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Legal information

Warning notice system

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

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

/\DANGER

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

/A\WARNING

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

/\CAUTION

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

NOTICE

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

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

/\WARNING

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

Trademarks

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

Disclaimer of Liability

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

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

Siemens AG Document order number: 6SL3097-4AG00-0BP5

Division Digital Factory ® 10/2017 Subject to change
Postfach 48 48

90026 NURNBERG
GERMANY
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SINAMICS documentation
The SINAMICS documentation is organized in the following categories:
® General documentation/catalogs
® User documentation

o Manufacturer/service documentation

Additional information

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

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

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

Siemens MySupport/Documentation

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

Training
At the following address (http://www.siemens.com/sitrain), you can find information about
SITRAIN (Siemens training on products, systems and solutions for automation and drives).
FAQs
You can find Frequently Asked Questions in the Service&Support pages under Product
Support (https://support.industry.siemens.com/cs/de/en/ps/faq).
SINAMICS

You can find information about SINAMICS at the following address
(http://www.siemens.com/sinamics).

Getting Started with STARTER
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Usage phases and their documents/tools (as an example)

Table 1 Usage phases and the available documents/tools

Usage phase

Document/tool

Orientation

SINAMICS S Sales Documentation

Planning/configuration

SIZER Engineering Tool

Configuration Manuals, Motors

Deciding/ordering

SINAMICS S120 catalogs

SINAMICS $120 and SIMOTICS (Catalog D 21.4)

SINAMICS Converters for Single-Axis Drives and SIMOTICS Motors (Catalog D 31)
SINUMERIK 840 Equipment for Machine Tools (Catalog NC 62)

Installation/assembly

SINAMICS S120 Manual for Control Units and Additional System Components

SINAMICS S120 Manual for Booksize Power Units

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

SINAMICS S120 Manual for AC Drives

SINAMICS S120 Manual Combi

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

Commissioning

STARTER Commissioning Tool

Startdrive commissioning tool

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

SINAMICS HLA System Manual Hydraulic Drive

Usage/operation

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

SINAMICS HLA System Manual Hydraulic Drive

Maintenance/servicing

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

References

SINAMICS $120/S150 List Manual

Getting Started with STARTER
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Target group

Benefits

Standard scope

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

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

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

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

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

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

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

Technical Support

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

Relevant directives and standards

C€

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

Certificates for download

The certificates can be downloaded from the Internet:

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

EC Declaration of Conformity

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

Getting Started with STARTER
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e(UL)us

G“US

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

European Low Voltage Directive

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

European Machinery Directive

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

However, the use of the SINAMICS S devices in a typical machine application has been
fully assessed for compliance with the main regulations in this directive concerning health
and safety.

Directive 2011/65/EU

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

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

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

Eurasian conformity

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

North American market

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

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

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

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

Quality systems

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

Getting Started with STARTER
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Not relevant standards

China Compulsory Certification

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

EMC limit values in South Korea

o] M7= I5-EAad) AAHAAJN I ZA feja e AR o AE FosAY] vhekH,
7134919 Aol A ARahE g HH o g Fd,

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

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

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

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

The final statement regarding compliance with the standard is given by the respective label
attached to the individual unit.

Ensuring reliable operation

Spare parts

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

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

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

Product maintenance

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

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

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

Getting Started with STARTER
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Use of third-party products

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

You can use equivalent products from other manufacturers.

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

Ground symbols

Table 2 Symbols

Symbol Meaning

@ Connection for protective conductor

Ground (e.g. M 24 V)

Connection for function potential bonding

Getting Started with STARTER
10 Getting Started, 11/2017, 6SL3097-4AG00-0BP5
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Notation

The following notation and abbreviations are used in this documentation:

Notation for faults and alarms (examples):

o F12345 Fault 12345
o AB7890 Alarm 67890
e (23456 Safety message

Notation for parameters (examples):

e p0918 Adjustable parameter 918

e 11024 Display parameter 1024

e p1070[1] Adjustable parameter 1070, index 1

e p2098[1].3 Adjustable parameter 2098, index 1 bit 3

e p0099[0...3] Adjustable parameter 99, indices 0 to 3

o r0945[2](3) Display parameter 945, index 2 of drive object 3
e p0795.4 Adjustable parameter 795, bit 4

This documentation is aimed at beginners who want to find out more about the
SINAMICS S120 drive system. The document offers a brief guide to commissioning a
sample project with a simple SINAMICS S120 drive train (CU320-2 PN). By following the
instructions in this document, a beginner will need only a few minutes to engineer and
configure the sample project and start up the motor.

Getting Started with STARTER
Getting Started, 11/2017, 6SL3097-4AG00-0BP5
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Fundamental safety instructions 1

1.1 General safety instructions

AWARN ING

Electric shock and danger to life due to other energy sources

Touching live components can result in death or severe injury.
e Only work on electrical devices when you are qualified for this job.
e Always observe the country-specific safety rules.

Generally, the following six steps apply when establishing safety:
1. Prepare for disconnection. Notify all those who will be affected by the procedure.

2. Isolate the drive system from the power supply and take measures to prevent it being
switched back on again.

3. Wait until the discharge time specified on the warning labels has elapsed.

4. Check that there is no voltage between any of the power connections, and between any
of the power connections and the protective conductor connection.

5. Check whether the existing auxiliary supply circuits are de-energized.
6. Ensure that the motors cannot move.

7. ldentify all other dangerous energy sources, e.g. compressed air, hydraulic systems, or
water. Switch the energy sources to a safe state.

8. Check that the correct drive system is completely locked.

After you have completed the work, restore the operational readiness in the inverse
sequence.

/\WARNING

Electric shock due to connection to an unsuitable power supply

When equipment is connected to an unsuitable power supply, exposed components may
carry a hazardous voltage that might result in serious injury or death.

e Only use power supplies that provide SELV (Safety Extra Low Voltage) or PELV-
(Protective Extra Low Voltage) output voltages for all connections and terminals of the
electronics modules.

Getting Started with STARTER
Getting Started, 11/2017, 6SL3097-4AG00-0BP5 15



Fundamental safety instructions

1.1 General safety instructions

/N\WARNING

Electric shock due to equipment damage

Improper handling may cause damage to equipment. For damaged devices, hazardous
voltages can be present at the enclosure or at exposed components; if touched, this can
result in death or severe injury.

