automation & Drive Technologies — contains over
100000 products with approximately 5 million possible drive
system product variants. The DT Configurator has been
developed to facilitate selection of the optimum motor and/or
inverter from the wide spectrum of drives. The configurator is
integrated as a "selection guide" in this catalog on the DVD-ROM
with the selection and configuration tools.

Online DT Configurator

In addition, the DT Configurator can be used in 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
engineer the SINAMICS and MICROMASTER 4 drive families. It
provides support when selecting the hardware and firmware
components necessary to implement a drive task. SIZER for
Siemens Drives covers the full range of operations required to
configure a complete drive system, from basic single drives to
demanding multi-axis applications, for SINAMICS G120D from
SIZER for Siemens Drives V2.9 and higher.

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. For SINAMICS G120D, STARTER
V4.3 and higher.

Drive ES engineering system

Drive ES is the engineering system used to integrate the com-
munication, configuration and data management functions of
Siemens drive technology into the SIMATIC automation world
easily, efficiently and cost-effectively. The STEP 7 Manager user
interface provides the ideal basis for this. A variety of software
packages are available for SINAMICS - Drive ES Basic,

Drive ES SIMATIC and Drive ES PCS 7.1.
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

SINAMICS G120D distributed inverters

. Technical specifications

Unless explicitly specified otherwise, the following technical
specifications are valid for all the following SINAMICS G120D

distributed inverter components listed here.
SINAMICS G120D

Mechanical specifications

Vibratory load according to EN 60068-2-6
e Transport

® Operation

5 ... 9 Hz: Constant deflection 3.1 mm
9 ... 200 Hz: Constant acceleration = 9.81 m/s? (1 x g)

10 ... 58 Hz: Constant deflection 0.15 mm
58 ... 200 Hz: Constant acceleration = 19.62 m/s? (2 x g)

Shock load according to EN 60068-2-27
e Transport !

® Operation

147.15 m/s? (15 x 9)/11 ms
3 shocks in each axis and direction

147.15 m/s? (15 x 9)/11 ms
3 shocks in each axis and direction

Ambient conditions

Protection class according to EN 61800-5-1

Class Il (PELV)

Touch protection according to EN 61800-5-1

Class | (with protective conductor system)

Permissible ambient and coolant temperature (air)
during operation for Power Modules

-10 ... +40 °C (14 ... 104 °F) without derating
>40 ... 55 °C (104 ... 131 °F) see derating characteristics

Permissible ambient and coolant temperature (air)
during operation for Control Units

-10 ... +55 °C (14 ... 131 °F) with derating
Limit values are determined by the Control Unit used

(>40 ... 55 °C (104 ... 131 °F) see derating characteristics)
up to 2000 m above sea level

Humidity, max.

95 % at 40 °C (104 °F)

Ambient temperature

® Storage ) acc. to EN 60068-2-1
« Transport V) acc. to EN 60068-2-1
® Operation acc. to EN 60068-2-2

-40 ... +70 °C (-40 ... +158 °F)
-40 ... +70 °C (-40 ... +158 °F)
10 ... +40 °C (14 ... 104 °F) without derating

Environmental class/harmful chemical substances
e Operation acc. to EN 60721-3-3

Class 3C2

Degree of pollution acc. to EN 61800-5-1

2

Certification for fail-safe versions

e According to EN 954-1 Category 3
¢ According to IEC 61508 SIL 2

¢ According to ISO 13849-1 PL d

* PFHp 5x 108
°T1 20 years

Standards

Compliance with standards UL 508C (UL list number E121068), CE, c-tick
Low-Voltage Directive 2006/95/EC

CE marking, according to
EMC Directive 2
® Frame sizes FSA to FSC with integrated line filter class A

Category C2 3) according to EN 61800-3
(corresponds to class A according to EN 55011)

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.

D in transport packaging.

2) For further general information, see also Catalog D 31, chapter
SINAMICS G110, section Technical specifications, Compliance with
standards.

3) With shielded motor cable up to 15 m (49 ft).
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

. Overview

The Control Unit performs closed-loop control functions for the
inverter. In addition to the closed-loop control, it has additional
functions that can be adapted to the particular application
through parameterization. The CU240D-2 Control Units super-
sede the CU240D Control Units, whereby both versions can be
operated with PM250D Power Modules.

CU250D-2 Control Units can be used to implement applications
with positioning requirements in the drive. This expansion opens
up their use in lifting, swiveling, traversing or rotating applica-
tions. The positioning functionality is comparable to that of
SINAMICS S110 servo drives.

Two points must be noted in this context:

e Vector control (VC) and sensorless vector control (SLVC) are
possible (but not servo control)

e Positioning using one encoder (HTL/SSI) or using two
encoders simultaneously (HTL and SSI)

L e

CU240D-2 DP Control Unit

.r*""' ey

#ﬁ.

CU240D-2 PN Control Unit

Control Units are available in different versions:
e CU240D-2 DP

e CU240D-2 DP-F

e CU240D-2 PN

e CU240D-2 PN-F

e CU240D-2 PN-F PP (Push Pull)

e CU250D-2 DP-F

e CU250D-2 PN-F

e CU250D-2 PN-F PP (Push Pull)

The Push Pull version comprises an alternative connection
method for the 24 V supply voltage and the PN communication.

CU250D-2 DP-F Control Unit

!r-l----

CU250D-2 PN-F Control Unit
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

. Overview
Safety Integrated functions

The safety function "Safe Torque Off' (STO) (certified according
to EN 954-1, Category 3 and IEC 61508 SIL 2 as well as

ISO 13849-1 PL d) is already integrated into the standard
versions of the CU240D-2 series (CU240D-2 DP and
CU240D-2 PN). It can be activated either over PROFIsafe or
over the safety input.

With the fail-safe variants of the CU240D-2 series

(CU240D-2 DP-F, CU240D-2 PN-F, CU240D-2 PN-F PP) and
with the entire CU250D-2 series, the fail-safe SINAMICS G120D
inverter provides five safety functions which are certified accord-
ing to EN 954-1 Category 3, IEC 61508 SIL 2 as well as

ISO 13849-1 PL d:

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

CU250D-2 PN-F PP Control Unit 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 monitoring (SSM)
This function signals if a drive is operating below a specific
speed/feed velocity.

-; . . .fr

These functions can be activated by means of PROFIsafe or via
the safety inputs. A safety output is provided in addition.

All safety functions can be implemented without having to use a
motor encoder; the implementation costs are minimal. Existing

systems in particular can be simply updated with safety technol-
ogy 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.

Additional information is provided in Catalog D 31, chapter
Highlights, section Safety Integrated.

. Selection and ordering data

Communication Digital Analog Digital Encoder Safety Integrated Designation Control Unit

inputs inputs  outputs inter- functions Order No

(number (number faces ’

which can which can  HTL/SSI

be parame- be parame-

terized as terized as

fail-safe fail-safe

given given

below) below)
CU240D-2 series — standard
PROFIBUS DP 6 (1) 2 2 1/~ STO CU240D-2 DP 6SL3544-0FB20-1PAO
PROFINET 6 (1) 2 2 1/- STO CU240D-2 PN 6SL3544-0FB20-1FA0Q
CU240D-2 series - fail-safe for Safety Integrated
PROFIBUS DP 6 (3) 2 2(1) 1/- STO, SLS, SS1, SSM, SDI  CU240D-2 DP-F 6SL3544-0FB21-1PAO
PROFINET 6(3) 2 2(1) 1/- STO, SLS, SS1, SSM, SDI CU240D-2 PN-F =57 6SL3544-0FB21-1FA0
PROFINET 6(3) 2 2(1) 1/- STO, SLS, SS1, SSM, SDI - CU240D-2 PN-F PP 6SL3544-0FB21-1FB0
CU250D-2 series — basic positioner (EPos) and fail-safe for Safety Integrated
PROFIBUS DP 6 (3) - 2(1) 11 STO, SLS, SS1, SSM, SDI CU250D-2 DP-F =57 6SL3546-0FB21-1PAO
PROFINET 6(3) - 2(1) 11 STO, SLS, SS1, SSM, SDI CU250D-2 PN-F 6SL3546-0FB21-1FA0Q
PROFINET 6 (3) - 2(1) i STO, SLS, SS1, SSM, SDI - CU250D-2 PN-F PP 6SL3546-0FB21-1FB0
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

| Design

Optical interface
for IOP Handheld

Optical interface
for IOP Handheld

— PROFIBUS bus termination
[ m
OFF ON

— Encoder interface
— Digital outputs

PROFIBUS connection
L _1LC_]

oo Di o2 0B

LEDs LEDs
== Trov g sare' ®
24V supply I i 24V supply
I Mini USB interface - . ¢ —— Mini USB interface
— PROFIBUS ADDRESS o — PROFIBUS ADDRESS
DIP switch DIP switch

OFF ON

— Encoder interface
— Digital outputs
PROFIBUS connection

C_1LC_1

ol 0B A0 Al

Digital inputs

G_D011_EN_00377

CU240D-2 DP Control Unit

Analog inputs

oo oo

oo D |

e igital inputs
.

- —— Analog inputs

G_DO11_DE_00379

CU240D-2 DP-F Control Unit

Optical interface
for IOP Handheld

r 1
RDY BF SAFE
ooo

— Mini USB interface

LEDs

Optical interface
for IOP Handheld

LEDs

'RDV BF SAFE'
ooo

— Mini USB interface

24V supply

— Digital outputs

— Encoder interface

PROFINET connection

24V supply

— Digital outputs

— Encoder interface

PROFINET connection

Digital inputs

G_D011_DE_00378

CU240D-2 PN Control Unit

Analog inputs

Digital inputs

Analog inputs

G_DO011_EN_00380

CU240D-2 PN-F Control Unit
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

| Design
Optical interface Optical interface
for |IOP Handheld for IOP Handheld
LEDs LEDs
0= wEE REY ‘

— Mini USB interface

PROFINET connection
e /e DeBVIN boziv ouT \\ 24V suppl
[ l:}/ 7 pply

— Digital outputs

24V supply

— Digital outputs

— Encoder interface

PROFINET connection

— Encoder interface

1
i) - Didital input {alial [alia} = ls} Digital .
= = 'gital inputs ~ igital inputs
&) Analog inputs © f— Encoder interface
@ ‘ N
G_D011_EN_00381 G_DO011_EN_00383a
CU240D-2 PN-F PP Control Unit CU250D-2 PN-F Control Unit
Optical interface Optical interface
for IOP Handheld for IOP Handheld
LEDs LEDs
'RDV BF SAFE' @ @ =S 'RDV BF SAFE' @
fuills | 24V supply © D Ooo
[ Mini USB interface PROFINET connection

— PROFIBUS ADDRESS

DIP switch
] ez Dor/ N Doz ouT
l \ 24V supply

— PROFIBUS bus termination
m_] [ m

— Digital outputs

OFF ON

— Encoder interface — Encoder interface

— Digital outputs
PROFIBUS connection

Digital inputs
#— Encoder interface ) © ©

G_DO11_EN_00384

Digital inputs

i— Encoder interface

CU250D-2 PN-F PP Control Unit

Control Unit, view from the rear, memory card slot at the top and
PM-IF interface at bottom center
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

. Function

Basic positioner (EPos) In addition to extremely flexible positioning functions, EPos
offers a high degree of user-friendliness and reliability thanks

Overview to integral monitoring and compensation functions.

e Absolute and relative positioning

e Linear and rotary axis

e Motor encoder or direct measuring system

e 4 referencing modes

e 16 traversing blocks

e Direct setpoint input (MDI)

e Jogging

e Backlash compensation

e Following error monitoring

e Cam signals

The positioning functions are only available in the CU250D-2
Control Unit and are functionally identical to the positioning func-
tionality of SINAMICS S110. 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. Furthermore, they are characterized by
their comprehensive monitoring 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.

Erenrrgot |

LT

e
s ol et o+

B potare

L e S e

PJ}J

o
#
i

Ll Triaten

x|

1 i ey e Kl s, b

=i
Many applications can be carried out without external position JR—
controllers. 1 g s M

L
The EPos basic positioner is available as an additional function E—
module that can be activated, and is used for the absolute/ = s
relative positioning of linear and rotary axes (modulo) with both e -‘l‘. "
rotary and linear motor encoders (indirect measuring system). i-lr- L —x e
— C

User-friendly configuring and commissioning including control 1l 2= -lf' L _":___:.___
panel (operation using PC) and diagnostics with the STARTER A ity L,l = = oo
commissioning tool Version 4.3 and higher. e SRS e

= Fane posior e - i

I ] T - E ]

[o=] s |
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

. Function

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 input evaluation and reference mark search)

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

e Position control cycle 8 ms (speed control cycle 2 ms)

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

Mechanical system
e Backlash compensation

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 by means of hardware
limit switch evaluation)

Referencing or adjustment
e Setting reference point (with stationary axis)

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

¢ Flying referencing (seamless subordinate referencing is
possible during "normal" traversing with the aid of 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 blocks mode (16 traversing blocks)

e Positioning by means of traversing blocks stored in the
device, including continuation conditions and specific jobs
for previously homed axis

e Traversing block editor using STARTER

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 endstop)

- Motion parameters (target position, override speed 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 mode (MDI)

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 |tisalways 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 G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp

to 10 hp

CU240D-2 and CU250D-2 Control Units

| Integration

24 V, 500 mA max.

24V, 500 mA max.

HTL encoder
2

ol DI1
Lo
=24v x73 DO

--0

S DI3
=24V x83 D=2

--0

el DI5
T24V_X93 DIt

Connection example for CU240D-2 DP and CU240D-2 DP-F Control Units

r

|

<I?— X1.1 Switched 0 V (2M)

Q= X1.2 Unswitched 0 V (1M)
X1.3 Functional earth
X1.4 Unswitched +24 V (1L+)
X1.5 Switched +24 V (2L+)

<:>— X2.1 Switched 0 V (2M)

Q— X2.2 Unswitched 0 V (1M)
<'?— X2.3 Functional earth

O— X2.4 Unswitched +24 V/ (1L+)
QO— X2.5 Switched +24 V (2L+)

|
X3.1%)
T X3.2 Data A (N)
E X3.3%)
X3.4 Data B (P)
X3.5 Functional earth

O X4.1%)

Q— X4.2 Data A (N)

O— X4.3%)

©— X4.4 Data B (P)

Q— X4.5 Functional earth

i

O— X5.1%)

X5.2 Digital output 1
X5.3 Switched 0 V (2M)
>— X5.4 Digital output 0
?— X5.5 Functional earth

|

& X6.1 Unswitched +24 V/
- X6.2 Channel A

&— X6.3 Channel A'

0— X6.4 Channel B

d|>— X6.5 Channel B'

O— X6.6 Channel Z

O X6.7 Channel Z'

(:p— X6.8 Unswitched 0 V

-4 X7.1 Unswitched 24 V (1L+)

& X7.2 Digital input 1
X7.3 Unswitched 0 V (1M)

—--0— X7.4 Digital input 0

&— X7.5 Functional earth

|
--0— X8.1 Unswitched 24 V (1L+)

Q— X8.2 Digital input 3
- X8.3 Unswitched 0 V (1M)

X8.5 Functional earth

$: X8.4 Digital input 2

--&— X9.1 Unswitched 24 V (1L+)
--6— X9.2 Digital input 5

O— X9.3 Unswitched 0 V (1M)

--0— X9.4 Digital input 4

<'?— X9.5 Functional earth

I X10.1 %

X10.2 +10 V
X10.3 Analog input O
X10.4 Analog input 1
X10.5*)
X10.6 %)

- X10.7 Unswitched

4 X108
|

Voltage supply 24 V

ouT

IN

PROFIBUS DP interface

ouT

Digital outputs

Encoder interface

Digital inputs

~

Analog inputs

IOP Handheld

Optical interface

Mini USB interface

<

PROFIBUS ADDRESS DIP switch

ON|[m @@ |@]ae]e2]e
o - o~ ™ < wn ©
E|la|ln|&|8|d|d

(oL | Iy oy |

PROFIBUS bus termination

OFF EON

Control Unit
CcuU240D-2 DP
CU240D-2 DP-F

PM-IF interface

Power Module

*) Not connected

G_DO011_EN_00371b
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

| Integration

& X1.1 Switched 0V (2m)

X1.2 Unswitched 0 V (1M)
(’,)— X1.3 Functional earth
oO— X1.4 Unswitched +24 V/ (1L+)
©— X1.5 Switched +24 V (2L+)

X2.1 Switched 0 V (2M)

X2.2 Unswitched 0 V (1M)
X2.3 Functional earth

X2.4 Unswitched +24 V (1L+)
X2.5 Switched +24 V (2L+)

X3.1 Transmission data +

X3.2 Reception data +

X3.3 Transmission data —
$: X3.4 Reception data —

&~ X4.1 Transmission data +
('?— X4.2 Reception data +
O— X4.3 Transmission data —
O— X4.4 Reception data —

24 V, 500 mA max.

o— X5.1%)

X5.2 Digital output 1
O— X5.3 Switched 0 V (2M)
O— X5.4 Digital output 0
O— X5.5 Functional earth

24V, 500 mA max. |
i

Q— X6.1 Unswitched +24 V
Q- X6.2 Channel A
Q- X6.3 Channel A'

HTL encoder

(?— X6.4 Channel B
X6.5 Channel B'
X6.6 Channel Z
X6.7 Channel Z'
I X6.8 Unswitched 0 V (1M)

-0 X7.1 Unswitched 24 V/ (1L+)

X2 +——"—--&— X7.2 Digital input 1
x74 | P'T 6~ x7.3 Unswitched 0 V (1M)
+——"0 5159 X7.4 Digital input 0
=24V XE.S ?— X7.5 Functional earth
————--0— X8.1 Unswitched 24 V (1L+)
X2 — % X8.2 Digital input 3
a4 | D' & x8.:3 Unswitched 0V (1M)
25" L—"__..5 X8.4 Digital input 2
=24V X%C’; Di2 6— X8.5 Functional earth
———--0— X9.1 Unswitched 24 V (1L+)
- X92 —--O— X9.2 Digital input 5
x4 | P° & X9.3 Unswitched 0 V (1M)
——"0 L—"—--0- X9.4 Digital input 4
T24V x93 P¥ o X95Functional earth
..O i
&— X10.1 %)
X10.2 X10.2 +10 V
—|—Q— X10.3 Analog input 0
|—<?— X10.4 Analog input 1
o X105
o X10.6 *
©O— X10.7 Unswitched 0 V
¢ X10.8 %

z z < Optical interface
- N
>
Q
Q
=1
a fl>
S
- < Mini USB interface
=
o=
[0
o
z g
T o
£
'_ >
w
-
26
O
o

Control Units
CU240D-2 PN

Digital outputs

CU240D-2 PN-F

Encoder interface

< PM-IF interface

Digital inputs

N
=1

Analog inputs

*) Not connected

Connection example for CU240D-2 PN and CU240D-2 PN-F Control Units

G_D011_EN_00372b

I0P Handheld

\/
b CRD
S

> Power Module
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

| Integration

v IOP Handheld
< Optical interface > ==

CI)— X1.1 Unswitched +24 V (1L+)
CI)— X1.2 Unswitched 0V (1M)
O— X1.3 Switched +24 V (2L+)
& X1.4 Switched 0V (2M)

0— X1.5 Functional earth

4 X2.1 Unswitched +24 V (1L+)
X2.2 Unswitched 0V (1M)

&= X2.3 Switched +24 V (2L+)

& X2.4 Switched 0V (2M)

o— X2.5 Functional earth

|

oL |

IN

Voltage supply 24 V

ouT

|

O— X3.1 Transmission data +

Q— X3.2 Transmission data —
X3.3 Reception data +

?— X3.6 Reception data —

IN

PROFINET interface

Q— X4.1 Transmission data +
O— X4.2 Transmission data —
O— X4.3 Reception data +
<:?— X4.6 Reception data —

|

& X519
X5.2 Digital output 1
X5.3 Switched 0 V (2M)
X5.4 Digital output 0
o— X5.5 Functional earth

ouT

24V, 500 mA max.

> Control Unit
CU240D-2 PN-F PP

Digital outputs

24V, 500 mA max.

@— X6.1 Unswitched +24 V
Q— X6.2 Channel A
©— X6.3 Channel A'

HTL encoder

O~ X6.4 Channel B
Q- X6.5 Channel B'
X6.6 Channel Z

X6.7 Channel Z' .
$: X6.8 Unswitched 0 V PM-IF interface Power Module

X792 [———""9— X7.1 Unswitched 24 V/ (1L+)
— —20" ¢ —--b X7.2 Digital input 1

DIt & X7.3 Unswitched 0V (1M)

Encoder interface

X7.4
—— 6 —ﬁ)—--dp— X7.4 Digital input 0
T24V XZ).S O— X7.5 Functional earth
- |
———--0— X8.1 Unswitched 24 V/ (1L+)
X8.2
— —25 —D/B—--?_ X8.2 Digital input 3
X8.4 E X8.3 Unswitched 0 V (1M)
——— 6 _D/IZ_" X8.4 Digital input 2
T24V_X83 J|>— X8.5 Functional earth

X9.2 [——"-¢— X9.1 Unswitched 24 V/ (1L+)
— —2% _ﬁs —--0— X9.2 Digital input 5

X9.4 ©— X9.3 Unswitched 0 V (1M)
—— % —ﬁ —--O— X9.4 Digital input 4

=24V X%S Q— X9.5 Functional earth

& x10.1
X10.2 +10 V
_|—<>— X10.3 Analog input 0
|—¢— X10.4 Analog input 1
6= X10.5%
o— X10.6 %)
O— X10.7 Unswitched 0 V
c:>— X10.8 %)
I
*) Not connected

Digital inputs

G_DO011_EN_00373b

Connection example for CU240D-2 PN-F PP Control Unit
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

| Integration

v IOP Handheld

oL |

X1.1 Switched 0 V (2M)
X1.2 Unswitched 0 V (1M)
% X1.3 Functional earth

IN

X1.4 Unswitched +24 V/ (1L+)
X1.5 Switched +24 V/ (2L+)

O— X2.1 Switched 0 V (2M)

O X2.2 Unswitched 0 V (1M)

Q- X2.3 Functional earth
¢— X2.4 Unswitched +24 V (1L+)
- X2.5 Switched +24 V/ (2L+)

gEn

< Optical interface > W
Mini USB interface >0%> | |
C L

PROFIBUS ADDRESS DIP switch

Voltage supply 24 V

ouT

X3.1%)
E X3.2 Data A (N)

ON([| ()| @| @ |®) |(16)](32)|64)
X3.3%)

X3.4 Data B (P)

X3.5 Functional earth

O— X4.1%)
¢ X4.2 Data A (N)
X4.3%)

fl> OFF
¢ X4.4 Data B (P)

o .5 Eumelene] G PROFIBUS bus termination

24V, 500 mA max. | ofFf [0 Jon

o= X5.1%)
X5.2 Digital output 1
X5.3 Switched 0 V (2M)

IN

[] sito
[ sitt
[] sit2
[ sit3
[] sit4
[ sits
[ site

ouT
PROFIBUS DP interface

X5.4 Digital output 0

_ Control Unit
24V, 500 MA X (i?— X5.5 Functional earth b CU250D_2 DP_F

&~ X6.1 Unswitched +24 V
& X6.2 Channel A

&— X6.3 Channel A'

¢— X6.4 Channel B

O— X6.5 Channel B'

?_ X6.6 Channel Z

O— X6.7 Channel Z'

<:p— X6.8 Unswitched 0 V

%79 "0~ X7.1 Unswitched 24 V (1L+) <
— —%0" ¢ —--0— X7.2 Digital input 1

Digital outputs

HTL encoder

Encoder interface

PM-IF interface > Power Module

s || 2 X7.3 Unswitched 0 V (1M)
——--0 —ﬁ)—--é— X7.4 Digital input 0
T24V X713 ¢~ X7.5 Functional earth
- |
- xs2 --0— X8.1 Unswitched 24 V (1L+)
—--0 D|3—--<‘|>— X8.2 Digital input 3

X8.4 - X8.3 Unswitched 0 V (1M)
—"—"-0 L—"—--0- X8.4 Digital input 2

Losy xg3 P2 ¢~ X8.5 Functional earth
o]

Digital inputs

———--0— X9.1 Unswitched 24 V (1L+)
DIS—--?— X9.2 Digital input 5

X9.4 ©— X9.3 Unswitched 0 V (1M)
—"—"0 —"—--0- X9.4 Digital input 4

F 24V ?(_%3 Di4 ?—X9.5 Functional earth

= G

c:>— X10.1%
?— X10.2 Unswitched +24 V
X10.3 SSI Data +
X10.4 SSI Data -
X10.5 SSI CLK +
X10.6 SSI CLK -
& X10.7 Unswitched 0 V
& X10.8 %)
|

SSI encoder

Analog inputs

G_DO011_EN_00374b

*) Not connected

Connection example for CU250D-2 DP-F Control Unit
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW

1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

| Integration

24 V, 500 mA max.

24 V, 500 mA max.

HTL encoder
o DI1
=24y x73 DO
“o
DI3
—=24v x83 D2
“o
= 2|~
DI5
N
=24V x93 DK
o
SSI encoder

& X1.1 Switched 0 V (2M)

X1.2 Unswitched 0 V (1M)
&- X1.3 Functional earth
0— X1.4 Unswitched +24 V (1L+)
& X1.5 Switched +24 V (2L+)

Q- X2.1 Switched 0 V (2M)

- X2.2 Unswitched 0 V (1M)
X2.3 Functional earth

E X2.4 Unswitched +24 V (1L+)
X2.5 Switched +24 V (2L+)

<‘|>— X3.1 Transmission data +
X3.2 Reception data +
X3.3 Transmission data —

$: X3.4 Reception data —

C:>— X4.1 Transmission data +
O— X4.2 Reception data +
('p— X4.3 Transmission data v
O— X4.4 Reception data —

& X5.1%)
X5.2 Digital output 1
X5.3 Switched 0 V (2M)
O— X5.4 Digital output 0
?_ X5.5 Functional earth
!
|
O— X6.1 Unswitched +24 V
Q- X6.2 Channel A
Q— X6.3 Channel A'
- X6.4 Channel B
?— X6.5 Channel B'
X6.6 Channel Z
E X6.7 Channel Z'

I X6.8 Unswitched 0 V (1M)

--&— X7.1 Unswitched 24 V (1L+)
--0— X7.2 Digital input 1

O— X7.3 Unswitched 0 V (1M)

—--O— X7.4 Digital input 0

<:>— X7.5 Functional earth
|

X8.2 Digital input 3

X8.3 Unswitched 0 V (1M)
4 x8.4 Digital input 2

X8.5 Functional earth

E X8.1 Unswitched 24 V (1L+)

--0— X9.1 Unswitched 24 V (1L+)
--0— X9.2 Digital input 5

Q— X9.3 Unswitched 0 V (1M)
Q- X9.4 Digital input 4
(?— X9.5 Functional earth

& X10.1 %)

©— X10.2 Unswitched +24 V
0— X10.3 SSI Data +

&— X10.4 SS| Data —

- X10.5 SSI CLK +

0- X10.6 SSI CLK —

©— X10.7 Unswitched 0 V/

o— X10.8 %)
I

I0P Handheld

oL |

off
AT

z z < Optical interface
N
>
&>
2
(]
- & Mini USB interface
2%
o=
3
=z 8
e
£
5[
L2
3¢
o
2
>
g > Control Unit
5 CU250D-2 PN-F
o

Encoder interface

< PM-IF interface

Digital inputs

Analog inputs

*) Not connected

Connection example for CU250D-2 PN-F Control Unit

> Power Module

G_D011_EN_00375b
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

| Integration

v IOP Handheld

&~ X1.1 Unswitched +24 V (1L+) [ ]
j=}

©— X1.2 Unswitched 0V (1M) Qo
< Optical interface > 2og

IN

O— X1.3 Switched +24 V (2L+)
o X1.4 Switched 0V (2M)
?— X1.5 Functional earth

& X2.1 Unswitched +24 V (1L+)
X2.2 Unswitched 0V (1M)

& X2.3 Switched +24 V (2L+)

&— X2.4 Switched 0V (2M)

(’i>— X2.5 Functional earth

Voltage supply 24 V

ouT

|

©O— X3.1 Transmission data +
Q— X3.2 Transmission data —
<‘|>— X3.3 Reception data +
- X3.6 Reception data —

IN

PROFINET interface

O— X4.1 Transmission data +
O— X4.2 Transmission data —
O— X4.3 Reception data +
?— X4.6 Reception data —

|

& x5.1%

X5.2 Digital output 1

ouT

24V, 500 mA max.

X5.3 Switched 0 V (2M)
X5.4 Digital output 0
©— X5.5 Functional earth
24V, 500 mA max. !
|
- X6.1 Unswitched +24 V/
@— X6.2 Channel A
& X6.3 Channel A'
X6.4 Channel B
HTL encoder 4§ 365 Channel B'
9~ X6.6 Channel Z
X6.7 Channel Z'

' .
?— X6.8 Unswitched 0 VV PM-IF interface Power Module

X7.2 [——"-4= X7.1 Unswitched 24 V (1L+)
— —26" ——--b X7.2 Digital input 1

> Control Unit
CU250D-2 PN-F PP

Digital outputs

Encoder interface

X7.4 ©— X7.3 Unswitched 0 V (1M)
——"0o 5 0—--¢— X7.4 Digital input 0
T24V XZ).S O— X7.5 Functional earth

|
X8.2 = "9 X8.1 Unswitched 24 V (1L+)
— —*0" " —--0- X8.2 Digital input 3

DI3 X
X8.4 X8.3 Unswitched 0 V (1M)
o _D/IZ_ E X8.4 Digital input 2
T24V ?(_%3 I X8.5 Functional earth

X9.2 [———"0— X9.1 Unswitched 24 V (1L+)
— — 6% ¢—"—..5— X9.2 Digital input 5
o4 | P'® & X9.3 Unswitched 0V (1M)
—"—"0 —--4— X9.4 Digital input 4
=24V x93 DM & X9.5 Functional earth
(o} 1

& X101
&— X10.2 Unswitched +24 V
- X10.3 SSI Data +
&~ X10.4 SS| Data -
SSI encoder ¢_ X10.5 SSI CLK +
O X10.6 SSI CLK -
6= X10.7 Unswitched 0 V
o X10.8 %
|

Digital inputs

G_DO011_EN_00376b

*) Not connected

Connection example for CU250D-2 PN-F PP Control Unit
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

. Technical specifications

Control Unit CU240D-2 DP  CU240D-2 PN  CU240D-2 DP-F CU240D-2 PN-F CU250D-2 DP-F CU250D-2 PN-F
6SL.3544- 6SL.3544- 6SL.3544- 6SL.3544- 6SL.3546- 6SL.3546-
OFB20-1PAO OFB20-1FAO OFB21-1PAO OFB21-1FAQ OFB21-1PAO O0FB21-1FAQ
CU240D-2 PN-F PP CU250D-2 PN-F PP
6S1.3544- 6SL.3546-
OFB21-1FBO OFB21-1FBO

Electrical specifications

Operating voltage External External External External External External
24V DC 24V DC 24V DC 24V DC 24V DC 24V DC
necessary necessary necessary necessary necessary necessary

Current consumption "

(from the 24 V supply)

o With Power Module frame sizes 300 mA 400 mA 300 mA 400 mA 300 mA 400 mA

FSA and FSB
o With Power Module frame size 450 mA 550 mA 450 mA 550 mA 450 mA 550 mA
FSC

Digital inputs 6 6 6 6 6 6

(non-isolated)

¢ Optionally parameterizable as 1 1 3 3 3 3

safe inputs

Analog inputs 2 2 2 2 - -

(0...10V)

Digital outputs 2 2 2 2 2 2

(0.5 A, fed through switched

24V DC, isolated)

¢ Optionally parameterizable as — - 1 1 1 1

safe digital output
Bus interface PROFIBUS DP  PROFINET PROFIBUS DP,  PROFINET, PROFIBUS DP, PROFINET,
PROFIsafe PROFIsafe PROFIsafe PROFIsafe

HTL encoder interface 1 1 1 1 1 1

(incremental interface,

bipolar up to 2048 pulses,

max. 150 mA)

SSI encoder interface - - - - 1 1

(absolute encoder, singleturn

and multiturn 4096 pulses, 24V,

max. 250 mA)

PTC/KTY interface v v v v v v

(connection via Power Module)

* Motor temperature sensor 1 input, 1input, 1 input, 1 input, 1 input, 1input,
sensors thatcan sensorsthatcan sensorsthat can sensors that can be sensorsthatcan sensors that can be
be connected:  be connected:  be connected:  connected: be connected:  connected:
PTC, KTY or PTC, KTY or PTC, KTY or PTC, KTY or PTC, KTY or PTC, KTY or
Thermo-Click Thermo-Click Thermo-Click Thermo-Click Thermo-Click Thermo-Click

Control of a mechanical motor v v v v 4 v

brake

(connection via Power Module)

Slot for SD or MMC memory v v v v v v

card

Commissioning interface (mini v 4 4 4 v 4

USB)

Not with PP variant

Not with PP variant

) The current consumption of connected encoders (HTL < 100 mA or SSI
<250 mA), sensors (total, max. 300 mA) as well as the current drawn from
the digital outputs (total, max. 500 mA) must be added, where applicable.