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

e Do not use any damaged devices.

AWARN ING

Electric shock due to unconnected cable shield

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

e As a minimum, connect cable shields and the conductors of power cables that are not
used (e.g. brake cores) at one end at the grounded housing potential.

/N\WARNING

Electric shock if there is no ground connection

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

e Ground the device in compliance with the applicable regulations.

/N\WARNING

Arcing when a plug connection is opened during operation

Opening a plug connection when a system is operation can result in arcing that may cause
serious injury or death.

e Only open plug connections when the equipment is in a voltage-free state, unless it has
been explicitly stated that they can be opened in operation.

/N\WARNING

Electric shock due to residual charges in power components

> b b b

Because of the capacitors, a hazardous voltage is present for up to 5 minutes after the

power supply has been switched off. Contact with live parts can result in death or serious

injury.

e Wait for 5 minutes before you check that the unit really is in a no-voltage condition and
start work.

Getting Started with STARTER
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Fundamental safety instructions
1.1 General safety instructions

NOTICE

Property damage due to loose power connections

Insufficient tightening torques or vibration can result in loose power connections. This can
result in damage due to fire, device defects or malfunctions.

e Tighten all power connections to the prescribed torque.

e Check all power connections at regular intervals, particularly after equipment has been
transported.

AWARN ING

Spread of fire from built-in devices

In the event of fire outbreak, the enclosures of built-in devices cannot prevent the escape of

fire and smoke. This can result in serious personal injury or property damage.

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

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

/\WARNING

Failure of pacemakers or implant malfunctions due to electromagnetic fields

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

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

/\WARNING

Unexpected movement of machines caused by radio devices or mobile phones

When radio devices or mobile phones with a transmission power > 1 W are used in the
immediate vicinity of components, they may cause the equipment to malfunction.
Malfunctions may impair the functional safety of machines and can therefore put people in
danger or lead to property damage.

e If you come closer than around 2 m to such components, switch off any radios or mobile
phones.

e Use the "SIEMENS Industry Online Support App" only on equipment that has already
been switched off.

Getting Started with STARTER
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Fundamental safety instructions

1.1 General safety instructions

AWARN ING

Motor fire in the event of insulation overload

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

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

AWARN ING

Fire due to inadequate ventilation clearances

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

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

AWARN ING

Unrecognized dangers due to missing or illegible warning labels

Dangers might not be recognized if warning labels are missing or illegible. Unrecognized
dangers may cause accidents resulting in serious injury or death.

e Check that the warning labels are complete based on the documentation.

e Attach any missing warning labels to the components, where necessary in the national
language.

¢ Replace illegible warning labels.

NOTICE

Device damage caused by incorrect voltage/insulation tests

Incorrect voltage/insulation tests can damage the device.

o Before carrying out a voltage/insulation check of the system/machine, disconnect the
devices as all converters and motors have been subject to a high voltage test by the
manufacturer, and therefore it is not necessary to perform an additional test within the
system/machine.

Getting Started with STARTER
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Fundamental safety instructions
1.1 General safety instructions

/\WARNING

Unexpected movement of machines caused by inactive safety functions

Inactive or non-adapted safety functions can trigger unexpected machine movements that
may result in serious injury or death.

e Observe the information in the appropriate product documentation before
commissioning.

o Carry out a safety inspection for functions relevant to safety on the entire system,
including all safety-related components.

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

e Perform a function test.

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

Note
Important safety notices for Safety Integrated functions

If you want to use Safety Integrated functions, you must observe the safety notices in the
Safety Integrated manuals.

AWARN ING

Malfunctions of the machine as a result of incorrect or changed parameter settings

As a result of incorrect or changed parameterization, machines can malfunction, which in
turn can lead to injuries or death.

e Protect the parameterization (parameter assignments) against unauthorized access.

e Handle possible malfunctions by taking suitable measures, e.g. emergency stop or
emergency off.

Getting Started with STARTER
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Fundamental safety instructions
1.2 Equipment damage due to electric fields or electrostatic discharge

1.2 Equipment damage due to electric fields or electrostatic discharge

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

NOTICE
A Equipment damage due to electric fields or electrostatic discharge

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

e Only pack, store, transport and send electronic components, modules or devices in their
original packaging or in other suitable materials, e.g conductive foam rubber of
aluminum foil.

e Only touch components, modules and devices when you are grounded by one of the
following methods:

— Wearing an ESD wrist strap
— Wearing ESD shoes or ESD grounding straps in ESD areas with conductive flooring

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

Getting Started with STARTER
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Fundamental safety instructions
1.3 Warranty and liability for application examples

1.3 Warranty and liability for application examples

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

Getting Started with STARTER
Getting Started, 11/2017, 6SL3097-4AG00-0BP5 21



Fundamental safety instructions

1.4 Industrial security

1.4

22

Industrial security

Note
Industrial security

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is
necessary to implement — and continuously maintain — a holistic, state-of-the-art industrial
security concept. Siemens products and solutions only represent one component of such a
concept.

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

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

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

Siemens’ products and solutions undergo continuous development to make them more
secure. Siemens strongly recommends to apply product updates as soon as available and to
always use the latest product versions. Use of product versions that are no longer supported,
and failure to apply latest updates may increase customer’s exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS
Feed at:

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

/N\WARNING

Unsafe operating states resulting from software manipulation

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

e Keep the software up to date.

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

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

e Protect files stored on exchangeable storage media from malicious software by with
suitable protection measures, e.g. virus scanners.

Getting Started with STARTER
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Fundamental safety instructions

1.5 Residual risks of power drive systems

1.5 Residual risks of power drive systems

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

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

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

Response times of the control system and of the drive

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

Parameterization, programming, cabling, and installation errors

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

External influences/damage

X-ray, ionizing radiation and cosmic radiation

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

Component failure
Software errors
Operation and/or environmental conditions outside the specification

External influences/damage

3. Hazardous shock voltages caused by, for example:

Component failure

Influence during electrostatic charging

Induction of voltages in moving motors

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

External influences/damage

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

Getting Started with STARTER
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Fundamental safety instructions
1.5 Residual risks of power drive systems

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

6. Influence of network-connected communication systems, e.g. ripple-control transmitters
or data communication via the network

For more information about the residual risks of the drive system components, see the
relevant sections in the technical user documentation.
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SINAMICS S120 drive system 2

Modular system for sophisticated drive tasks

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

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

System architecture with a central Control Unit

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

Getting Started with STARTER
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SINAMICS S120 drive system

System overview

The SINAMICS S120 drive system consists of a variety of different modules. It is constructed
of infeeds, filters, motor power units, modules for additional functions, Control Units plus
standard and special versions of rotating and linear motors.