Siemens D 31 N - January 2013
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

. Technical specifications

Control Unit CU240D-2 DP  CU240D-2 PN  CU240D-2 DP-F CU240D-2 PN-F CU250D-2 DP-F CU250D-2 PN-F
6SL.3544- 6SL.3544- 6SL.3544- 6SL.3544- 6SL.3546- 6SL.3546-
OFB20-1PAO OFB20-1FAO OFB21-1PAO OFB21-1FAQ OFB21-1PAO O0FB21-1FAQ
CU240D-2 PN-F PP CU250D-2 PN-F PP
6S1.3544- 6SL.3546-
OFB21-1FBO OFB21-1FBO

Safety functions

Integrated safety functions
to EN 954-1 Category 3,

IEC 61508 SIL 2 and

ISO 13849-1 PL d

® Safe Torque
Off

(STO)

Open-loop/closed-loop control techniques

® Safe Torque

(STO)

® Safe Stop 1 ® Safe Stop 1

(SS1) (SS1)

e Safely Limited e Safely Limited
Speed Speed
(SLS) (SLS)

¢ Safe Torque Off e Safe Torque Off
(STO) (STO)

e Safe Direction e Safe Direction
(SDI) (SDI)

® Safe Speed ® Safe Speed
Monitor Monitor
(SSM) (SSM)

® Safe Stop 1
(SS1)

e Safely Limited
Speed
(SLS)

* Safe Torque
Off (STO)

e Safe Direction
(SDI)

® Safe Speed
Monitor
(SSM)

® Safe Stop 1
(SS1)

e Safely Limited
Speed
(SLS)

® Safe Torque Off
(STO)

® Safe Direction
(SD

® Safe Speed

Monitor
(SSM)

V/flinear/square/ v v v v v v
parameterizable

V/f with flux current control v 4 v v v v
(FCC)

Vector control, sensorless v v v v v v
Vector control, with sensor v v v v v v
Torque control, sensorless v v v v = =
Torque control, with sensor v v v v = _
Software functions

Basic positioner (EPos) - - - = v v
Fixed frequencies 16 16, 16, 16, 16, 16,

)
parameterizable

parameterizable

parameterizable parameterizable

parameterizable

parameterizable

Signal interconnection with 4 v v v v v
BICO technology

Automatic restart after line v v v v v v
supply failure or operational

fault

Slip compensation v v v v v v
Free function blocks (FFB) v v v v — _
for logical and arithmetic

operations

Ramp smoothing v v v v v v
3 selectable drive data sets v v v v v v
3 selectable command data v v v v v v
sets (CDS) (manual/auto)

Flying restart v v v v — _
JOG v v v v _ _
Cyclic recording of ramp-up v v v v v v
and ramp-down

Technology controller (PID) v v v v _ _
Thermal motor protection v 4 v v v v

8/22
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

CU240D-2 and CU250D-2 Control Units

. Technical specifications

Control Unit CU240D-2 DP  CU240D-2 PN  CU240D-2 DP-F CU240D-2 PN-F CU250D-2 DP-F CU250D-2 PN-F
6SL.3544- 6SL.3544- 6SL.3544- 6SL.3544- 6SL.3546- 6SL.3546-
OFB20-1PAO OFB20-1FAO OFB21-1PAO OFB21-1FAQ OFB21-1PAO O0FB21-1FAQ
CU240D-2 PN-F PP CU250D-2 PN-F PP
6S1.3544- 6SL.3546-
OFB21-1FBO OFB21-1FBO

Software functions (continued)

Thermal inverter protection v v v v v v
Setpoint input v v v v v v
Motor identification v v v v v v
Motor holding brake v v v v v v
Mechanical specifications and ambient conditions
Degree of protection IP65/UL Type 3 IP65/UL Type 3 IP65/UL Type 3  IP65/UL Type 3 IP65/UL Type 3  IP65/UL Type 3
Operating temperature -10 ... +55 °C -10... +50°C 0...55°C 0...50°C 0...55°C 0...50°C
(14 ... 131°F) (14 ...122°F)  (32... 131 °F) (32 ... 122 °F) (32...131°F) (32... 122 °F)
Storage temperature -40 ... +70°C -40 ... +70°C -40 ... +70°C -40 ... +70°C -40 ... +70°C  -40...+70°C
(-40 ... +168 °F) (-40 ... +158 °F) (-40 ... +158 °F) (-40 ... +158 °F) (-40 ... +158 °F) (-40 ... +158 °F)
Relative humidity <95 % RH, <95 % RH, <95 % RH, <95 % RH, <95 % RH, <95 % RH,
condensation condensation condensation condensation condensation condensation
not permissible  not permissible not permissible  not permissible not permissible  not permissible
Dimensions
* Width 153 mm 153 mm 153 mm 153 mm 153 mm 153 mm
(6.02in) (6.02in) (6.02in) (6.02in) (6.02in) (6.02in)
® Height 208 mm 208 mm 208 mm 208 mm 208 mm 208 mm
(8.191in) (8.191in) (8.191in) (8.191in) (8.191in) (8.19in)
e Depth 55 mm 55 mm 55 mm 55 mm 55 mm 55 mm
(2.17'in) (2.17'in) (2.17'in) (2.17'in) (2.17'in) (2.17'in)
(PP variant: (PP variant:
118 mm/4.65 in) 118 mm/4.65 in)
Weight, approx. 0.8 kg 0.8 kg 0.8 kg 0.8 kg 0.8 kg 0.8 kg
(1.76 1b) (1.76 1b) (1.76 Ib) (1.76 1b) (1.76 1b) (1.76 1b)
(PP variant: (PP variant:
1.3 kg/2.87 Ib) 1.3 kg/2.87 Ib)
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

PM250D Power Modules

. Overview

The regenerative feedback capability of the PM250D Power
Module in generating mode (electronic braking) means that
energy is returned to the supply system and not wasted in a
braking resistor. This saves space, time-consuming dimension-
ing of the braking resistor as well as its wiring. Generated heat is
also reduced. Additional information is provided in Catalog D 31,
chapter Highlights, section Efficient Infeed Technology.

An innovative circuit design reduces the line harmonics. A line
reactor is not required. This saves space and costs for engineer-
ing and procurement.

The PM250D 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 Control

Units).

The PM250D Power Modules with integrated line filter class A
are suitable for connection to TN and TT supply systems.

Example of PM250D Power Module, frame size FSA

. Selection and ordering data

Rated power ) Rated output Input current Frame size PM250D Power Module
current 2 with integrated line filter
class A
Order No.
kw hp A A
380...500V 3 AC
0.75 1 2.2 2.1 FSA 6SL3525-0PE17-5AA1
1.5 159 41 3.8 FSA 6SL3525-0PE21-5AA1
3 4 7.7 7.2 FSB 6SL3525-0PE23-0AA1
4 5 10.2 9.5 FSC 6SL3525-0PE24-0AA1
55 75 13.2 12.2 FSC 6SL3525-0PE25-5AA1
7.5 10 19.0 17.7 FSC 6SL3525-0PE27-5AA1

") Rated power based on the rated output current lateq- The rated output
current kateq is based on the duty cycle for high overload (HO).

2) The rated output current lateq is based on the duty cycle for high overload
(HO). These current values are valid for 400 V and are specified on the
rating plate of the Power Module.

It is not possible to make any assignment to a particular standard.
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

PM250D Power Modules

| Integration

PM250D Power Modules communicate with the Control Unit

via the PM-IF interface.

ext. 24 VDC
required

24V
oV

standard:

e PM-IF interface to connect the PM250D Power Module to the
Control Unit.

* Motor connection via a HAN Q8 (connector) including control
of the motor brake and temperature sensor

e |ine supply connection via HAN Q4/2 (socket)

PM250D Power Modules have the following interfaces as

380V to 500 V 3 AC
L1
2
3
PE
: i
HAN Q4/2 IS Lz 13| 9 1 ) PE J
PE pETe Wre WFe WlFe WVe Wl e

PM250D

Power Module

Control Unit <

) Not used
) Potential refers to DC link.

Please consider this when selecting the

motor cable.

PM-IF interface >

—1—

-
v 3~
PPNEEPE P NP INS

T
HAN Q8

Motor brake”

)
Temperatu
sensor™)

Connection diagram for PM250D Power Module with integrated line filter class A

G_DO011_EN_00120b
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

PM250D Power Modules

. Technical specifications

General technical specifications

System operating voltage

PM250D Power Modules
380...500 V3 AC +10 %

Line supply requirements <1 %

Line short circuit voltage uk

Input frequency 47 ... 63 Hz
Output frequency

e Control type V/f 0...650 Hz
e Control type Vector 0 ... 200 Hz

Pulse frequency

4 kHz (standard), for higher pulse frequencies up to 16 kHz, see derating data

Power factor 4 0.95
Inverter efficiency n 95...97 %
Output voltage, max. 87 %

In % of input voltage

Overload capability

¢ High overload
(HO)

e Average maximum rated output current during a cycle time of 300 s
¢ 1.5 x rated output current (i.e. 150 % overload) over 60 s at a cycle time of 300 s
e 2 x rated output current (i.e. 200 % overload) over 3 s at a cycle time of 300 s

Electromagnetic compatibility

Integrated line filter class A according to EN 55011

Possible braking methods

Energy recovery in regenerative mode (max. with rated power possible);
Integrated brake control supplies the DC supply voltage for the brake

Line input 380 VAC 400 VAC 440 VAC 480 VAC 500 VAC
voltage
Resulting brake 171V DC 180 V DC 198 V DC 216 VDC 225V DC
voltage

Disconnection on the DC permits "fast" braking (max. output current 1 A)

Degree of protection

IP65/UL Type 3

Operating temperature

-10 ... +55°C (14 ... 131 °F)
(operating temperature ranges of the Control Units should be taken into account)

Storage temperature

-40 ... +70 °C (-40 ... +158 °F)

Permissible mounting position

Horizontal wall mounting and mounting in the horizontal position

Relative humidity

<95 % RH, condensation not permissible

Cooling

FSA and FSB: Convection
FSC: Air cooling as required using the integrated fan

Installation altitude

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

Standard SCCR
(Short Circuit Current Rating)

40 KA

Protection functions

e Undervoltage

¢ Phase failure detection

¢ Overvoltage

® Overcontrol/Overload

e Ground fault

e Short-circuit

e Stall protection

® Motor blocking protection
* Motor overtemperature

e Inverter overtemperature
® Parameter locking

Compliance with standards

UL 508C (UL list number E121068), cUL, CE, c-tick

CE marking, according to

Low-Voltage Directive 2006/95/EC

N Applies to industrial control cabinet installations to NEC Article

409/UL 508A.
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

PM250D Power Modules

. Technical specifications

Line voltage
380...500V 3 AC

PM250D Power Modules

6SL3525-0PE17-5AA1

6SL.3525-0PE21-5AA1

6SL.3525-0PE23-0AA1

Rated output current /4" A 2.2 41 7.7

Output current f,,x A 4.4 8.2 15.4

Rated power kW (hp) 0.75 (1.0) 1.5(1.5)9) 3(4.0)

Rated pulse frequency kHz 4 4 4

Efficiency n >0.95 >0.95 >0.95

Power loss kW 0.047 0.061 0.103

Cooling air requirement m3/s (f3/s)  0.004 (0.14) 0.005 (0.18) 0.009 (0.32)

Sound pressure level L, (1 m) dB - - -

Rated input current 2 A 2.1 38 7.2

Line supply connection HAN Q4/2 (connector) HAN Q4/2 (connector) HAN Q4/2 (connector)

uU1/L1, V1/L2, W1/L3, PE

e Conductor cross-section mm? 15...6 15...6 25...6

PE connection On housing with M5 screw On housing with M5 screw On housing with M5 screw

(external connection)

e Conductor cross-section mm? 10 ... 16 10 ... 16 10... 16
(recommended)

Motor connection HAN Q8 (socket) HAN Q8 (socket) HAN Q8 (socket)

U2, V2, W2, PE, motor brake,

temperature sensor

® Conductor cross-section mm? 1...4 1...4 25...4

Motor cable length, max. m (ft) 15 (49) 15 (49) 15 (49)

shielded

Degree of protection IP65/UL Type 3 IP65/UL Type 3 IP65/UL Type 3

Dimensions

o Width mm (in) 445 (17.52) 445 (17.52) 445 (17.52)

* Height mm (in) 210 (8.27) 210 (8.27) 210 (8.27)

® Depth mm (in) 110 (4.33) 110 (4.33) 180 (7.09)

Frame size FSA FSA FSB

Weight, approx. kg (Ib) 5.7 (12.6) 5.7 (12.6) 8(17.6)

") The rated output current lateq is based on the duty cycle for high overload

(HO).
2)

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

The input currents apply for load at rated power for a line impedance

corresponding to ug = 1 %.

3) |t is not possible to make any assignment to a particular standard.
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp

PM250D Power Modules

to 10 hp

. Technical specifications

Line voltage
380...500V 3 AC

PM250D Power Modules

6SL3525-0PE24-0AA1

6SL.3525-0PE25-5AA1

6SL.3525-0PE27-5AA1

Rated output current /4" A 10.2 13.2 19

Output current /.« A 20.4 26.4 38

Rated power kW (hp) 4 (5) 5.5(7.5) 7.5 (10)

Rated pulse frequency kHz 4 4 4

Efficiency n >0.95 >0.95 >0.95

Power loss kW 0.141 0.209 0.295

Cooling air requirement m3/s (f3/s)  0.012 (0.42) 0.018 (0.64) 0.025 (0.88)

Sound pressure level L, (1 m) dB 74.5 74.5 74.5

Rated input current 2 A 95 12.2 17.7

Line supply connection HAN Q4/2 (connector) HAN Q4/2 (connector) HAN Q4/2 (connector)

uU1/L1, V1/L2, W1/L3, PE

e Conductor cross-section mm? 25...6 4.6 4...6

PE connection On housing with M5 screw On housing with M5 screw On housing with M5 screw

(external connection)

e Conductor cross-section mm? 10 ... 16 10 ... 16 10... 16
(recommended)

Motor connection HAN Q8 (socket) HAN Q8 (socket) HAN Q8 (socket)

U2, V2, W2, PE, motor brake,

temperature sensor

® Conductor cross-section mm? 25...4 4 4

Motor cable length, max. m (ft) 15 (49) 15 (49) 15 (49)

shielded

Degree of protection IP65/UL Type 3 IP65/UL Type 3 IP65/UL Type 3

Dimensions

o Width mm (in) 445 (17.52) 445 (17.52) 445 (17.52)

* Height mm (in) 210 (8.27) 210 (8.27) 210 (8.27)

® Depth mm (in) 220 (8.66) 220 (8.66) 220 (8.66)

Frame size FSC FSC FSC

Weight, approx. kg (Ib) 8.5(18.7) 8.5(18.7) 8.5(18.7)

") The rated output current lateq is based on the duty cycle for high overload

(HO).
2)

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

The input currents apply for load at rated power for a line impedance

corresponding to ug = 1 %.
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

PM250D Power Modules

. Characteristic curves
Derating data

Pulse frequency

Rated power at 400 V 3 AC Rated output current in A

for a pulse frequency of

kW hp 4 kHz 6 kHz 8 kHz 10 kHz 12 kHz 14 kHz 16 kHz
0.75 1.0 2.2 1.9 1.5 1.3 1.1 1.0 0.9
15 151 4.1 35 2.9 25 2.1 1.8 1.6
3.0 4.0 7.7 6.5 54 4.6 3.9 35 3.1
4.0 5.0 10.2 8.7 71 6.1 5.1 4.6 4.1
55 7.5 18.2 11.2 9.2 7.9 6.6 59 53
7.5 10 19 16.2 13.3 1.4 9.5 8.6 7.6
Ambient temperature Installation altitude
*100 % 100
L% L% \\
c c
[
8g’® h 2E% T
2255_f7ffffﬁffffff7x 82
E 350 3 Eg3 8 3
3 5 83 5
25 g 70 &
é\ éI
o 60 o
-10 0 10 20 30 40  50°C55 60 0 1000 2000 3000 m 4000
(3281) (6562) (9843)  (ft) (13124)

(14) (32) (50) (68) (86) (104)  (122)(°F)(131)(140)
Ambient temperature —=—

Permissible output current as a function of the ambient temperature for
PM250D Power Modules, frame sizes FSA to FSC

Note:

The operating temperature ranges of the Control Units should be
taken into account. The temperature ranges are specified in the
technical specifications under Control Units.

) Itis not possible to make any assignment to a particular standard.

Installation altitude above sea level —=

Permissible output current as a function of the installation altitude for
PM250D Power Modules, frame sizes FSA to FSC

-
o
o

ES

Permissible

input voltage —»=
©
o

80 0
47/ S — [ N g
70 ]
g

60 o
0 1000 2000 3000 m 4000
(3281) (6562) (9843) (ft) (13124)

Installation altitude above sea level —=—

Permissible input voltage as a function of the installation altitude for
PM250D Power Modules, frame sizes FSA to FSC
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

PM250D Power Modules

| Dimensional drawings

1
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PM250D Power Module, frame size FSA, with integrated line filter class A and plugged-in Control Unit
If the CU240D-2 PN-F PP or CU250D-2 PN-F PP Control Unit is used, the height increases to 128.3 mm (5.05 inches).
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PM250D Power Module, frame size FSB, with integrated line filter class A and plugged-in Control Unit
If the CU240D-2 PN-F PP or CU250D-2 PN-F PP Control Unit is used, the height increases to 198.3 mm (7.81 inches).
S
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PM250D Power Module, frame size FSC, with integrated line filter class A and plugged-in Control Unit
Mounted with M5 or M6 screwed joints with a maximum washer diameter of 12 mm (0.47 inches).
3 mm (0.12 inch) allen screw for the Control Unit.

Ventilation clearance required (for wall mounting) at top and bottom: 150 mm (5.9 inches).

All dimensions in mm (values in brackets are in inches).
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

Recommended line-side power components

. Selection and ordering data

The following table lists recommendations for additional line-
side components, such as fuses and circuit breakers (line-side
components dimensioned in accordance with IEC standards).
The specified circuit breakers are UL-certified. 3NA3 fuses are
recommended for European countries.

Furthermore, only contactors complying with the utilization
category AC-3 (according to IEC 60947-4-1) may be used. The
values in the table take into account the overload capability of
the inverter.

Individual protection

SINAMICS G120D
PM250D Power Modules

Type
6SL.3525-...

Rated power

kW hp Frame size

Protection

A

Fuses for use in North America must be UL-certified, such as the
Class NON fuse series from Bussmann or approved circuit
breakers from the SIRIUS 3RV circuit breakers and 3VL molded-
case circuit breakers series according to UL 489 (category
control number CCN: DiV Q).

Additional information about the listed fuses and circuit breakers
can be found in Catalogs LV 10.1, IC 10 and IC 10 AO.

Fuse Circuit breaker

Order No. Order No.

380 ... 500 V3 AC

0.75 1 OPE17-5AA1 FSA 10 3NA3803 3RV2011-1JA10
1.5 157 OPE21-5AA1 FSA 10 3NA3803 3RV2011-1JA10
3 4 OPE23-0AA1 FSB 16 3NA3805 3RV2011-4AA10
4 5 OPE24-0AA1 FSC 20 3NA3807 3RV2021-4BA10
55 7.5 OPE25-5AA1 FSC 20 3NA3807 3RV2021-4BA10
7.5 10 OPE27-5AA1 FSC 32 3NA3812 3RV2021-4PA10

Group fusing (installation on power bus)

For installations with several inverters, the inverters are normally

supplied from a 400 V power bus. Further information can be
found in the operating instructions on the following website
www.siemens.com/sinamics-g120d/documentation

) Itis not possible to make any assignment to a particular standard.
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

Supplementary system components

. Accessories

Intelligent Operator Panel IOP Handheld

IOP Handheld for mobile use

The Intelligent Operator Panel IOP Handheld is a very user-
friendly and powerful operator panel for commissioning and
diagnostics as well as local operator control and monitoring of
the SINAMICS G120D distributed inverter.

The IOP supports both entry-level personnel and drive experts.
Thanks to the large plain text display, the menu-based operation
and the application wizards, it is easy to commission standard
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 filter-
ing function are provided.

Application wizards interactively guide you when commission-
ing important applications such as conveyor technology,
pumps, fans and compressors.

There are quick commissioning wizards for general commission-
ing.

The drives are easily controlled manually using directly assigned
buttons and the navigation wheel. The IOP Handheld has a

dedicated switchover button to switch over from automatic to
manual mode.

The inverter can be diagnosed in a user-friendly fashion using
the plain text display of faults and alarms. Help texts can be
obtained by pressing the INFO button.

Up to two process values can be displayed graphically or
numerically on the status screen/status display.

Process values can also be displayed in technological units.

The IOP Handheld supports standard commissioning of identi-
cal drives. For this purpose, a parameter list can be copied from
an inverter into the IOP Handheld and, downloaded into other
drive units of the same type as required.

The IOP Handheld includes the following language packages:
English, French, German, Italian and Spanish.

In addition to the IOP, the IOP Handheld includes a housing with
the rechargeable batteries, charging unitand RS232 connecting
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 8 hours.

To connect the IOP Handheld to SINAMICS G120D, the RS232
connecting cable with optical interface is required in addition.

Updating the IOP Handheld

The IOP Handheld 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 Handheld via drag & drop. Further, the USB inter-
face allows user languages and wizards that will become avail-
able in the future to be subsequently downloaded and the firm-
ware to be updated for the IOP Handheld.

The IOP is supplied with power via the USB interface during an
update.

Selection and ordering data
Order No.
6SL3255-0AA00-4HAO

Description

IOP Handheld

to be used with SINAMICS G120,
SINAMICS G120C, SINAMICS G110D or
SINAMICS G120D

Included in the scope of delivery:
* |OP

¢ Handheld housing

¢ Rechargeable batteries (4 x AA)
e Charging unit (international)

® RS232 connecting cable
(3 m/9.84 ft long,
for SINAMICS G120 only)

* USB cable (1 m/3.28 ft long)

RS232 connecting cable

with optical interface to connect the
SINAMICS G110D or

SINAMICS G 120D inverters to the
IOP Handheld (2.5 m/8.2 ft long)

3RK1922-2BP00
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

Supplementary system components

. Accessories

Memory cards Mini USB interface cable for communication with a PC

For controlling and commissioning an inverter directly from a PC
via a point-to-point connection if the appropriate software
(STARTER commissioning tool?), V4.3 and higher) has been
installed.

Selection and ordering data

Description Order No.

Mini USB interface cable -
Standard mini B5 USB cable

STARTER commissioning tool

The STARTER commissioning tool (V4.3 and higher) supports
the commissioning and maintenance of SINAMICS G120D in-
verters. The operator guidance combined with comprehensive,
user-friendly functions for the relevant drive solution allow you to
commission the device quickly and easily.

Selection and ordering data

Description Order No.
STARTER commissioning tool ) 6SL3072-0AA00-0AGO
On DVD-ROM

SINAMICS memory card

The parameter settings for an inverter can be stored on the
SINAMICS micro memory card (MMC) or the SINAMICS SD
card. When service is required, e.g. after the inverter has been
replaced and the data have been downloaded 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 the Intelligent Operator Panel IOP Handheld or the
STARTER commissioning tool.

Note:

The memory card is not required for operation and does not
have to remain inserted.

Selection and ordering data

Description Order No.

SINAMICS micro memory card 6SL.3254-0AM00-0AA0Q
(MMC)

64 MB

SINAMICS SD card ) 6SL3054-4AG00-2AA0
512 MB

) Available soon.

2) The STARTER commissioning tool is also available on the Internet at

http://support.automation.siemens.com/WW/view/en/10804985/133100
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp to 10 hp

Supplementary system components

. Accessories

Connecting cables for the Control Unit
PROFINET connecting cables

Flexible plug-in cables and plug-in connectors that can
be assembled in the field for transmission of data (up to
100 Mbit/s) between Industrial Ethernet stations with IP65
degree of protection.

Selection and ordering data
Description Order No.

|IE connecting cable M12-180/M12-180
Pre-assembled IE FC TP trailing cable
GP 2 x 2 PROFINET type C with two
4-pole M12 plugs (4-pole, D-coded),
IP65/IP67 degree of protection, UL,
plug/plug connector (IN/OUT)

Length:

*0.3m (0.98 fi)
«0.5m (1.64 ft)
*1.0m (3.28 ft)
)
)

( 6XV1870-8AE30
(
(
*1.5m (4.92ft
(
(
(

6XV1870-8AE50
6XV1870-8AH10
6XV1870-8AH15
6XV1870-8AH20
6XV1870-8AH30
6XV1870-8AH50
6XV1870-8AN10
6XV1870-8AN15

©2.0m (6.56 ft
*3.0m (9.84 ft)
*5.0m (16.41 f)
«10m (32.81 ft)
* 15 m (49.22 t)

IE M12 Plug PRO

For assembly in the field, M12 plug-in
connector (D-coded), metal enclosure,
UL, fast connection method,

plug connector

o 1 unit 6GK1901-0DB20-6AA0
6GK1901-0DB20-6AA8

3RK1902-2DA00

® 8 units
¢ 1 unit (angled)

RJ45 PLUG PRO connector

For on-site assembly for

CU240D-2 PN-F PP or

CU250D-2 PN-F PP Control Unit, UL
1 package = 1 unit

® 1 unit 6GK1901-1BB10-6AA0

PROFIBUS connecting cables

Flexible plug-in cables/connectors for transmission of data
(up to 12 Mbit/s) from PROFIBUS stations.

Selection and ordering data

Description Order No.

PROFIBUS M12 plug-in cable
Pre-assembled with two 5-pole M12
plug/socket connectors, UL

Connecting cables/plug-in connectors for supplying the

Control Unit with power
Selection and ordering data
Description

7/8" plug-in cable

For power supply, pre-assembled
with two 5-pole 7/8" plug/socket
connectors, UL

5 x 1.5 mm?

Length:

*0.3m (0.98 ft)
«0.5m (1.64ft)
*1.0m(3.28 ft)
e 1.5m(4.92f)
«2.0m (6.56 ft)
«3.0m (9.84 ft)

*5.0m (16.41 ft)
« 10 m (32.81 ft)
* 15 m (49.22 ft)

Order No.

6XV1822-5BE30
6XV1822-5BE50
6XV1822-5BH10
6XV1822-5BH15
6XV1822-5BH20
6XV1822-5BH30
6XV1822-5BH50
6XV1822-5BN10
6XV1822-5BN15

7/8" plug-in connector
5-pole, B-coded, plastic enclosure,
1 package = 5 units

¢ Pin insert (IN)
® Female contact insert (OUT)

6GK1905-0FA00
6GK1905-0FB00

POWER PLUG PRO plug-in connector
For the CU240D-2 PN-F PP or
CU250D-2 PN-F PP

5-pole push-pull power connector

for on-site assembly

1 package = 1 unit

® 1 unit

6GK1907-0AB10-6AA0

Connecting cables and connectors for digital inputs

and outputs
Selection and ordering data
Description

M12 plug-in cable

With PUR sheath, to connect digital
sensors and actuators, pre-assembled at
one end, anggled, plug connector, 5-pole,
5 x 0.34 mm<, UL

Length:

e 1.5m(4.92f)
e 5m (16.41 ft)
10 m (32.81 ft)

Order No.

3RK1902-4HB15-5AA0
3RK1902-4HB50-5AA0
3RK1902-4HC01-5AA0

M12 connector

For screw mounting, 5-pole

screw-type connection max. 0.75 mm?,
A-coded, max. 4 A, UL, plug connector

Length:

©0.3m (0.98 ft) 6XV1830-3DE30

¢ 0.5m(1.64ft) 6XV1830-3DE50

*1.0m (3.28 ft) 6XV1830-3DH10

e 1.5m (4.92ft) 6XV1830-3DH15

®2.0m (6.56 ft) 6XV1830-3DH20
(

«3.0m (9.84 ft)

e 5.0m (16.41 ft)
10 m (32.81 ft)
* 15 m (49.22 ft)

6XV1830-3DH30
6XV1830-3DH50
6XV1830-3DN10
6XV1830-3DN15

PROFIBUS M12 connector
5-pole, B-coded, metal enclosure,
1 package = 5 units

® Pin insert
® Female contact insert

6GK1905-0EA00
6GK1905-0EB00

e Straight
* Angled

3RK1902-4BA00-5AA0
3RK1902-4DA00-5AA0
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SINAMICS G120D distributed inverters

0.75 kW to 7.5 kW (1.0 hp

to 10 hp

Supplementary system components

. Accessories

Connecting cables and connectors for encoders and

analog inputs
Selection and ordering data
Description

M12 cable connector
8-pole plug connector

e Straight cable outlet

* Angled cable outlet

Ordering
(see Solution Partner)

Ordered from and supplied
by KnorrTec

Ordered from and supplied
by KnorrTec

M12 plug-in cable
Pre-assembled at one end,
straight, plug connector, 8-pole,
4 x 2 x AWG24, shielded,

PUR gray, suitable for trailing
cables, for HTL and SSI encoders
Length:

*1.5m (4.92 ft)

e 5m (16.41 ft)

«10m (32.81 ft)

new

Ordered from and supplied
by KnorrTec

Ordered from and supplied
by KnorrTec

Ordered from and supplied
by KnorrTec

M12 plug-in cable

Pre-assembled at both ends, 8-pole
M12 male connector to 12-pole M23
socket, 4 x 2 x AWG24, shielded,
PUR gray, suitable for trailing
cables

® HTL plug-in cable

¢ SSI plug-in cable

Length:

e 1.5m (4.92 f1)
e 5m (16.41 ft)

«10m (32.81 ft)

>3
@
g

>
@
g

>
@
g

Ordered from and supplied
by KnorrTec

Ordered from and supplied
by KnorrTec

Ordered from and supplied
by KnorrTec

Ordered from and supplied
by KnorrTec

T distribution piece

To connect two analog inputs
8-pole M12 male connector to
2 x 4-pole M12 socket, angled

>
o]
=

Ordered from and supplied
by KnorrTec

Connecting cables for Power Modules

Connecting cables pre-assembled at one end and connector
sets to connect to the line supply

Selection and ordering data
Description

Connecting cable pre-assembled

at one end

Power supply cable, open at one end,
for HAN Q4/2, angled, 4 x 4 mm?

® 1.5 m (4.92 ft) long
e 5m (16.41 ft) long

Order No.

3RK1911-0DB13
3RK1911-0DB33

Connector set for the power supply
HAN Q4/2

e 2.5 mm?
o 4 mm?
e 6 mm?

3RK1911-2BE50
3RK1911-2BE10
3RK1911-2BE30

Motor cables pre-assembled at one end and connector sets to connect the Power Module to the motor

Selection and ordering data

Motor cables pre-assembled at one end
For motors with brake and temperature sensor

with HAN Q8 connector, shielded

Cross-section

e 1.5m (4.92 ft) long

Order No.

(HTG: supplied by Harting)

(ZKT: supplied by KnorrTec)

4 x 1.5 mm?
2 x (2 x 0.75 mm?)

HTG: 61 88 201 0288
ZKT: 70020501000150

4 x 2.5 mm?
2 x (2 x 0.75 mm?)

HTG: 61 88 201 0291
ZKT: 70009601000150

4 x 4 mm?2
2 x 1 mm2

HTG: 61 88 201 0303
ZKT: 70017001000150

+2x 1.5 mm?

*3m (9.84 ft) long

HTG: 61 88 201 0289
ZKT: 70020501000300

HTG: 61 88 201 0292
ZKT: 70009601000300

HTG: 61 88 201 0304
ZKT: 70017001000300

*5m (16.41 ft) long

HTG: 61 88 201 0290
ZKT: 70020501000500

HTG: 61 88 201 0293
ZKT: 70009601000500

HTG: 61 88 201 0305
ZKT: 70017001000500

e 10 m (32.81 ft) long

Connector set for motor cable
HAN Q8, shielded

HTG: 61 88 201 0299
ZKT: 70020501001000

HTG: 61 83 401 0131
ZKT: 10032001

HTG: 61 88 201 0301
ZKT: 70009601001000

HTG: 61 83 401 0132
ZKT: 10032011

HTG: 61 88 201 0306
ZKT: 70017001001000

HTG: 61 83 401 0133
ZKT: 10032021
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SINAMICS G120D distributed inverters
0.75kWto 7.5 kW (1.0 hp to 10 hp

Supplementary system components

. Accessories

Power bus distribution 400 V in IP65 degree of protection Additional information

Selection and ordering data For further information about the connecting cables and plug-in

Description Grdering connectors mentioned above, please refer to Catalog IK PI.

(see Solution Partner) Further selected accessories
{ are available from Siemens
Solution Partners. Please go to
the "Solution Partner Finder® and
select technology "Distributed
Field Installation System".
www.siemens.com/
automation/partnerfinder

Power T clamp connector for Ordered from and supplied
2.5...6 mm? by Harting

With attached 7-pole connector, female

contact insert, grommet housing, UL

Seals for various cable cross-sections
must be ordered separately

T clamp connector Ordered from and supplied
Completely pre-assembled by KnorrTec

T distributor box, Ordered from and supplied
IDC connection power cable by Weidmuller

Pre-assembled, UL, uncut power cable,
2.5...6 mm?, 2 outgoing feeders:

Push-in connection: 1.5 ... 6 mm?

Seals for various cable cross-sections
must be ordered separately

Y distributor Ordered from and supplied

For direct connection of 400 V supply Py Harting
line, HAN Q4/2, conductor cross-section
15 ... 4 mm?