Control Units and supplementary system components Line-side components

Control Units Control Unit Basic Operator
CU310-2
CU320-2

Line Modules

Basic Line Booksize Chassis
Booksize Compact

Modules

Smart Line
Modules

Active Line
Modules

adapters Panel BOP
CUA31/CUA32

Option Terminal Hub Modules Sensor Line reactors
Boards  Modules DMC20/DME20 Modules Line filters
By Active
Interface
Modules
Motor Modules
Single Motor Chassis s A' Double Motor
Modules Modules
Booksize :

Booksize Compact

Power Modules DC link components Distributed components

Blocksize

Chassis Braking Modules Braking Capacitor Control Supply Adapter S120M DRIVE-CLiQ
Booksize resistors Module Module Module Extension
Chassis - o y

: . o . ws “a L)
Motor-side components Three-phase motors

Voltage Sine-wave dv/dt filters Induction Synchronous

Motor reactors

Protection
Module

filters

motors motors
"“ '&‘B
4 e
'& — _:;:&""';}ms
g

AN

Accessories
Power Signal Hybrid Hybrid Cabinet DRIVE-CLiQ Measuring syst DC link adapters DC link rectifier
cables cables Cable Bushing Cabinet bushings/ adapters
couplings
9 — >
Lo »
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Overview

This manual provides instructions on how to commission a simple SINAMICS S120 drive
based on a sample project.

To create a sample project the following points are explained:
1. Which hardware components do you need for the sample project?

2. How do you create a simple project in the STARTER?
3. How do you configure a drive?
4

. How do you put the drive into operation?
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Hardware components

4.1 Components of the example configuration

The following components are contained within the example configuration:

CU320-2 DP from firmware version 4.5 with integrated Ethernet interface
Smart Line Module (supply module)

Line filter

Double Motor Module

Line reactor (for ALM and SLM)

Synchronous servo motor with absolute encoder and DRIVE-CLIQ interface

Standard PC with Windows operating system as a programming device (PG/PC), with
pre-installed STARTER commissioning tool from version 4.3.

The following procedure uses the Windows 7 operating system. Operation can differ
slightly for other operating systems (e.g. Windows XP).

Installed motor, power, and control cables
DRIVE-CLIiQ cables
Ethernet interface in the PG/PC

Ethernet connection between the PG/PC and the Control Unit

Getting Started with STARTER
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Hardware components

4.2 System data of the SINAMICS S120 training case

4.2 System data of the SINAMICS S120 training case

The example configuration is performed on a SINAMICS S120 training case.

Figure 4-1 Training case
The following technical data applies to the training case used:

Structure

Drive system comprising:

e (CU320-2 Control Unit with TB30 Terminal Board

e Smart Line Module 5 kW, Double Motor Module 3 A

® One 1FK7022-5AK71-1AG3 synchronous servo motor with incremental encoder sin/cos 1
Vpp via SMC 20

® One 1FK7022-5AK71-1LG3 synchronous servo motor with absolute encoder 2048 and
DRIVE-CLIQ interface.

e Reference discs for position monitoring

Getting Started with STARTER
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Hardware components
4.2 System data of the SINAMICS S120 training case

The training case is supplied ready-to-use with a demo project on the memory card and
documentation.

Technical data

Degree of protection in accordance with IP20

DIN VDE 0470

Part 1/ EN 60529/IEC 529

Supply voltage™ e 1AC 230 V/50 Hz

e Via power supply adapter 1 AC 115V
(USA) (not supplied in the package)

Dimensions (W x H x D) in mm 320 x 650 x 330
Weight Approx. 30 kg

" The connection conditions of the respective network operator are to be observed.

Selection and ordering data Article No.
Training case

SINAMICS S120 TK-SIN-CU320-2
2-axis design with1FK7 motors

e With CU320-2 DP and demo project 62B2480-0CM00

e With CU320-2 PN and demo project 62B2480-0CN0O
Power supply adapter

1AC 115V /1AC 230V 6AG1 064-1AA02-0AA0
Operator box SINAMICS 6AG1 064-1AA01-0AA0

(if ordered separately)
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Hardware components
4.3 Wiring the components

4.3 Wiring the components
The components of this example are assembled and wired into the SINAMICS training case.

No changes to this wiring are permitted. For the purpose of commissioning this project
example, it is not permissible to connect other components or drive loads to the motor.

L1

L2
L3
NN Y PG/PC
IR —
.
—
Ethernet
DRIVE-CLiQ
X100 X200 X200
Control Smart Double
Unit Line Motor
Cxi27 Module Module
H Do
L
Line contactor
Line filter @ @
I >
Line reactor Motor
(for ALM and SLM) cables
Motor with
encoder

Figure 4-2  Wiring principle

Note
The following description only refers to one of the two motors
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Creating a drive object 5

5.1 Overview

This example shows how you can generate a new drive project using the STARTER
commissioning tool. You then transfer the drive project via a communication interface to the
Control Unit of the drive.

For data exchange between the programming device (PG/PC) and the Control Unit (CU), an
Ethernet interface is used in the example, which is integrated into each SINAMICS S120
device. With PROFIBUS or PROFINET interfaces, commissioning happens in a similar way.

The programming device and the drive (in the training case example) are switched on and
connected to each other via a data line.

Getting Started with STARTER
Getting Started, 11/2017, 6SL3097-4AG00-0BP5 33



Creating a drive object
5.2 Setting the communication inferfaces

5.2 Setting the communication interfaces

5.2.1 Setting up the Ethernet interface

For the commissioning, the programming device (PG/PC) can be connected to the Control
Unit via an Ethernet interface. However, the communications interface of the programming
device must first be set up.

Note

The following procedure refers to the Windows 7 operating system. Operation can differ
slightly for other operating systems (e.g. Windows XP).

Communication interface of the programming device

1. In the programming device (PG/PC) call up the control panel via the menu items "Start >
Control Panel".

2. In the control panel of your programming device, under "Network and Internet", select the
"Network and Sharing Center" function.

3. For your network card that is displayed, click on the connection link.

4. Click in the status dialog of the connection on "Properties" and acknowledge the
subsequent confirmation prompt with "Yes".

5. In the properties dialog of the connection, select the element "Internet protocol 4
(TCP/IPv4)" and then click on "Properties".

6. In the properties dialog, activate the "Use the following IP address" option.

Getting Started with STARTER
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Creating a drive object

5.2 Setting the communication inferfaces

7. Set the IP address of the access interface of the PG/PC to the Control Unit to
169.254.11.1 and the subnet mask to 255.255.0.0.

Internet Protocol (TCP/IP) Properties

General |

ou can get [P settings azzigned automatically if vour netwark, supports
thiz capability. Othemsizse, you need ta ask your nebwark. administrator for
the appropriate |P gettings.

" Obtain an |P addiess automatically

—{* Uze the following IP address:
1P addrezs: I 169 . 284 0 11 . 1

Subnet mask: | 255.285. 0 . O

Diefault gateway: I

| Obtain DMS server address automatically

—{* Usze the following DNS server addresses:

Prefered DNS zerver I

Alternate DHS zerver: I

Adwanced... |
QK. I Cancel |

Figure 5-1 Example: IPv4 address of the PG/PC

8. Click "OK" and close the Windows-specific window of the network connections.

5.2.2 Calling STARTER

Note

The following procedure refers to the Windows 7 operating system. Operation can differ
slightly for other operating systems (e.g. Windows XP).

1. Click on the STARTER symbol ﬁ of your user interface.
Or
2. In the Windows starting menu, call the menu command "Start > STARTER > STARTER".
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Creating a drive object

5.2 Setting the communication inferfaces

5.2.3 Assigning the Ethernet interface in STARTER

Assigning the communication interface
1. In STARTER, go through the menu items "Tools > Set PG/PC interface...".
The "Set PG/PC interface" window opens:

Set PG/PC Interface

Aecess Path | LLDF / DCF |

Accesz Point of the Application:
IDEVII:E [STARTER. 5COUT]  -» TCRAP - Belkin FED5055 ;I

[Blkermative access )

Interface Parameter Agzzignment U zed:

|TCPAP > Belkin FED5055 Gigabit... <Act Propettiss .|
B2 150 Ind. Ethemet -> Intel[R) 8257¢ 4 | Disgrosties.. |
S7USE =
TCPAP -» Belkin FED5055 Gigatit Copy.. |
TCRAP -» Irtel[R] 825780M Gigat Dejete |
4| | 3

[Bzzigning Parameters to v'our MOIS CPs

with TCP/IP Protocol [RFC-1008))
Interfaces

’7 Add/Remove: Select. . |

Cancel | Help |

Figure 5-2  Creating an access point

2. Check the access point of the application. Here, the access point "DEVICE (STARTER,
SCOUT) ..." must be set.
If necessary, correct the access point using the "Access Point of the Application" drop-
down list.

Note

The interface in our example has the designation TCP/IP -> Belkin F5D 5055 Gigabit
USB 2.0 Network Adapter.
However, any Ethernet interface of the PG/PC can essentially be used.
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Creating a drive object

3.

5.2 Setting the communication inferfaces

If the desired adapter is in the list, continue as described in point 6.

If the required adapter is not included in the list, you must add the appropriate entry. To

do so, click on the "Selection..." button.

The already installed interfaces are located in the window "Install/uninstall interfaces". If

the required interface is not present, you must install it yourself.

Install/Remove Interfaces

Selection:

Module -

CP5511 [PlughPlay)

CP5512 [PlugiPlay) [rstalll-= |
F5E11 [PlugtPlay

CPs7 11

B 150 Ind. Ethemet o W] |
PC Adapter bl
L] | | 4

Inztalled:

td odule: -
|50 Ind. Ethemet -» Belkin FED5055 Gigabit,
B 150 Ind. Ethernet -> Intel[R] 825780 M Gigab
SYUSE

TCRAIP - Belkin FSD5055 Gigabit...

TCRAP -» Intel[R) 82578DM Gigab...

TCRAP -x Ndigwanlp 7
4| | »

[ Display modules ready for operation anly

IMicmsnft TCRAP Protocol for vowr NDIS Networkboard [CP)

LClose

Help |

Figure 5-3  Selecting the interface

. Select the desired interface on the left-hand side, and then click on "Install-- > ".

The interface then changes to the right-hand side.

5. Select the required interface and close the window.

6. Click in the list box "Interface parameter assignment used:" on the interface parameter

assignment "TCP/IP -> Belkin F5D 5055 Gigabit USB 2.0 Network Adapter."
Close the "Set PG/PC interface" window by clicking "OK."
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Creating a drive object
5.3 Creating a drive project

5.3 Creating a drive project

In STARTER, the project wizard will guide you through all the steps necessary to create and
set up a new drive project.

Procedure
1. In STARTER, click on the menu items "Project > New with Wizard."

The start window of the project wizard is opened.

STARTER - Project Wizard

1. 2. 3 4.
Introduction Create FG/PC - Set Inzert drive Summary
new project interface units

Arrange drive units
offline...

Find drive units
online...

Open existing
project [offling)...

v Display Wwizard during start

Cancel |

Figure 5-4  Find drive units online

2. Click on the "Find drive units online..." button.
In step 1, the project wizard opens the "Create new project” window.

3. Enter a name for your project, e.g. "Sample Project", in the input field.

STARTER - Project Wizard

1. i & 4.
Introduction Create FG/PC - Set Inzert drive Summary
new project interface units
Pleaze enter the project data:
Froject name: IF'ru:uiec:t exampld
I
Author; I l,@
Storage loc.: ID:\F'rogram FileshSiemanzhs J

Cormment: :I

=
< Back | Mext » | Cancel |

Figure 5-5  Creating a new project
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Creating a drive object

4. Click on "Continue >".

5.3 Creating a drive project

In step 2, the project wizard opens the "Set PG/PC interface" window.