Spare parts Spare parts
Spare parts kit Replacement fans

| Overview [ | Overview
A spare parts kit can be ordered, comprising small parts such The Power Module fans are designed for extra long service life.
as replacement seals, caps, PROFIBUS address windows and Replacement fans can be ordered for special applications.
Screws.
. Selection and ordering data . Selection and ordering data
Description Order No. Rated SINAMICS G120D Replacement fan
power PM250D Power Module (pre-mounted unit with

Spare parts kit for SINAMICS G120D  6SL3500-0SK01-0AA0

L cover, fan and screws)
Comprising replacement seals,

caps, PROFIBUS address windows kW hp Type Frame  Order No.
and screws 6SL.3525-... size
Replacement caps for 380 ...500V 3 AC
CU240D-2 PN-F PP and
CU250D-2 PN-F PP 40 50 OPE24-0AA1 FSC 6SL3500-0SF01-0AAQ
« 24V push-pull PLUG PRO caps 6ES7194-4JA50-0AA0 55 7.5  OPE25-5AA1
1 package = 5 units 75 10 OPE27-5AA1
® RJ45 PLUG PRO caps 6ES7194-4JD50-0AA0

1 package = 5 units
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Overview

Servomotors for SINAMICS S110

Preferred types with shorter delivery time
for SIMOTICS S-1FK7 Compact
servomotors

Mechatronic components

Electric cylinders
Linear motor complete axes
LTS and LTSE

CAD CREATOR

For dimension drawing and
2D/3D CAD generator

see Catalog D 31 - 2012
chapter 14 and
www.siemens.com/cadcreator
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SIMOTICS motors
Overview

Motor type Degree of Cooling method
protection

SIMOTICS S-1FK7 servomotor) Permanent-magnet synchronous servomotor P64 Natural cooling
_.R (optionally IP65)

SIMOTICS M-1PH8 main motor®)  Three-phase squirrel-cage motor without housing IP55 Forced ventilation
Asynchronous variant
Loy

High power density with small motor dimensions IP65 Water cooling

The SINAMICS S110 PM340 Power Modules in blocksize format have been used as an example for the selection and
ordering data for the motors.

Low-voltage motors

Low-voltage motors are available for the widest range of requirements and applications. With an output range from
0.09 to 1250 kW (0.12 to 1676 hp), they are designed to operate with the SINAMICS drive system. You will find the
available product range in Catalog D 81.1 IEC Squirrel-Cage Motors, Frame Sizes 63 to 450, and on the Internet at:

www.siemens.com/drives/infocenter

) SIMOTICS S-1FK7 servomotors can be combined with SINAMICS $120 2) SIMOTICS M-1PH8 asynchronous (induction) main motors can be
Power Modules on request. combined with SINAMICS G120 Power Modules on request.
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SIMOTICS motors

Overview
Rated power P,4teq for S1 duty Rated torque Catalog
kW (hp) Miateq D 312012
page
SH 20/SH 28/ - 0.08 ... 37 Nm 11/6
SH 36/SH 48/ (0.71 ... 327 Ibs-in)
SH 63/SH 80/ 0.05(0.07) 8.17(11)
SH 100
SH 80/SH 100/ I 18..310Nm 1112
SH 132/SH 160 2.8 (3.75) 45 (60.3) (13.3 ... 229 Ib-ft)
SH s0/SH 100/ o 22, 391Nm 14
SH 132/SH 160 35 (4.69) 68 (912) (16.2 ... 244 Ibs-ft)
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SIMOTICS motors
Servomotors for SINAMICS S110

Preferred types with shorter delivery time

for SIMOTICS S-1FK7 Compact servomotors

. Overview

We offer a shorter delivery time for very popular types from the
SIMOTICS S-1FK7 Compact motor series. The shorter delivery
period is available for the following motor types in shaft heights
28 to 100.

The shorter delivery period applies ex works following success-
ful order clarification, particularly in the case of large-quantity
orders.

. Selection and ordering data

Rated  Shaft Rated Static Rated Rated SIMOTICS S-1FK7 Number Moment of Weight
speed  height power torque torque current Compact of pole inertia of rotor (without
synchronous motors pairs (without brake)
Natural cooling brake)
Nrated SH Prateq at My at M;ateq at lrateq at Preferred type P J m
AT =100 K AT=100K AT=100K 4AT7T=100K
rom kW Nm Nm A Order No. 104 kgm kg
(hp) (Ibg-ft) (Iog-ft) (108 Ib¢in-s?)  (Ib)

SIMOTICS S-1FK7 Compact synchronous motors for DC link voltage 720 V DC, degree of protection IP64

6000 28 0.38 (0.51) 0.85(0.63) 0.6(0.44) 1.4 1FK7022-5AK71-1V B3 3 0.28 (0.25) 1.8 (3.97)
Encoder systems for motors AM15DQ encoder — multi-turn absolute encoder \'
with DRIVE-CLiQ interface:
Shaft extension: Shaft and flange accuracy: Holding brake:
Fitted key Tolerance N Without A
Fitted key Tolerance N With B
Plain shaft Tolerance N Without G
Plain shaft Tolerance N With H
Rated Shaft Rated Static Rated Rated SIMOTICS S-1FK7 Number Moment of Weight
speed  height power torque torque current Compact of pole inertia of rotor (without
synchronous motors pairs (without brake)
Natural cooling brake)
Mrated SH Prated at My at Mateq at lrateq at Preferred type P J m
AT =100 K AT—1OOK AT=100K  AT=100K
rom kW Nm Nm A Order No. 10 kgm kg
(hp) (o) (o) (10 Ib-in-s?)  (Ib)

SIMOTICS S-1FK7 Compact synchronous motors for DC link voltage 720 V DC, degree of protection IP64

6000 36 0.5(0.67) 1.15(0.8) 0.8(0.6) 13 1FK7032-2AK71-1H H0 3 0.65 (0.58) 7(5.95)
3000 48 8(1.07) 3.0(2.2) 6(1.9) 2 1FK7042-2AF71-1 H HO 4 2.9(2.57) (10.1)
63  1.5(2.01) 6.0 (4.0) 7 (3.0) 3.7 1FK7060-2AF71-1H MO0 4 7 (6.82) 1(15.7)
3(3.08) 11.0 (8.0) 3(5.0) 56 1FK7063-2AF71-1H M0 4 14.7 (13.01)  11.1(24.5)
2000 80 6 (3.49) 16.0(11.8) 125(9.2) 6.3 1FK7083-2AC71-1 1 HO 4 26.0 (23) 15.6 (34.4)
100  4.3(5.77) 27.0(19.9) 205(15.1) 97 1FK7101-2AC71-1H MO 4 79.0 (69.9) 23.0(50.7)
Encoder systems for motors AS20DQI encoder — absolute encoder, single-turn Q
with DRIVE-CLIQ interface: AM20DQI encoder — absolute encoder, multi-turn R

Shaft extension:

Shaft and flange accuracy:

Holding brake:

Fitted key Tolerance N Without A
Fitted key Tolerance N With B
Plain shaft Tolerance N Without G
Plain shaft Tolerance N With H
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SIMOTICS motors
Servomotors for SINAMICS S110

Preferred types with shorter delivery time
for SIMOTICS S-1FK7 Compact servomotors

Motor type Effi- 1 Static Calculated  SINAMICS S110 blocksize format Pre-assembled power cable
(repeated) ciency ' current power with complete shield
F’ca|c4) Rattedt PM340 Power Module  \;5t0r and brake connection
oulput Air cooling via SPEED-CONNECT power connector
current
n Ip at My Peaic for My hateq Power Cable cross-
AT=100K AT = 100K connector section®
% A kw A Order No. Size mm? Order No.
(hp)
1FK7022-5AK71... 86 1.8 0.5 (0.67) 2.2 6SL3210-1SE12-2UA0 1 4x15 6FXm002-5MG10-....
Line filter: Power cable:
Without u MOTION-CONNECT 800 PLUS 8
MOTION-CONNECT 500 5
You can find further versions and Without brake cores Cc
components in SINAMICS S110 With brake cores D

servo drives in Catalog D 31 - 2012.
Length code

Information about the cables can be found in
Connection system MOTION-CONNECT in
Catalog D 31 - 2012.

Motor type Effi- 9 Static Calculated ~ SINAMICS S110 blocksize format Pre-assembled power cable
(repeated) ciency " current power with complete shield
Pca|c4) Rattedt PM340 Power Module ;5101 and brake connection
Cuijey Air cooling via SPEED-CONNECT power connector
current
n lp at My Peaic for My lateq Power Cable cross-
AT=100K AT=100K connector section?
% A KW A Order No. Size mm? Order No.
(hp)

L Jumcwmgeswo.aovaac |
1FK7032-2AK71... 88 1.7 0.7 (0.94) 1.7 6SL3210-1SE11-7UA0 1 4x15 6FXm002-58G10-....
1FK7042-2AF71... 89 2.2 9(1.21) 2.2 6SL3210-1SE12-2UA0 1 4x15 6FXmM002-58G10-....
1FK7060-2AF71... 90 4.45 .9 (2.55) 59 6SL3210-1SE16-0MA0 1 4x15 6FXm002-58G10-....
1FK7063-2AF71... 91 8 3.5(4.69) 10.2 6SL3210-1SE21-0MA0 1 4x1.5 6FXm002-5mG10-....
1FK7083-2AC71... 93 7.5 3.4 (4.65) 7.7 6SL3210-1SE17-7HA0 1 4x15 6FXm002-58G10-....
1FK7101-2AC71... 93 12.3 5.7 (7.64) 18 6SL3210-1SE21-8MA0 1.5 4x15 6FXm002-5mG22-....

Line filter: Power cable:

Without u MOTION-CONNECT 800 PLUS 8
Integrated A MOTION-CONNECT 500 5

You can find further versions and Without brake cores C
components in SINAMICS S110 With brake cores D

servo drives in Catalog D 31 - 2012.
Length code

Information about the cables can be found in
Connection system MOTION-CONNECT in
Catalog D 31 - 2012.

) Optimum efficiency in continuous duty.
2) With default setting of the pulse frequency.
3) The current carrying capacity of the power cables complies with EN %0204—1 for installation type C, for continuous duty at an ambient air temperature of

40 °C (104 °F). Cable cross-section for brake connection 2 x 1.5 mm<.
Mo [NM] X Nigeg
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SIMOTICS motors
Mechatronic components

Electric cylinders

. Overview

Axial mounting of a SIMOTICS S-1FK7 motor on the linear unit with
mounting kit and accessories

- -
)
f* 'T' < !
AV
-
ag .
bk,
i -y

Parallel mounting of a SIMOTICS S-1FK7 motor on the linear unit with
mounting kit and accessories

The electric cylinder comprises a CASM linear unit supplied by
SKF and a SIMOTICS S-1FK7 motor.

The CASM linear unit converts the rotary motion of the
SIMOTICS S-1FK7 motor into a highly dynamic linear movement
and is a perfect substitute for pneumatic or hydraulic cylinders
in many applications. By contrast with pneumatic and hydraulic
cylinders, electric cylinders allow the driven machine to ap-
proach any position with extreme precision solely on the basis of
setpoints transferred to a converter from the SINAMICS S110 or
SINAMICS S120 range.

. Benefits

m Modular system with wide variety of options.

m Substitute for hydraulic and pneumatic cylinders in most
applications.

m No compressed air/hydraulic fluid required — helps to cut
costs (no need to supply compressed air or hydraulic fluid),
reduces noise emissions significantly and lowers energy
consumption in operation.

m Highly dynamic, precise positioning with high repeat
accuracy.

B Mechanical conversion is simple because electric cylinders
are essentially the same size as pneumatic cylinders. Further-
more, the relevant pneumatic cylinder accessories can also
be used for electric cylinders.

m Adapters are used to attach the SIMOTICS S-1FK7 motors
to the linear unit supplied by SKF, making it very easy for the
customer to assemble the motor/linear unit combination.

. Application

The electric cylinders (CASM linear unit supplied by SKF in
conjunction with SIMOTICS S-1FK7 motors and SINAMICS S110/
SINAMICS S120 converters) are used for any application which
requires a linear motion and/or a defined force. Their areas of
application are the same as those for pneumatic and hydraulic
cylinders.

They are used, for example, in production

machines such as:

* Machines used in the wood, glass, and ceramics industries
* Metalworking and coating machines

e Printing machines

e Plastics processing machines

e Packaging machines

Examples of functions:

e Positioning of cutters

e Edge guidance/edge cutting
® Retainers

e Buffers/sorters/slide gates

* Nozzle holders

Notes:

e Technical advice must be sought for applications involving
continuous short-stroke movements (less than three times
screw pitch).

The electric cylinder must be assembled (depending on the
stroke length) in such a way as to minimize lateral forces.

e The electric cylinder is not self-locking — it might be necessary
to provide a motor holding brake.

. Design

Electric cylinders essentially comprise the CASM linear unit (with
alead screw or ball screw) housed in an extruded casing and a
SIMOTICS S-1FK7 servomotor attached to the linear unit by
means of an adapter Kit.

The motor can be mounted on the linear unit in two different
ways:
e Axial mounting — see first picture beneath Overview:
Motor is attached using an axial adapter kit (containing all the
necessary parts including the coupling)

e Parallel mounting — see second picture beneath Overview:
Motor is attached using a parallel adapter kit (containing all
the necessary parts including timing pulley and toothed belt)

Depending on the linear unit and SIMOTICS S-1FK7 motor used,
higher forces can be obtained with the axial arrangement option
than with the parallel arrangement driven by a toothed belt.
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SIMOTICS motors
Mechatronic components

Electric cylinders

. Design (continued)

The SIMOTICS S-1FK7 motor is normally attached to the linear
unit by the user by means of the appropriate adapter kit, see SKF
documentation (link). The adapter kit is included in the scope of
supply of the linear unit.

A fully pre-assembled electric cylinder, comprising the CASM
linear unit, the SIMOTICS S-1FK7 motor and the adapter, is also
available on request. Please refer to the technical specifications
or follow the link below: www.skf.com/casm

. Technical specifications

The technical specifications given below are intended to provide
an initial overview only and refer to operation of the linear units
with SIMOTICS S-1FK7 motors (see equipment combinations in
the tables).

Comprehensive technical specifications can be found in the SKF
documents accessible via the following link: www.skf.com/casm

CASM-32 linear unit CASM-63 linear unit

Suitable CASM-32- Suitable CASM-63-

{Ty‘ggor LS BS BN {Ty‘ggor LS BS BN
Screw type - Lead screw Ball screw Ball screw Screw type - Lead screw Ball screw Ball screw
Screw pitch?) - 1.5mmfrev 3mmjrev 10 mm/rev Screw pitch? - 4mmfrev 10 mm/frev 20 mm/rev
Max. force Fiax Max. force Fiax
Parallel 1FK7015 300 N 700 N 450 N Parallel 1FK7034 1000 N 2583 N 1339 N
arrangement arrangement
Axial 1FK7015 300N 700 N 450 N Axial 1FK7034 1000 N 3052 N 1583 N
arrangement 1FK7022 300 N 700 N 630 N arrangement 1FK7044 1000N  5400N 2800 N
Max. average force F, Max. average force F,
(average force over a completed motion cycle) (average force over a completed motion cycle)
Parallel 1FK7015 203 N 293 N 151N Parallel 1FK7034 527 N 708 N 367 N
arrangement arrangement
Axial 1FK7015 203 N 293N 151N Axial 1FK7034 527 N 708 N 367 N
arrangement 1FK7022 300 N 672N 357N arrangement 1FK7044 1000N  1745N 905N
Max. velocity - 60 mm/s 150 mm/s 500 mm/s Max. velocity - 70 mm/s 530 mm/s 1060 mm/s
Stroke - 50 ... 400 mm Stroke - 100 ... 800 mm
Motors mounted on CASM-32 linear unit on request: Motors mounted on CASM-63 linear unit on request:
e Parallel adapter: 1FK7015-5AK71-1SH3 e Parallel adapter: 1FK7034-5AK71-1UH3
* Axial adapter: 1FK7022-5AK71-1UH3 e Axial adapter: 1FK7044-7AH71-1UH3
CASM-40 linear unit

Suitable CASM-40-

e LS BS BN
Screw type - Lead screw Ball screw Ball screw
Screw pitch?) 25mm/rev. 5mm/rev  12.7 mm/rev
Max. force Fpax
Parallel 1FK7022 600 N 2375 N 1163 N
arrangement
Axial 1FK7022 600 N 2375 N 1318 N
arrangement 1FK7034 600 N 2375N 1550 N
Max. average force F,
(average force over a completed motion cycle)
Parallel 1FK7022 408 N 640 N 301N
arrangement
Axial 1FK7022 408 N 640 N 301N
arrangement 1FK7034 600 N 219N 572N
Max. velocity - 70 mm/s 300 mm/s 825 mm/s
Stroke - 100 ... 600 mm
Motors mounted on CASM-40 linear unit on request:
e Parallel adapter: 1FK7022-5AK71-1UH3
* Axial adapter: 1FK7034-5AK71-1UH3
") Distance traveled by screw per motor revolution.
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SIMOTICS motors
Mechatronic components

Electric cylinders

. More information

Full selection and ordering data can be viewed or downloaded
from SKF's website at: www.skf.com/casm

The following example is provided to explain the ordering

process.
Example of how to order an electric cylinder (SFK linear unit and SIMOTICS S-1FK7 motor)
Requirement: Solution:
e Average force F.,: 400 N e Step 1:
e Precalculated: Fy =380 N Type CASM 40 BS is selected from the table of CASM-40
m linear units:
e Max. velocity: 280 mm/s - Fy = 640N
e Service life: 2000 km - Vinax = 300 mm/s
e Stroke: 300 mm - Stroke = 100 to 600 mm
e Parallel arrangement of 1FK7022 motor and linear unit. All further steps are based on the information supplied about
« The electric cylinder must be supported by a swivel flange. (bJA|SI\/I)eIeotr|c cylinders on SKF's website (see link included
elow).
* The customer will assemble the linear unit and the motor. .
e Step 2:

Check the service life in the document "CASM 40 linear units".
The service life (‘lifetime") diagram shows that the service life
with Fy = 380 N is calculated to be 2000 km.

e Step 3:
Work out the correct order number from the document
"CASM 40 linear units".
CASM 40 BS has been selected with:

e Stroke: 300 mm

¢ Motor, adapter and attachment parts separate
(assembly by customer)

The order number for the linear unit is thus:
CASM-40-BS-0300AA-000
e Step 4:
Order number for the adapter, see
"CASM-40 Siemens motors and adapters"

Order number for parallel adapter kit for CASM-40 and
Siemens 1FK7022 motor:
Z/BE-375541

e Step 5:
Order number for swivel flange, see
"CASM-40 Accessories": ZBE-375504-4
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SIMOTICS motors
Mechatronic components

Linear motor complete axes LTS and LTSE

. Overview

Linear motor complete axes LTS without bellows cover

The linear motor complete axes LTS/LTSE supplied by SKF are
units comprising a slide top and a base which are supplied
ready for installation and operation. A profile rail guide, the
primary and secondary motor parts, a linear encoder including
limit switches, limit position dampers and cable trailing device
connection are fully integrated into the linear complete axis.

A variant of the SIMOTICS L-1FN3 linear motor series based on
convection cooling is used. These axes are thus suitable for use
in precise, highly dynamic short-stroke applications which re-
quire a high degree of repeat accuracy as well as for the imple-
mentation of dynamic linear motions for positioning workpieces
and tools.

The linear motors are deployed in combination with
SINAMICS S120 converters.

. Benefits

B Excellent dynamic response, positioning accuracy and
control stability

m QOutstanding synchronization characteristics coupled with
high static and dynamic stability

B Incremental and absolute position measuring systems are
available

® Modular system offering numerous options, lengths and
widths

m Multiple slide tops (of different sizes if required) on a
single base

. Application

The linear motor complete axes LTS/LTSE are used whenever
alternative options such as toothed belts and screws are too in-
accurate, too slow or too inflexible in order to raise the through-
put, the cycle time, the accuracy or the product variance of a
machine or a testing facility. The low-wear design (minimum
quantity lubrication required only on guides following assembly)
also reduces maintenance requirements.

Typical applications for the LTS/LTSE are, for example:
e Workpiece transfer within assembly processes

e | aser machining —to achieve linear accuracies within a range
of a few upm

* Measuring instruments — positioning/traversal of sensors,
vision systems, probes

e Medical engineering - reliable, low-noise positioning in
confined installation spaces

e Clamping systems (holding a part between two jaws
(primary parts)

e Pick and place applications in (or at beginning or end of)
production lines

. Design

The linear motor complete axes LTS/LTSE consist of a stable
aluminum base which supports a guide comprised of two profile
rails, the secondary parts arranged between the rails, the linear
measurement system and the inductive limit position sensors.

The 4 roller units (ball screw) belonging to the profile rail guide,
the measuring probe of the linear encoder and the relevant
primary part are all integrated into the slide top. The power and
temperature sensor connectors are fitted to the casing of the
slide top.

The scope of supply includes an adapter cable for the tempera-
ture sensor integrated in the primary part and (if required)

for the measuring system to the encoder evaluation system
(SME 120/125).

Convection-cooled linear motors from the tried-and-tested
SIMOTICS L-1FN83 linear motor range developed by Siemens
are used in the design. Each of the two series is available in
three frame sizes and different lengths.

The LTS series is capable of higher operational accuracy

(<20 pm). The LTSE series is more flexible in its basic design
which means that it can be adapted more easily to meet in-
dividual customer requirements and also allows the use of other
SIMOTICS L-1FN3 motor types.

Linear motor complete axes are supplied as standard with
bellows cover.
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Linear motor complete axes LTS and LTSE

. Technical specifications

The technical specifications of the linear motor complete axes
LTS and LTSE given below are intended to provide an initial

overview only.

Linear motor complete axis LTS

Linear motor complete axis

Comprehensive technical specifications can be found in the SKF
documents accessible via the following link: www.skf.com/Its

Linear motor complete axis LTSE

Linear motor complete axis

Type LTS 154 LTS 182 LTS 212 Type LTSE 165 LTSE 210 LTSE 250
Widths 154 mm 182 mm 212 mm Widths 165 mm 210 mm 250 mm

Stroke range 77 ...1778 mm 77 ... 1778 mm 77 ... 1778 mm Stroke range 80 ... 1640 mm 80 ... 3560 mm 60 ... 3540 mm
(without bellows) (without bellows)

Rated force 135 ... 265N 240...725N  330...995N Rated force 265 N 485 ... 725N 665 ... 995N
Frated Frated

Rated current 21..834A 29..88A 42 ...128A Rated current 3.4 A 59..88A 85...128A
Irated Irated

Max. velocity at 300 m/min 300 m/min 300 m/min Max. velocity at 300 m/min 300 m/min 300 m/min
rated force rated force

VmaxFrated VmaxFrated

Maximum force 320 ... 640 N 680 ... 2030N 1030 ... 3100 N Maximum force 640N 1350 ... 2030 N 2060 ... 3100 N
FMax FMax

Maximum 7.7 ...126A 125...376 A 20.2...60.6 A Maximum 126 A 251...376 A 404 ..606A
current fyax current fya

Max. velocity at 144 ... 186 m/min 150 m/min 162 m/min Max. velocity at 144 m/min 150 m/min 162 m/min

maximum force
VmaxFmax

Comments on linear motor complete axes LTS:
e |Incremental, optical measuring system

e Bellows cover
Up to three primary parts on a single secondary part
For further options, see SKF

e Special versions available on request

maximum force
VmaxFmax

Comments on linear motor complete axes LTSE:

¢ Incremental/optical measuring system, inductive/absolute
and inductive/incremental measuring systems are available

e Clamping elements can be integrated on request
e | imit position damping by shock absorbers or buffers
e Additional fans on request
* Multiple primary parts on a single secondary part
e Further options/special versions available on request

. More information

Full selection and ordering data can be viewed or downloaded
from SKF's website at: www.skf.com/Its
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Signal cables for SINAMICS S110
and S120

MOTION-CONNECT DRIVE-CLIQ
signal cables with 24 V DC cores

Order number code
Power cables

Signal cables
Length code
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Connection system MOTION-CONNECT
Signal cables for SINAMICS S110 and S120

MOTION-CONNECT DRIVE-CLiQ signal cables

with 24 V DC cores

. Selection and ordering data
Pre-assembled MOTION-CONNECT DRIVE-CLiQ signal cables for SINAMICS S120 and motors with 24 V DC cores

Type Application Connector/ Connector/ Length, Dy Cable length MOTION-CONNECT
degree of degree of max. DRIVE-CLiQ signal cable
protection  protection with 24 V DC cores
motor end  module —

end
m mm m Order No.
(t) (i) (ft)
To the decimeter For components with RJ45/IP20  RJ45/IP20 100 71 6FX5002-2DCOO0-....
DRIVE-CLIQ interface in the (328) (0.28)
7

/I, the connection between
/ ' SINAMICS S120 Power Modules
I and the cabinet bushing.

; y,  control cabinet. o RJ45/IP20  RJ45/IP20 75 N 6FX8002-2DCO0-....
| i For example, for establishing (246)  (0.28)
’/

To the decimeter For built-in or built-on encoder RJ45/IP20 RJ45/IP67 100 A 6FX5002-2DC10-....

systems with DRIVE-CLIQ. (328)

7
(.
",  Forexample, for establishing RJ45/IP20  RJ45/IP67 75 7.1 6FX8002-2DC10-....
| ), the connection between (246)  (0.28)
Vs | SIMOTICS S-1FK7/

y-- /|| SIMOTICS M-1PH8 motors and

o //ﬂ SINAMICS S120 Power Modules.

To the decimeter For built-in or built-on encoder RJ45/IP67 RJ45/IP67 100
systems with DRIVE-CLIQ. (328)

7
(O.
F‘ %, Forexample, for establishing RJ45/IP67 RJ45/IP67 75 7.1 6FX8002-2DC20-....
| | the connection between (246)  (0.28)
| SIMOTICS S-1FK7/
SIMOTICS M-1PH8 motors and

¥ /'f‘
g) /ﬁ SINAMICS S120 cabinet

A 6FX5002-2DC20-....

bushings, couplers or
DME20 Hub Module or
2 couplers or

DME20 Hub Modules.

Fixed lengths For built-on encoder systems RJ45/IP20 M12/IP67 30 71 3(9.8) 6FXmM002-2DC30-1AD0O
/, oy with DRIVE-CLIQ. (98.4)  (028) 4 (197 6FXM002-2DC30-1AGO

\ For example, as a basic cable
| between non-Siemens direct 15 (49.2) 6FXm002-2DC30-1BF0

- ‘ measuring systems with - o
DRIVE-CLQ inforface and 30 (98.4) 6FXM002-2DC30-1DA0

SINAMICS S120 Power Modules.

&
For example, as an extension M12/IP67  M12/IP67 30 71 3(9.8) 6FXmM002-2DC34-1AD0
10 tne basic caple ) (984) (028) (197 6FXM002-2DC34-1AGO
MOTION-CONNECT 500 5

MOTION-CONNECT 800PLUS
Length code

) The total cable length (basic cable plus extension cable) must not exceed 30 m (98.4 ft).
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Connection system MOTION-CONNECT

Order number code

Power cables

. Overview

Data position of the Order No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

MOTION-CONNECT 500 6 F X 5 0 2 -5 . . . . -

MOTION-CONNECT 800PLUS 6 F X 8 0 2 -5 . . . . -

Pre-assembled at motor and module ends 0

Pre-assembled at motor end, connector at module end supplied separately 1

Connector at motor end supplied separately, pre-assembled at module end 4

Without brake cores C

With brake cores D

Basic cable between and

SINAMICS S120 Power Module Motor connector, full-thread, size 0.5 D A3 0
Motor connector, full-thread, size 1/1.5 G 1
Motor connector, full-thread, size 3 G 3
Motor connector, SPEED-CONNECT, size 0.5 D N3O0
Motor connector, SPEED-CONNECT, size 1/1.5 G 10
SIMOTICS M-1PH8 with terminal box C R

Extension between basic cable with connector and motor connector

SPEED-CONNECT, size 0.5 SPEED-CONNECT, size 0.5 M N O 5

SPEED-CONNECT, size 1 SPEED-CONNECT, size 1 Q 5

SPEED-CONNECT, size 1.5 SPEED-CONNECT, size 1.5 Q 8

Cross-section

Length code
Units of 10 cm (3.94 in) or 1 meter (3.28 ft) or in fixed lengths
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Connection system MOTION-CONNECT
Order number code

Signal cables

. Overview (continued)

Data position of the Order No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

MOTION-CONNECT 500 6 F X 5 0 2 - 2 -

MOTION-CONNECT 800PLUS 6 F X80 . 2 - 2 -

6FX2 cables 6 F X 2 00 2 - 2 -

Pre-assembled at motor and module ends 0

Pre-assembled at motor end, connector at module end supplied separately

Connector at motor end supplied separately, pre-assembled at module end 4

Variant: Signal cables for integrated encoder

DRIVE-CLIQ cables between and

Power Module/SMC with IP20 connector Power Module/SMC with IP20 connector D CO0O

Power Module/SMC with IP20 connector Motor/encoder/SME IP67 connector DC10O0

DME20/cabinet bushing/coupler Motor/encoder/SME IP67 connector DC 20

Basic cable between and motor with

SMC30 Incremental encoder (HTL) full-thread connector M23 A HOO

Cu310-2 Incremental encoder (HTL) full-thread connector M23 A H 11

SMC20 Incremental encoder (sin/cos 1V, c Q3 1
SPEED-CONNECT connector MZ%

SMC20 Incremental encoder SPEED-CONNECT connector M17 CNZ2O0

SMC20 Absolute encoder SPEED-CONNECT connector M23 E Q 3 1

SMC20 Absolute encoder SPEED-CONNECT connector M17 E N 2 0

SMC10 Resolver SPEED-CONNECT connector M17 CNZ2O0

Extension between 1| |

basic cable with connector and motor connector

Full-thread or SPEED-CONNECT Full-thread or SPEED-CONNECT 4

Variant: Signal cables for external encoder

Basic cable between and

SMC30 Incremental encoder 6FX2001-2 (TTL/5 V supply) CROO
Full-thread connector

SMC30 Incremental encoder 6FX2001-2 (TTL/24 V supply) C D 2 4
Full-thread connector

SMC20 Incremental encoder 6FX2001-3 (sin/cos 1 V) C GO0O
Full-thread connector

SMC30 Incremental encoder 6FX2001-4 (HTL) C A1 2
Full-thread connector

SMC30 Absolute encoder 6FX2001-5.S (SSI) ccC 11
Full-thread connector

SMC20 Absolute encoder 6FX2001-5.E (EnDat) EQ 10
Full-thread connector

Extension between

basic cable with connector and motor connector

Full-thread Full-thread 4

Length code
Units of 10 cm (3.94 in) or 1 meter (3.28 ft) or in fixed lengths
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Connection system MOTION-CONNECT
Order number code

Length code

. Overview
Data position of the Order No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
MOTION-CONNECT 500 6 F X5008 -1B . . . -
MOTION-CONNECT 800PLUS 6 F X8 00 8 - 1B -
Power cable without brake cores, sold by the meter B
Power cable with brake cores, sold by the meter A
No. of cores and cross-sections
Length code
Units of 10 cm (3.94 in) or 1 meter (3.28 ft) or in fixed lengths

. Overview . More information
Description Order No. supplement Definition of lengths for pre-assembled cables

Length code for pre-assembled cables

6FX.0.2-..-. HEEE N .

. = = =
100 m (328 ft) 2 ‘
3 ‘

200 m (656 ft)

Om
10 m (32.8 ft)
20 m (65.6 ft)
30 m (98.4 ft)
40 m (131 ft)
50 m (164 ft
(
(
(
(

G_D211_XX_00144

Cable with exposed core ends and pre-assembled connector

{11

G_D211_XX_00142

)
60 m (197 ft)
70 m (230 ft)
)
)

80 m (262 ft
90 m (295 ft

ACIOTMmMOUOW>

Cable with pre-assembled connectors at both ends
Tolerances:

e Cable lengths upto 10 m (32.8ft): £ 2 %

e Cable lengths of 10 m (32.8 ft) and longer: + 1 %

©OONODWxp iy
MWONRLRO®
===
S22
ACIOGTMMOUOW>

000000 Wm
onrwNv=3 33

(3.
(7.
(
(
(
(
O 7m (27 56 in

0.8m (31.51n)

Examples: 1.0m (3.28ft): 1
2.2m (7.22ft): 1
8.0m (26.3ft): 1
299.0 m (981 ft): 3

O O N O N, WN=-O

> > >
A O ®@

Description Order No. supplement
Length code for power and signal cables, sold by the meter R
6FX.008-.....- HEAO
50 m (164 ft)
100 m (328 ft)
(
(

1
2
200 m (656 ft) 3
500 m (1640 ft) 6

>>r>m

) Note type of delivery.
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Connection system MOTION-CONNECT
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Approvals

“
UL ® Approval mark:
® c e cTUVus tested by TUV in accordance with UL and
CSA standards
®
U) SR:
c ® c us Approval mark:

e CSA tested by CSA in accordance with CSA standard

RN Test standard:
/ g: ’ e Standard CAN/CSA-C22.2/No. 0-M91/No. 14-05/No. 142-M1987

(UL us®:§ ~

|
APPROVED %’b (}"‘y us
Same

Overview

(s

G_NC01_XX_00423

Many products in this Catalog News are in compliance with
UL/CSA requirements and are labeled with the appropriate
certification markings.