STARTER - Project Wizard | x|
1. 2. 3 4,
Intraduction Create FPG/PC - Set Inzert drive Summnary
e project interface unitz

Access point;

Set interface;

Specify the onling connection to the diive unit;

DEWICE

Access point . |
TCRAP -» Belkin FE0'5055 Gigabit... PGAPC .. |

Mate: Pleaze zelect DEVICE as the access point and zet S7USE as the
interface for the G120 with a Cl2ws-21

< Back

Cancel |

Figure 5-6

Setting the PG/PC Interface

5. In this window, you can check the settings of the communication interface made in the
previous chapter, i.e. you do not have to change anything in this window. Click on

"Continue >".
The project wizard searches for drive units in step 3. The drive units found are displayed
in "Preview".
STARTER - Project Wizard | x|
1. 2. 3 4,
Intraduction Create FPG/PC - Set Inzert drive Summnary
e project interface unitz
— Freview
% Refresh
wigw
< Back | Mewt » | Cancel |

Figure 5-7

Getting Started with STARTER

Insert drive units
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Creating a drive object

5.3 Creating a drive project
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6. Click on "Continue >".

The project wizard continues to step 4 to display a summary of your project settings.

STARTER - Project Wizard | x|

E

1. 2. b
Introduction Create FGAPC - Set Inzert drive
e project interface

units

4,
Summnary

The following zettings have been zelected:

- Project name: Project example

Storage location: D:4Program FileshSiemenshStep T fprc
- Interface: TCPAP -» Belkin FE0A055 Gigabit...

- Driver units:

5120 CU320_2 DP [S120 CU320-2 DF , Addr: 163.25

=]

Figure 5-8 = Summary

. Click on button "Complete".

The project wizard closes the window.

In the project navigator, the found drive unit "S120_CU320_2_DP" is then displayed under

the sample project.

E--% Project example

-] MONITOR

o) Tnsert single drive unit
-l 5120 Clzz0_2 DP
-] SINAMICS LIBRARIES

Figure 5-9  Drive object created
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Configuring the drive object

6.1 Configuring the drive unit

In the example configuration, the "S120_CU320_2_DP" drive unit is configured for operation
in the online mode. Through automatic configuration, the drive is initially switched to the
"Factory settings" state and then provided with a standard configuration.

Procedure

1. Go to the menu items "Project > Connect to selected target devices" to switch to online
mode.

When connecting with a target device for the first time, the target device selection is
opened. The "DEVICE" option is activated as the access point.

Target Device Selection

Devices that go anling with "Connect to zelected target devices'™

Target device EACCBSS aint
5120_CU320_2_DP CISTOMLINE (& DEVICE

b

<

Select all | Deselect all All STOMLIME Al Device

Estatlizh state |

— Devices not supported by STARTER:

0k I Cancel Help |

Figure 6-1 Target device selection
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6.1 Configuring the drive unit

42

2. Activate the desired target device and click on "OK."

The target device selection is closed and online mode is active.

Note
Online/offline comparison

If you create additional projects in the same way in quick succession, the "Online/offline
comparison" dialog appears after closing the target device selection. This dialog indicates
that the data saved in your drive object (of the training case) does not correspond with
the data of the new project. The reason for this is generally because you have configured
settings in the expert list in the last project that are still saved in the target device (the
training case), but which are missing in the newly created project in STARTER (see
Chapter Special issues with the SINAMICS S120 training case (Page 46) and Chapter
Commissioning a drive (Page 49)).

However, as the online and offline configuration has to be identical, the data records have
to be aligned.

1. To do this, click on the "Load to PG ==>" button and confirm the subsequent "Load to
PG" prompt with "OK."

The "Online/offline comparison" dialog is emptied.
2. If no more differences remain, click on "Close."

In general, the settings required for the training case are then already available in the
expert list (see Chapter “Special issues with the SINAMICS S120 training case
(Page 46)” and Chapter “Commissioning a drive (Page 49)").

. In the project navigator, click on the "+" symbol before the entry "S120_CU320_2_DP".

The list of objects for this drive opens and looks like this:

EI--% Project example
- Insert single drive unit

=<4, BEEEE
----- ® | Automatic Cnnfiguratt%'u
----- S Owerview

H- 3 Communication
- » Topology

]-ﬁJ Control_Unit

]_| Input/oukput components
f-_ ] Encoder
f-_] Drives

£
£
£
- Infeeds
£
£
£
£

7-_] Documentation

Figure 6-2  Launch automatic configuration
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Configuring the drive object

6.1 Configuring the drive unit

4. Double-click on option "Automatic configuration" in the project navigator.

The following window opens:

Automatic Configuration

& Configure drive unit automatically

The DRIVE-CLIQ topology iz determined and the electronic type plates are
read out. The data iz then loaded ta the PG and replaces the
configuration in the project,

Status of the drive unit: First commissioning
Running operation; Whaiting for START
Configure | |I:ancel|

Figure 6-3  Automatic configuration is prepared

5. Start the automatic configuration of the drive unit by clicking on the "Configure" button.

The programming device (PG/PC) searches the DRIVE-CLIiQ bus for connected objects.

In the sample project, the PG/PC finds two drives.
6. Select the entry "Servo" from the list "Default setting for all components”.

The drive in the project example is therefore used as servo control.

Automatic Commissioning

During the automatic commiszioning, components have been found that cannaot be
clearly azgigned to a drive object tupe,
Flzaze zelect the drive object type that is to be created for the compohents.

Default zetting for all components: I - I

Component Drive Object Type Identification
Dirive 1 Servo j Idertification via LED
Dirive 2 Servo j Idertification via LED

Create | Help |

Figure 6-4  Automatic configuration drive selection
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Configuring the drive object

6.1 Configuring the drive unit

7. Click on button "Create".

The automatic configuration process commences. When the process has been
completed, a window with the message "Automatic configuration is complete" opens.

Automatic Configuration

3 j Automatic configuration completed
Ml() g P

Please remember alzo to complete the configuration of the motorz on the following dives
ar the infeed:

SERVO_02

To do thiz, go offline and run through the relesant wizard, [ there iz an infeed, configure
further properties [e.g. line filter).