All certifications, certificates, declarations of conformance, test
certificates, e.g. CE, UL, Safety Integrated have been performed
with the associated system components as they are described
in the Catalogs and Configuration Manuals.

The certificates are only valid if the products are used with the
described system components, are installed according to the
Installation Guidelines and are used for their intended purpose.

For cases that deviate from these conditions, the company or
person marketing these products is responsible in having the
certificates appropriately re-issued.

Approval marks:

e UL for end products, tested by UL in accordance with
UL standard

e cUL for end products, tested by UL in accordance with
CSA standard

e cULus for end products, tested by UL in accordance with
UL and CSA standards

¢ UR for mounting parts in end products, tested by UL
in accordance with UL standard

e cUR for mounting parts in end products, tested by UL
in accordance with CSA standard

e cURus for mounting parts in end products, tested by UL
in accordance with UL and CSA standards

Test standards:

¢ SINAMICS: Standard UL 508C
e Motors: Standard UL 547
Product category/File No.:

¢ SINAMICS: E192450

* Motors: E93429
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Appendix
Partners

Partners

at Industry Automation and Drive Technologies

At Siemens Industry Automation and Drive Technologies, more

than 85 000 people are resolutely pursuing the same goal: long-
term improvement of your competitive ability. We are committed
to this goal. Thanks to our commitment, we continue to set new
standards in automation and drive technology. In all industries —
worldwide.

At your service locally, around the globe for consulting, sales,
training, service, support, spare parts ... on the entire Industry
Automation and Drive Technologies range.

Your personal contact can be found in our Contacts Database at:
www.siemens.com/automation/partner

You start by selecting a
e Product group,

e Country,

o City,

e Service.
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Appendix
Partners

Siemens Solution Partner Automation

. Overview

Siemens Solution Partner Automation

Solution Partner Finder

Solution
Partner

SIEMENS

Automation

Solution Partner: Highest quality - guaranteed

The products and systems from Siemens Industry Automation
and Drive Technologies offer the ideal platform for all automation
applications.

Under the name of Siemens Solution Partner Automation,
selected system integrators around the world act as uniformly
qualified solution providers for the Siemens range of products
and services in the fields of automation and drives. Day after
day, they utilize their qualified product and system know-how as
well as their excellent industry expertise to your advantage — for
all requirements.

The partner emblem is the guarantee and indicator of proven
quality. The basis for this are defined quality features that identify
Solution Partners as reliable and competent solution providers:

e Solution quality
Always a good result with tried and tested solutions expertise.
e Expert quality
Certified technical competence ensures maximum efficiency.
® Project quality
With proven project experience straight to the target.
e Portfolio quality
Comprehensive portfolio for state-of-the-art solutions from a
single source.

SIEMENS

] '
=
frtedn [ =

Tty [wabeme =]

Fuagme Pieasa saict @ cooriry fraf v

CompanyTF cote  [hearca wan 1T

The Siemens Solution Partner Program helps you to find the
optimum partner for your specific requirements.

Support is provided by the Solution Partner Finder, a compre-
hensive online platform that showcases the profiles of all our
solution partners. You can convince yourself of the competence
of the respective Solution Partner by means of the references
provided. Various search criteria are available for this purpose.

Once you have located a partner, you are only one small step
away from contacting them.

Find the right partner here for your specific task and convince
yourself of the solution competence provided:

www.siemens.com/automation/partnerfinder

Additional information on the Siemens Solution Partner Program
is available online at:

www.siemens.com/automation/solutionpartner
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Appendix
Online services

Information and ordering
in the Internet and on DVD

. Siemens Industry Automation and Drive Technologies in the WWW

A detailed knowledge of the range of products and services
available is essential when planning and configuring automation
systems. It goes without saying that this information must always
be fully up-to-date.

Siemens Industry Automation and Drive Technologies has
therefore built up a comprehensive range of information in the
World Wide Web, which offers quick and easy access to all data
required.

Under the address
www.siemens.com/industry

you will find everything you need to know about products,
systems and services.

ey e

. Product Selection Using the Interactive Catalog CA 01 of Industry

Detailed information together with convenient interactive
functions:

The interactive catalog CA 01 covers more than 80 000 products
and thus provides a full summary of the Siemens Industry Auto-
mation and Drive Technologies product base.

SIEMENS

Here you will find everything that you need to solve tasks in the
fields of automation, switchgear, installation and drives.

All information is linked into a user interface which is easy to
work with and intuitive.

After selecting the product of your choice you can order at the
press of a button, by fax or by online link.

Information on the interactive catalog CA 01 can be found in the
Internet under

www.siemens.com/automation/ca01
or on DVD.

The Industry Mall is the virtual department store of Siemens AG
on the Internet. Here you have access to a huge range of prod-
ucts presented in electronic catalogs in an informative and at-
tractive way.

| SIEMIENS
NL-

INDUSTHY MALL

e Data transfer via EDIFACT allows the whole procedure from
P selection through ordering to tracking of the order to be carried
e e out online via the Internet.

Numerous functions are available to support you.

For example, powerful search functions make it easy to find the
required products, which can be immediately checked for avail-
ability. Customer-specific discounts and preparation of quotes

can be carried out online as well as order tracking and tracing.

Please visit the Industry Mall on the Internet under:

www.siemens.com/industrymall

<HER 1 ull STHRIZE
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Online services

Information and Download Center
Social Media, Mobile Media

| Downloading Catalogs

SIEMEMNS 'ﬂr

ivisrmanon aas Downloed Canner B - A

i ——— —— —— . — (—
R ittt

(TN

In addition to numerous other useful documents, you can also
find the catalogs listed on the back inside cover of this catalog
in the Information and Download Center. Without having to
register, you can download these catalogs in PDF format or
increasingly as digital page-turning e-books.

The filter dialog box above the first catalog displayed makes it
possible to carry out targeted searches. If you enter “MD 3” for
example, you will find both the MD 30.1 and MD 31.3 catalogs.
If you enter “ST 70” both the ST 70 catalog and the associated
news or add-ons are displayed.

Visit us on the web at:

www.siemens.com/automation/infocenter

. Juwm ———— oo
L SIEMENS ‘;5

Eooal Meda (f Barsemy iy

Connect with Siemens through social media: visit our social
networking sites for a wealth of useful information, demos on
products and services, the opportunity to provide feedback,
to exchange information and ideas with customers and other
Siemens employees, and much, much more. Stay in the know
and follow us on the ever-expanding global network of social
media.

Connect with Siemens Industry at our central access point:
www.siemens.com/industry/socialmedia

Or via our product pages at:
www.siemens.com/automation

or

www.siemens.com/drives

To find out more about Siemens' current social media activities
visit us at:

www.siemens.com/socialmedia

I Mobile Media

sl CARUEN A2 P A2 PM o=

wering the right answers to the
cughest quastions of our time,

Industry Sector

Energy Sector

Haoalthcone Sector

News
= The lntest piess releanss ksep you  »
up o date on your Company,

_

Cross-Soctor Services

Discover the world of Siemens.

We are also constantly expanding our offering of cross-platform
apps for smartphones and tablets. You will find the current
Siemens apps at the app store (iOS) or at Google Play (Android).

The Siemens app, for example, tells you all about the history,
latest developments and future plans of the company — with

informative pictures, fascinating reports and the most recent
press releases.
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Overview

Software requiring a license is categorized into types.
The following software types have been defined:

¢ Engineering software
¢ Runtime software

This includes all software products for creating (engineering)
user software, e.g. for configuring, programming, parameteriz-
ing, testing, commissioning or servicing.

Data generated with engineering software and executable
programs can be duplicated for your own use or for use by third-
parties free-of-charge.

This includes all software products required for plant/machine
operation, e.g. operating system, basic system, system expan-
sions, drivers, etc.

The duplication of the runtime software and executable pro-
grams created with the runtime software for your own use or for
use by third-parties is subject to a charge.

You can find information about license fees according to use in
the ordering data (e.g. in the catalog). Examples of categories of
use include per CPU, per installation, per channel, per instance,
per axis, per control loop, per variable, etc.

Information about extended rights of use for parameteriza-
tion/configuration tools supplied as integral components of the
scope of delivery can be found in the readme file supplied with
the relevant product(s).

Siemens Industry Automation & Drive Technologies offers vari-
ous types of software license:

e Floating license

¢ Single license

® Rental license

Rental floating license
e Trial license

e Demo license

Demo floating license

The software may be installed for internal use on any number of
devices by the licensee. Only the concurrent user is licensed.
The concurrent user is the person using the program. Use
begins when the software is started.

A license is required for each concurrent user.

Unlike the floating license, a single license permits only one
installation of the software per license.

The type of use licensed is specified in the ordering data and
in the Certificate of License (CoL). Types of use include for
example per instance, per axis, per channel, etc.

One single license is required for each type of use defined.

A rental license supports the "sporadic use" of engineering
software. Once the license key has been installed, the software
can be used for a specific period of time (the operating hours do
not have to be consecutive).

One license is required for each installation of the software.

Notes on software

The rental floating license corresponds to the rental license,
except that a license is not required for each installation of the
software. Rather, one license is required per object (for example,
user or device).

A trial license supports "short-term use" of the software in a non-
productive context, e.g. for testing and evaluation purposes.
It can be transferred to another license.

The demo license support the "sporadic use" of engineering soft-
ware in a non-productive context, for example, use for testing
and evaluation purposes. It can be transferred to another
license. After the installation of the license key, the software can
be operated for a specific period of time, whereby usage can be
interrupted as often as required.

One license is required per installation of the software.

The demo floating license corresponds to the demo license,
except that a license is not required for each installation of the
software. Rather, one license is required per object (for example,
user or device).

The CoL is the licensee's proof that the use of the software has
been licensed by Siemens. A CoL is required for every type of
use and must be kept in a safe place.

The licensee is permitted to use the software or an earlier ver-
sion/release of the software, provided that the licensee owns
such a version/release and its use is technically feasible.

Software is constantly being updated.
The following delivery versions

* PowerPack

e Upgrade

can be used to access updates.

Existing bug fixes are supplied with the ServicePack version.

PowerPacks can be used to upgrade to more powerful software.
The licensee receives a new license agreement and ColL
(Certificate of License) with the PowerPack. This CoL, together
with the CoL for the original product, proves that the new soft-
ware is licensed.

A separate PowerPack must be purchased for each original
license of the software to be replaced.

An upgrade permits the use of a new version of the software on
the condition that a license for a previous version of the product
is already held.

The licensee receives a new license agreement and CoL with
the upgrade. This CoL, together with the CoL for the previous
product, proves that the new version is licensed.

A separate upgrade must be purchased for each original license
of the software to be upgraded.
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Notes on software

Software licenses

. Overview

ServicePack
ServicePacks are used to debug existing products.

ServicePacks may be duplicated for use as prescribed accord-
ing to the number of existing original licenses.

License key

Siemens Industry Automation & Drive Technologies supplies
software products with and without license keys.

The license key serves as an electronic license stamp and

is also the "switch" for activating the software (floating license,
rental license, etc.).

The complete installation of software products requiring license
keys includes the program to be licensed (the software) and the
license key (which represents the license).

Software Update Service (SUS)

As part of the SUS contract, all software updates for the respec-
tive product are made available to you free of charge for a period
of one year from the invoice date. The contract will automatically
be extended for one year if it is not canceled three months
before it expires.

The possession of the current version of the respective software
is a basic condition for entering into an SUS contract.

You can download explanations concerning license conditions from
www.siemens.com/automation/salesmaterial-as/catalog/en/
terms_of_trade_en.pdf
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Accessories

e for SINAMICS G120D ..ot
e for SINAMICS G120P ........cccovenen.

Adapter for mounting on DIN rails
Application

® SINAMICS G120......iiiiiiiiiiiiiiec e
e SINAMICS G120C....
e SINAMICS G120D....
e SINAMICS G120P ....
Application eXamples ..o
Application-orientated design of SINAMICS G120..........c...c....... 6/6
Applications - Selection gUIde .........ccocoiiiiiiiiiii 1/2
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o for SINAMICS G120P ....ooiiiiiiiiiicccee e
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Braking Modules for SINAMICS G120 .........cccoccooviiiiiiiiiii 6/100
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® fOr SINAMICS G120 ...oiiiiiiiiiiite e

e for SINAMICS G120C
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® SINAMICS G120 . it
® SINAMICS GT20C .. ..ottt
e SINAMICS G120D....
® SINAMICS GT20P ..ot
Commissioning tool STARTER .........c.oocooiiiiiiiice 8/33
Compact inverters SINAMICS G120C ........ccoovviiiiiiiiiiiiee, 41
Compliance with standards

® SINAMICS G120ttt 6/14
® SINAMICS GT20P ..ot 5/11
Compressor, pump, fan inverters SINAMICS G120P................. 5/1
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® SINAMICS G120 ....iiiiiiiiiiiiiicce e

e SINAMICS G120C....
® SINAMICS G120D ..ottt
® SINAMICS G120P ..o
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sets
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e to connect the Power Module to the motor for
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o Lengthcode....oooviiiiiiiiiii
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Indexes
Control Units
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SINAMICS G120.......ooiiiiiceeeeeeeeee e 5/13, 6/15
e CU240B-2 for SINAMICS G120........cccccoiviiiiiiiieiieiieeee 6/16
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e CU240D-2 and CU250D-2 for SINAMICS G120D.................... 8/9
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DC link components
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Fan units
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Subject index
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Guided operation using Wizards............ccccoeiviiiiiiiiiiee, 5/5
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. To Your address
Siemens AG
| DT MC RMC MK 1
D 31 N —January 2013 Name
Postfach 31 80
91050 ERLANGEN
GERMANY Tob

Fax: +49 9131 98-1145

E-mail: docu.motioncontrol@siemens.com
Company/Department

Street/No.

Postal code/City

Tel. No./Fax

E-mail address

. Your opinion is important to us!

Our catalog should be an important and frequently used A small request on our part to you:
document. Please take time to fill in the following form and fax it to us.
Or send us an e-mail.

For this reason we are continuously endeavoring to improve it.
Thank You!

. We invite you to grade our catalog on a point system from 1 (= good) to 6 (= poor):

Do the contents of the catalog live up to your expectations? D Do the technical details meet your expectations? D
Is the information easy to find? D How would you assess the graphics and tables? D
Can the texts be readily understood? D

. Did you find any printing errors? — Improvement suggestion?
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Explanation of the raw material/metal surcharges”

To compensate for variations in the price of the raw materials
silver, cozoper, aluminum, lead, gold, dysprosiumz) and/or
neodym ), surcharges are calculated on a daily basis using the
so-called metal factor for products containing these raw
materials. A surcharge for the respective raw material is calcu-
lated as a supplement to the price of a product if the basic
official price of the raw material in question is exceeded.

The surcharges are calculated in accordance with the following
criteria:

e Basic official price of the raw material
Basic official price from the day prior to receipt of the order or
prior to release order (daily price) for®)
- Silver (sales price, processed)
- Gold (sales price, processed)

and for®)

- Copper (lower DEL notation + 1 %)
- Aluminum (aluminum in cables)

- Lead (lead in cables)

e Metal factor of the products
Certain products are displayed with a metal factor. The metal
factor determines the official price (for those raw materials
concerned) as of which the metal surcharges are applied and
the calculation method used (weight or percentage method).
An exact explanation is given below.

The metal factor consists of several digits; the first digit indicates
whether the percentage method of calculation refers to the list
price or a possible discounted price (customer net price) (L = list
price / N = customer net price).

The remaining digits indicate the method of calculation used for
the respective raw material. If no surcharge is added for a raw

material, a "-" is used.

1st digit List or customer net price using the percentage method
2nd digit for silver (AG)

3rd digit for copper (CU)

4th digit for aluminum (AL)

5th digit for lead (PB)

6th digit for gold (AU)

7th digit for dysprosium (Dy)?

8th digit for neodym (Nd)?)

The weight method uses the basic official price, the daily price
and the raw material weight. In order to calculate the surcharge,
the basic official price must be subtracted from the daily price.
The difference is then multiplied by the raw material weight.

The basic official price can be found in the table below using the
number (1 to 9) of the respective digit of the metal factor. The raw

material weight can be found in the respective product descrip-

tions.

1
2

)
)
3) Source: Umicore, Hanau (www.metalsmanagement.umicore.com).
4)

Metal surcharges

Use of the percentage method is indicated by the letters A-Z at
the respective digit of the metal factor.

The surcharge is increased - dependent on the deviation of the
daily price compared with the basic official price - using the per-
centage method in "steps" and consequently offers surcharges
that remain constant within the framework of this "step range".
A higher percentage rate is charged for each new step. The
respective percentage level can be found in the table below.