Do you veant to go OFFLIME [only with thiz drive unit]?

RN Stay ONLINE N

Figure 6-5  Automatic configuration, stay online

Note

The above message appears because two drives are integrated in the training case. For
our example configuration, however, we only put one drive into operation.

8. Click on the button "Stay ONLINE."
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Configuring the drive object

6.2 Configuring the Motor Module

6.2 Configuring the Motor Module

The Control Unit has detected the connected Motor Module and the SMI motor during the
automatic configuration process. The device data have been transferred to the Control Unit.
The Control Unit has automatically entered the correct device data into the parameters
required to operate the components.

The sample project is now ready to commission.
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Configuring the drive object

6.3 Special issues with the SINAMICS S120 training case

6.3 Special issues with the SINAMICS S120 training case

If you use the SINAMICS S120 training case (which is customary with SITRAIN), as in the
example case, pay attention to the following special issues:

Motor used in the example configuration

In this example, we only put the motor with the DRIVE-CLIQ interface into operation. The
second motor (with incremental encoder) is ignored.

Define infeed operating message

Note

The settings explained below refer exclusively to the example case. If you have already
taken data from an earlier project, only checking the parameter settings described below will
suffice. In this regard, see also the note "Online/offline comparison" in Chapter “Configuring
the drive unit (Page 41)”.

So that you can commission the drive, you will need to define the signal source for the
"Operating message of the infeed". In this example, we permanently set this signal to "1."

1. In the project navigator, click on the "+" symbol before the entry "S120_CU320_2_DP".
2. In the project navigator, click on the "+" symbol before drive "SERVO_02."

3. Double-click on the entry "Expert list."

4. Scroll to the right through the expert list to parameter p0864.

TR = 5 7
=B Project example | [ Erter search ox T R IR B TR == =cimal TR R
-® Insert single drive unit i |
E-eiefll S120_CU320_2_DP
..... ® ) Automatic Configuration Param... |Data Parameter text Online value SERVO_02 |Unit
..... S Overview S A xl|a =] an x| 2 e
-3 Communication 324 |pdas Motor changeover contactor control delay time o ms
H- ¥ Topalogy 325 |pB40[0] C Bl ON S OFF (OFF1) 0
] ..ig. Contral_Unit 326 |pE44[0] C Bl Mo coast-doven f coast-down (OFF2) signal source 1 1
-] Infeeds 327 |pa4s[0] C Bl Mo coast-down f coast-down (OFF2) signal source 2 1
- Input/output components 326 |pada[0] C Bl Mo Guick Stop [ Guick Stop (OFF3) signal source 1 i
[ Encoder 329 |pE4g[0] C  |BI: Mo Quick Stop § Guick Stop (OFF3) signal source 2 f
=] Drives 330 |paS52[0] C Bl Enable operationfinhibit operation 1
= &l SERNMO_0Z 331 |paS4[] C Bl Contral by PLC/no cortrol by PLC 1
._I Insert DCC chart 332 |pass[i] C Bl Unconditionally release holding brake 0
> Configuration 333 |pasa[o] C  |Bl: Speed contraller enable 1
> Expert fist 334 |pasy Povver unit monitoring time G000.0 ms
.ﬁ. Ditive r&igator 335 |pa5a[n] C Bl Unconditionally close holding brake SERNMO N2 - r871913
% Contral logic 336 |paeD Bil: Line cont. fobk sig SERWO_02: r863 1
@ Open-loopfclosed-loop contr 337 |pa6t Line contactor monitoring time 100 ms
- % Functions 336 |po62 Povweer unit ON delay o ms
- % Messages and maonitoring 339 |@rE63 COBO: Drive coupling status wordicontrol word 0OH
- % Commissioning 340 |paed Bl: Infeed operation 0 fo
% Cormurication 341 |pdas Poweer unit DC switch debounce time G000 L\? ms
- ¥ Diagnostics 542 |pagafi] P |Bl Activatelde-activate power unit components 1
il 1 SERVO O 343 | (7| rB96 BC: Parking axis, status word OH

Figure 6-6  Expert list
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Configuring the drive object

6.3 Special issues with the SINAMICS S120 training case

5. There, click on the "0" button in the expert list.

The following configuration dialog is opened:

SERYD_02, p864 BI: Infeed operation

Fleaze select the signal sourcel Find parameter:

SERVO_02 =1 =

P no. Parameter text

0

rd6: Bit + | COBO: Mizsing enable sig: : OFF1 enable mizsing (1="'es f O=Ma)

ra0: Bit0 + | COBC: Command Data Set COS effective: @ COS eff., bit 0 (1=0N 7 0=0FF)

ra1: Bitd + | COBC: Drive Data Set DOS effective: | DDS eff., bit 0 (1=0M f 0=0FF)

ra6: Bit1 + | COMBO: Status word, closed-loop control: : De-magnetizing completed (1="Yez / 0=No)

rady7: Bitd B Master control active: : Master contral active (1=Yes f 0=ka)

r&30: Bitd + | COMBO: Motor changeover, status ward: © Motor zelection, bit 0 (1=High ! O=Low)

ra3z2; Bitd + | COMBO: Mat, changeover, contactor feedback sig. status word: ; Feedback signal contactor 0 (1=Closed ¢ 0=0
r&3s: Bitd + | COMBO: Data set changeover status word: @ Mator changeover active (1=""es ! O=No)

rE3E; Bitd + | COBC: Command Data Set CDS zelected: | COS select. bit O (1=0R f 0=0FF)

ra37: Bitd + | COMBO: Drive Data Set DDS selected: : DDS select. bit 0 (1=0M ! 0=C0FF)

rBE3: Bitd + | COBC: Drive coupling status wordicontrol weord: © Clozed-loop control operation (1=%es / O=Ro)
rE96; Bitd B Parking axis, status word: | Parking axis active (1="Yes f 0=ha)

rE9a:; Bitd + | COBC: Control word s=equence contral: @ CRAOFFT (1=Yes { O=Rla)

rg99; Bitd + | COMBO: Status word sequence contral: ; Rdy far svvitch on (1=Yes [ 0=No)

r1214: Bit0 + | COBC: Automatic restart, status: | Inttialization (1=""es § 0=MNa])

r1239: BitO + | COBO: Armature shart-circuit £ DC braking status ward: | External armature short-circuit (1=~Active § D=Inactive
r1406: BitS + | COBO: Contral word speed cortroller: © Travel to fixed stop active (1=Yes f 0=Ro)

r1407: BitO + | COBO; Status word speed controller: | U contral active (1=Yes [ 0=Na)

r1408: Bit0 + | COMBO: Status word current corntroller: @ Cl-loop curr ctel (1=Active § D=kt active)

r2090: Bitd + | B0 IF1 PROFIBUS PZDT receive bit-zerial: @ Bit 0 (1=0M f 0=0FF)