Basis for % surcharge: List price
Silver Basis 150 €, Step 50 €, 0.5 %
Copper Basis 150 €, Step 50 €, 0.1 %
No surcharge for aluminum

No surcharge for lead

No surcharge for gold

No surcharge for dysprosium
No surcharge for neodym

Basis for % surcharge: Customer net price

No surcharge for silver

Copper Basis 150 €, Step 50 €, 0.1 %

Aluminum acc. to weight, basic offic. price 225 €

No surcharge for lead

No surcharge for gold

No surcharge for dysprosium
No surcharge for neodym

No basis necessary

No surcharge for silver

Copper acc. to weight, basic official price 150 €
No surcharge for aluminum

No surcharge for lead

No surcharge for gold

No surcharge for dysprosium

No surcharge for neodym

Refer to the separate explanation on the next page regarding the raw materials dysprosium and neodym (= rare earths).
For a different method of calculation, refer to the separate explanation for these raw materials on the next page.

Source: German Trade Association for Cables and Conductors (www.kabelverband.org).
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Metal surcharges

Explanation of the raw material/metal surcharges for dysprosium and neodym (rare earths)

To compensate for variations in the price of the raw materials
silver", copper), aluminum™, lead ™, gold"), dysprosium and/or
neodym, surcharges are calculated on a daily basis using the
so-called metal factor for products containing these raw
materials. The surcharge for dysprosium and neodym is calcu-
lated as a supplement to the price of a product if the basic
official price of the raw material in question is exceeded.

The surcharge is calculated in accordance with the following
criteria:

e Basic official price of the raw material?®
Three-month basic average price (see below) in the period
before the quarter in which the order was received or the
release order took place (= average official price) for
- dysprosium (Dy metal, 99 % min. FOB China; USD/kg)
- neodym (Nd metal, 99 % min. FOB China; USD/kg)

e Metal factor of the products
Certain products are displayed with a metal factor. The metal
factor indicates (for those raw materials concerned) the basic
official price as of which the surcharges for dysprosium and
neodym are calculated using the weight method. An exact
explanation of the metal factor is given below.

The prices of rare earths vary according to the foreign currency,
and there is no freely accessible stock exchange listing. This
makes it more difficult for all parties involved to monitor changes
in price. In order to avoid continuous adjustment of the sur-
charges, but to still ensure fair, transparent pricing, an average
price is calculated over a three-month period using the average
monthly foreign exchange rate from USD to EUR (source: Euro-
pean Central Bank). Since not all facts are immediately available
at the start of each month, a one-month buffer is allowed before
the new average price applies.

Examples of calculation of the average official price:

Period for calculation of
the average price:

Period during which the order/release order is
effected and the average price applies:

Sep 2012 - Nov 2012 Q1in 2013 (Jan - Mar)

Dec 2012 - Feb 2013 Q2 in 2013 (Apr - Jun)

Mar 2013 - May 2013

(
Q3in 2013 (Jul - Sep)
(

Jun 2013 - Aug 2013 Q4 in 2013 (Oct - Dec)

The metal factor consists of several digits; the first digit is not
relevant to the calculation of dysprosium and neodym.

The remaining digits indicate the method of calculation used for
the respective raw material. If no surcharge is added for a raw

material, a "-" is used.

1st digit List or customer net price using the percentage method
2nd digit for silver (AG)"

3rd digit for copper (CU)"

4th digit for aluminum (AL)")

5th digit for lead (PB)"

6th digit for gold (AU)"

7th digit for dysprosium (Dy)

8th digit for neodym (Nd)

The weight method uses the basic official price, the average
price and the raw material weight. In order to calculate the
surcharge, the basic official price must be subtracted from the
average price. The difference is then multiplied by the raw
material weight.

The basic official price can be found in the table below using the
number (1 to 9) of the respective digit of the metal factor. Your
Sales contact can inform you of the raw material weight.

No basis necessary

No surcharge for silver

No surcharge for copper
No surcharge for aluminum
No surcharge for lead

No surcharge for gold

Dysprosium acc. to weight, basic official price
300 €

Neodym acc. to weight, basic official price 50 €

) For a different method of calculation, refer to the separate explanation for these raw materials on the previous page.

2) Source: Asian Metal Ltd (www.asianmetal.com)
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Metal surcharges

. Values of the metal factor

0.1 0.2 0.3 0.4 0.1
0.2 0.4 0.6 0.8 0.2
0.3 0.6 0.9 1.2 0.3
0.4 0.8 1.2 1.6 0.4
0.5 1.0 1.5 2.0 0.5
0.6 1.2 1.8 2.4 0.6
1.0 2.0 3.0 4.0 1.0
1.2 2.4 3.6 4.8 1.2
1.6 3.2 4.8 6.4 1.6
1.8 3.6 5.4 7.2 1.8
0.1 0.2 0.3 0.4 0.1
0.2 0.4 0.6 0.8 0.2
0.5 1.0 1.5 2.0 0.5
0.2 0.4 0.6 0.8 0.2
1.0 2.0 3.0 4.0 1.0
1.0 1.5 20 3.0 1.0
1.2 25 3.5 45 1.0
0.3 0.6 0.9 1.2 0.3
0.1 0.2 0.3 0.4 0.1

Calculation based on the list price

Calculation based on the customer net price (discounted list price)

Calculation based on raw material weight

No metal surcharge
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Conversion tables

. Rotary inertia (to convert from A to B, multiply by entry in table)

B Ib-in2 Ib-ft2 Ib-in-s? Ib-ft-s2 kg-cm2 kg-cm-s2 gm-cm2 gm-cm-s2 0z-in? 0z-in-s?
A slug-ft2

Ib-in® 1 6.94x10° 259%x10°% 215x107% 2.926 2.98x10°% 292x10° 2984 16 4.14x1072
Ib-ft2 144 1 0.3729 3.10x 102 421.40 0.4297 421x10°  429.71 2304 5.967
Ib-in-s2 386.08 2.681 1 8.33x 102 1.129x10° 1.152 1.129x 10% 1.152x10° 6.177x10° 16
Ib-ft-522 463%x10° 3217 12 1 1.35x10* 13.825 1.355% 107 1.38x10* 7.41x10%* 192
slug-ft

kg-cm? 0.3417 237x10° 885x10* 7.37x10° 1 1.019x 1073 1000 1.019 5.46 1.41x1072
kg-cm-s2 335.1 2.327 0.8679 7.23x 102 980.66 1 9.8x10° 1000 5.36x10° 13.887
gm-cm? 3.417x1074 237x10°% 885x107 7.37x10° 1x10°  1.01x10° 1 1.01x10° 546x10° 1.41x107°
gm-cm-s? 0.335 232x10° 867x10* 7.23x10° 0.9806 1x10°  980.6 1 5.36 1.38x 1072
0z-in? 0.0625 434x10% 161x10% 1.34x107° 0.182 1.86x10™% 182.9 0.186 1 2.59% 1073
0z-in-s® 24.13 0.1675 6.25x102 5.20x10° 70.615 720102 7.09x10% 72.0 386.08 1

. Torque (to convert from A to B, multiply by entry in table)

Nlb-in Ib-ft 0z-in N-m kg-cm kg-m gm-cm dyne-cm
A

Ib-in 1 8.333x102 16 0.113 1.152 1.152x 102 1.152x10° 1.129x 10°
Ib-ft 12 1 192 1.355 13.825 0.138 1.382x 104 1.355x 107
0z-in 6.25% 1072 5208x107% 1 7.061x10°  7.200x1072  7.200x107%  72.007 7.061x 10%
N-m 8.850 0.737 141.612 1 10.197 0.102 1.019% 10% 1% 107
kg-cm 0.8679 7.233x1072  13.877 9.806x1072 1 1072 1000 9.806 x 10°
kg-m 86.796 7.233 1.388x10%  9.806 100 1 1x10° 9.806 x 107
gm-cm 8.679x10%  7.233x107°  1.388x10°  9.806x10° 1x107° 1x107° 1 980.665
dyne-cm 8.850x 1077  7.375x10® 1.416x10° 107 1.0197x10° 1.019x108  1.019x10° 1
. Length (to convert from A to B, multiply by entry in table) . Force (to convert from A to B, multiply by entry in table)
Ninches feet cm yd mm m w b oz gm dyne N
A A
inches 1 0.0833 254 0.028 25.4  0.0254 Ib 1 16 4536 4.448x10°  4.4482
feet 12 1 30.48 0.333 304.8 0.3048 oz 0.0625 1 28.35 2.780x10* 0.27801
cm 0.3937 0.03281 1 1.09x1072 10 0.01 gm 2.205x 1073 0.03527 1 1.02x10°  NA.
yd 36 3 91.44 1 914.4 0914 dyne 2.248x10° 359%x107° 980.7 1 0.00001
mm 0.03937 0.00328 0.1  1.09x107° 1 0.001 N 0.22481 3.5967 N.A. 100000 1
m 39.37 3281 100 1.09 1000 1
. Mass (to convert from A to B, multiply by entry in table)
. Power (to convert from A to B, multiply by entry in table) w Ib oz gm kg slug
B hp Watts &
A Ib 1 16 453.6 0.4536 0.0311
hp (English) 1 7457 oz 6.25x 107 1 28.35 0.02835 1.93x 1073
(Ib-in) (deg./s) 2.645x107° 1.972x 1073 gm 2.205x 1073 3.527 x 1072 1 10°  6.852x107°
(Ib-in) (rpm) 1.587x107° 1.183%x 1072 kg 2.205 35.27 108 1 6.852x 1072
(Ib-ft) (deg./s)  3.173x107° 2.366x 1072 slug 32.17 514.8 1.459%x10% 14.59 1
(Ib-ft) (rpm) 1.904%x107* 0.1420
Watts 1341x102 1 | Rotation (to convert from A to B, multiply by entry in table)
N rom rad/s degrees/s
rpm 1 0.105 6.0
rad/s 9.55 1 57.30
degrees/s 0.167 1.745% 1072 1
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Appendix
Conversion tables

. Temperature Conversion . Material Densities
*F *C *C F Material Ib-in® gm-cmd
0 -17.8 -10 14 Aluminum 0.096 2.66
32 0 0 32 Brass 0.299 8.30
50 10 10 50 Bronze 0.295 8.17
70 211 20 68 Copper 0.322 8.91
90 32.2 30 86 Hard wood 0.029 0.80
98.4 37 37 98.4 Soft wood 0.018 0.48
212 100 100 212 Plastic 0.040 1.11
subtract 32 and multiply by 5/9 multiply by 9/5 and add 32 Glass 0.079-0.090 2.2-25
Titanium 0.163 4.51
. Mechanism Efficiencies Paper 0.025-0.043 0.7-12
Acme-screw with brass nut ~0.35-0.65 Polyvinyl chloride 0.047-0.050 1.3-14
Acme-screw with plastic nut ~0.50-0.85 Rubber 0.033-0.036 0.92-0.99
Ball-screw ~0.85-0.95 Silicone rubber, without filler 0.043 1.2
Chain and sprocket ~0.95-0.98 Cast iron, gray 0.274 76
Preloaded ball-screw ~0.75-0.85 Steel 0.280 775
Spur or bevel-gears ~0.90
Timing belts ~0.96-0.98 W wire Gauges "
Worm gears ~0.45-0.85 Crogs—section Standard Wire American Wire
Helical gear (1 reduction) ~0.92 mm Clzuee () Cizuee (ATE)
0.2 25 24
I Friction Coefficients 03 23 22
Materials i 0.5 21 20
Steel on steel (greased) ~0.15 0.75 20 19
Plastic on steel ~0.15-0.25 1.0 19 18
Copper on steel ~0.30 15 17 16
Brass on steel ~0.35 25 15 13
Aluminum on steel ~0.45 4 13 1
Steel on steel ~0.58 6 12 9
10 9 7
Mechanism i 16 7 6
Ball bushings <0.001 5 5 3
Linear bearings <0.001 35 3 >
Dove-tail slides ~0.2++ 50 0 1/0
Gibb ways ~0.5++ 70 000 2/0
95 00000 3/0
120 0000000 4/0
150 - 6/0
185 - 7/0

) The table shows approximate SWG/AWG sizes nearest to standard metric
sizes; the cross-sections do not match exactly.
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Conditions of sale and delivery

1. General Provisions

By using this catalog you can acquire hardware and software
products described therein from Siemens AG subject to the
following Terms and Conditions of Sale and Delivery (hereinafter
referred to as "T&C"). Please note that the scope, the quality and
the conditions for supplies and services, including software
products, by any Siemens entity having a registered office
outside Germany, shall be subject exclusively to the General
Terms and Conditions of the respective Siemens entity. The
following T&C apply exclusively for orders placed with Siemens
Aktiengesellschaft, Germany.

For customers with a seat or registered office in Germany, the
following applies subordinate to the T&C:

e the "General Terms of Payment"” and,

e for software products, the "General License Conditions for
Software Products for Automation and Drives for Customers
with a Seat or Registered Office in Germany"” and,

e for other supplies and services, the "General Conditions for
the Supply of Products and Services of the Electrical and Elec-
tronics Industry" ™).

For customers with a seat or registered office outside Germany,
the following applies subordinate to the T&C:

e the "General Terms of Payment"” and,

e for software products, the "General License Conditions for
Software Products for Automation and Drives for Customers
with a Seat or Registered Office outside of G.ermany"1> and

e for other supplies and/or services, the "General Conditions for
Supplies of Siemens Industry for Customers with a Seat or
Registered Office outside of Germany”).

2. Prices

The prices are in € (Euro) ex point of delivery, exclusive of
packaging.

The sales tax (value added tax) is not included in the prices. It
shall be charged separately at the respective rate according to
the applicable statutory legal regulations.

Prices are subject to change without prior notice. We will charge
the prices valid at the time of delivery.

To compensate for variations in the price of raw materials (e.g.
silver, copper, aluminum, lead, gold, dysprosium and neodym),
surcharges are calculated on a daily basis using the so-called
metal factor for products containing these raw materials. A
surcharge for the respective raw material is calculated as a
supplement to the price of a product if the basic official price of
the raw material in question is exceeded.

The metal factor of a product indicates the basic official price
(for those raw materials concerned) as of which the surcharges
on the price of the product are applied, and with what method of
calculation.

You will find a detailed explanation of the metal factor on the
page headed "Metal surcharges".

To calculate the surcharge (except in the cases of dysprosium
and neodym), the official price from the day prior to that on which
the order was received or the release order was effected is used.

To calculate the surcharge applicable to dysprosium and
neodym (‘rare earths"), the corresponding three-month basic
average price in the quarter prior to that in which the order was
received or the release order was effected is used with a one-
month buffer (details on the calculation can be found in the
explanation of the metal factor).
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3. Additional Terms and Conditions

The dimensions are in mm. In Germany, according to the
German law on units in measuring technology, data in inches
apply only to devices for export.

lllustrations are not binding.

Insofar as there are no remarks on the individual pages of this
catalog - especially with regard to data, dimensions and weights
given - these are subject to change without prior notice.

4. Export regulations

We shall not be obligated to fulfill any agreement if such
fulfillment is prevented by any impediments arising out of
national or international foreign trade or customs requirements
or any embargoes and/or other sanctions.

Export of goods listed in this catalog may be subject to licensing
requirements. We will indicate in the delivery details whether
licenses are required under German, European and US export
lists. Goods labeled with "AL" not equal to "N" are subject to
European or German export authorization when being exported
out of the EU. Goods labeled with "ECCN" not equal to "N" are
subject to US re-export authorization.

The export indications can be viewed in advance in the
description of the respective goods on the Industry Mall, our
online catalog system. Only the export labels "AL" and "ECCN"
indicated on order confirmations, delivery notes and invoices
are authoritative.

Even without a label, or with label "AL:N" or "ECCN:N", authori-
zation may be required i.a. due to the final disposition and
intended use of goods.

If you transfer goods (hardware and/or software and/or
technology as well as corresponding documentation, regardless
of the mode of provision) delivered by us or works and services
(including all kinds of technical support) performed by us to a
third party worldwide, you must comply with all applicable
national and international (re-)export control regulations.

If required for the purpose of conducting export control checks,
you (upon request by us) shall promptly provide us with all infor-
mation pertaining to the particular end customer, final dispo-
sition and intended use of goods delivered by us respectively
works and services provided by us, as well as to any export
control restrictions existing in this relation.

The products listed in this catalog may be subject to
European/German and/or US export regulations. Any export
requiring approval is therefore subject to authorization by the
relevant authorities.

Errors excepted and subject to change without prior notice.

") The text of the Terms and Conditions of Siemens AGcan be downloaded at
www.siemens.com/automation/salesmaterial-as/catalog/en/
terms_of_trade_en.pdf
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SINAMICS G150 Drive Converter Cabinet Units
SINAMICS GM150, SINAMICS SM150
Medium-Voltage Converters
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Medium-Voltage Air-Cooled Drives

Germany Edition
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