PG - FRN 2+ L Bt IF1 PROFIArive PTI rarsive kitosarial - Bt 0 =0bl N=0FE

o]

Canhicel

Figure

6-7

Infeed operation

6. Click on row "1" and then click on "OK".

7. Go to the menu items "Project > Save" to save the example project.

Getting Started with STARTER
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Configuring the drive object

6.3 Special issues with the SINAMICS S120 training case

Device supply voltage

48

You must reduce the device supply voltage so that you can commission the drive.

1. Scroll through the expert list of the drive to parameter p0210 (device supply voltage)

2.

Expert list |

Param... |Data Parameter text Online value SERVO_02 |Unit Mo
5% | &l el an =]|an i [
104 | @ r206[0] Rated power unit povver, Rated value 4.30 K
105 | @ r207[0] Rated power unit current, Rated value 9.00 Arms
106 |r208 Rated power unit line supply valtage 400 Yrms
107 | @ r209[0] Povver unit, maximum current, Catalag 15.00 Arms
108 |p210 Crive unit line supply vaoltage 600 i Rea|
108 |@mp212 Povver unit configuration 0H g Coir
110 |r238 Irternal poveer unit resistance 0.04200 ohim
111 |p251[0] P Operating hours counter power unit fan B h Reasl
112 | @ p2as[0] Poveer unit contactor monitoring time, Pre-charge cortactor o ms  |Res
113 |p278 D link woltage undervoltage threshald reduction o W Reasl
114 | @ p267[0] Ground fault montoring thresholds, Threshold st which pre-c. |60 % Reasl
115 |r289 CO: Maximum povwver unit output current 1080 Arms
116 |p280 Povver unit overload response [0] Reduce output curren. .. Reasl
117 |r293 CO: Powwer unit alarm threshold model tempersture 1] HE
118 |p294 Povver unit alarm with 12t overload 950 a Ope

Figure 6-8  Device supply voltage

In the "Online value SERVO_02", overwrite the value "600" with "300"

3. Go to the menu items "Project > Save" to save the example project.

Getting Started with STARTER
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Commissioning a drive

ON/OFF enable

The control panel allows you to perform basic tasks for operating, monitoring, and testing the
drive. For operation, the symbols [[il] (START), [Jll] (STOP), and a#| (TIP), and various
diagnostic functions are available.

You can find more information about these functions in the SINAMICS S120 Drive Functions
Function Manual.

1. In the project navigator, click on the "+" symbol before the entry "S120_CU320_2_DP".
2. In the project navigator, click on the "+" symbol before drive "SERVO_02."

3. Double-click on the entry "Expert list."

4. Scroll to the right through the expert list to parameter p0840 for the ON/OFF signal.

E--& Project example 51|l JEE 1 |J JETIET SESrh ] [l W TEE] [l S nexadecimal ¥ 23] |
%) Insert single drive unit I Expert list |
B 4l 5120 cuzzo_2 DR
® Automatic Configuration Param... |DataParameter text Online value SERVO_02 (Unit (Mol
% Overview S | a2 i ] Jd | P
-3 Communication 319 | @ p833 Data set changeover configuration 0H Co
- Topalogy 320|@ra3s CO/BO0; Data Set changeover status word oH
-l Control_Unit 321 |@mra36 COMB0: Command Data Set COS selected oH
-0 Infeeds 322|@ra3r COMBC: Drive Data Set DOS selected oH
-] Inputfoutput components 323 | [ r83a[0] Motor/Encoder Deta Set zelected, Motor Data Set MDS selected|0
-1 Encoder 324 |p53g Motor changeover contactor control delay time o ms  |Co
-2 Drives 325 | pa4nqn) C  |Bl ON/OFF (OFF1) (% Req
= .HJ@ SERVO_0Z 326 |pB44[0] C  |Bl No cosst-down f coast-down (OFF2) signal source 1 1k Reg
% Insert DCC chart 327 |ps4s[0] C  |Bl Mo cogst-dowen f coast-dovn (OFF2) signal source 2 1 Red
- Configuration 328 |ps48[0] G |Bl Mo Guick Stop f Guick Stop (OFF3) signal source 1 1 Red
> Expert i 3208 |pE49[0] i Bl Mo Guick Stop £ Quick Stop (OFF3) signal source 2 1 Red
.ﬁ Drive na&atur 330 |pE52[0] C  |Bl Enable operstion/inkikit operation 1 Regd
% Contral logic 331 |pE54[0] C  |Bl Control by PLC/no control by PLC 1 Regd
-3 Open-loop/closed-loop ¢ 332 |pe5s[0] C  |Bl: Unconditionally release holding brake o Regd
¥ Functions [ 333 |pE56[0] G |Bl Speed controllzr enable 1 Reg
[ Messages and moniarin 334 |p857 Povwver unit monitoring time 60000 mz  |Red
B3> Commissioning 335 |p8sa[0] C Bl Unconcitionally close holding brake SERVO_02  ra719.13 Res
> Communication 336 |pes0 Bl Line: cont. fobk sig SERVO_02 : r863.1 Res
3 = T 3 =

Figure 7-1 On/off signal
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Commissioning a drive

5. There, click on the "0" button.
The configuration dialog for the ON/OFF signal is opened:

SERYD_02, p840[0] BI: ON / OFF (DFF1)

Fleaze zelect the signal sourcel Find parameter:

SERVO_02 =1 =

P no. Parameter text -
]

r46: Bit0

+ | COMBO: Mizsing enable sig: : OFF1 ensble mizsing (1=""es f O=No)
ra0: Bit0 + | COBC: Command Data Set COS effective: @ COS eff., bit O (1=0N 7 0=0FF)
r&l: Bit + | COBC; Drive Data Set DOS effective: | DDS eff., bit O (1=0M f 0=0FF)
ra6: Bitl + | COMBO: Status word, closed-loop control: © De-magnetizing completed (1="Ye=z / 0=Ko)

ra0y7; Bitd B Master control active: © Master control active (1=Yes [ 0=Ka)
r&30: Bitd

+ | COMBO: Motor changeover, status ward: © Motor 2election, bit 0 (1=High ! O=Low) |
ra3z; Bitd + | COMBO: Mat. changeover, contactor feedback sig. status word: ; Feedback signal contactor 0 (1=Closed ¢ 0=0
r&3s: Bitd + | COMBO: Data set changeover status word: © Mator changeover active (1=""es ! O=Ko)
rE3E; Bitd + | COBC: Command Data Set CDS zelected: | COS select. bit O (1=0R f 0=0FF)
ra37: Bitd + | COMBO: Drive Data Set DDS selected: : DDS select. bit 0 (1=0M ¥ 0=C0FF)
rBE3: Bitd + | COBC: Drive coupling status wordicontral word: © Clozed-loop control operation (1="es / O=Rao)

rE96; Bitd B Parking axis, status word: © Parking axis active (1=Y'es [ O=No)

r39a:; Bitd + | COBC: Control word sequence control: @ GRAOFFT (1=Yes { O=hao)

rg99; Bitd + | COBO: Status word sequence contral: ; Ry far svvitch an (1=Yes [ 0=No)

r1214: Bit0 + | COBC: Automatic restart, status: | Initialization (1=""es § 0=MNo])

r1239: Bito + | COBO: Armature shart-circuit £ DC braking status ward: | External armature short-circuit (1=~Active § D=Inactiv
r1406: Bits + | COMBO: Cortral word speed cortroller: : Travel to fixed stop active (1=Yes f 0=Ro)

r1407: BitO + | COBO; Status word speed controller: | U contral active (1=Yes [ 0=Ko)

r1408: Bit0 + | COMBO: Status word current controller: @ ClHloop curr ctrl (1=Active § D=hat active)

r2090; Bitd + | B0 IF1 PROFIBUS PZD receive bit-zerial: @ Bit 0 (1=0M f 0=0FF) LI
PG - FRN 2 | Bt IF1 PROFIArivs PTR parsive kitosarial © Bt 0 e =0hl  N=0FFs

ak. I Canhicel

Figure 7-2  On/off configuration

6. Click on row "1" and then click on "OK".
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Commissioning a drive

Commission with the control panel

1. Double-click on the entries

"$120_CU320_2_DP > Drives > SERVO_02 > Commissioning > Control Panel" in the

project navigator.

E--% Project example
i-® Insert single drive unit

=4, s120_cuszo_z_DP

----- *_| #Aukomatic Configuration

----- » Owerview

- 3 Communication

H- » Topology

r)- <=0 Control_Unit

7] Infeeds

71 Inputjoutput compaonents

7/ Encoder

B Drives

- iy sErvo_02

----- ™ Insert DCC chart

----- > Configuration

----- > Expert list

----- RE Drive navigatar

----- > Control logic

H- ¥ Cpen-loop/closed-loop contral

] % Functions

H- ¥ Messages and monitaring

|- 3 Commissioning
> Control parel

> Device trace %

[
[
[
[
[
[

[ |

m

Figure 7-3 Calling up the control panel

The control panel is opened.

Getting Started with STARTER

[s120_cu320_2_DF - SERVO_0Z =1 @E Help |
’ | Agsume control priority! I j ﬂﬂ I” setpoint specification — .'—. :
7 1 tos: [0 n= | | 0% W] mox-  200%
’ = Enatles DDS: I_n l— o
v (D) Erablesiavailable [41] Switching on inhibited - set "OMJOFF1" = "0 (p0840)
’ Specified Actual Output frequency smoothed LI
’ Spesd 0o 0.0 pm 0.0Hz |
’ 8 OFF1 enatle peec | I "
’ @] ggg :::E:: forme I DUDI e C0: Output voltage smoothed 3|
’ 8 Enable operation 0.0 Yrms |
’ Flamp-function gen. enable
’ 8 ;l::;;ﬁr;t:geganerator start hdatar current: 000 Ams
Torque utilization oo %

P

Figure 7-4  Control panel displayed
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Commissioning a drive
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2. Click on button "Assume control priority!".

The "Assume control priority" window opens.

Il Assume Control Priority

Life-zign monitoring

T

M onitoring time: I 1000 e

This function may only be used under

& observance of the relevant zafety notes.
Failure to observe these safety notes may
rezult in personal injury or material

damage.
Safety notei I
Accept Cancel | Help |

Figure 7-5  Assuming control priority

3. Click on button "Safety notes".

The "Safety notes" window opens.

Safety Notes

The function is released exclusively for commissioning, diagnostic and service purposes. The function
zhould generally only be uzed by authorized technicians. The safety shutdowns from the higher-level

controller have no effect.

The "Stop with spacebar’’ function iz not guaranteed in all operating states. Therefare, there must be an
EMERGEMCY STOF circuit i the hardware. The appropriate measures must be taken by the uzer.

Figure 7-6  Safety instructions

4. Read and take note of the safety notes and then close the window.

5. In the "Assume control priority" window, click on button "Accept".
The window is closed and the control panel is activated.

I 5120 CU320_2 DF - SERWO_02

i cos: [0

Give up contral priarityl I | | 0 | A‘l’l
1]

[ Enables oDs: I_D

O Enables available

OFF1 enable
OFFZ enahble
() OFF3 enable
Enable operation
Ramp-function gen. enable

[42] Switching on|

Figure 7-7  Control panel motor enable signal
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Commissioning a drive

6. Activate the check box "Enable signals".

The symbols [lif] and [l are active.
7. Enter a suitable speed for the motor in input field "n =", e.g. "1,000."
|5120_CU320_2_DP - SERVO_D2 =l IEE Help |
Give up control priority! I j. ﬂ In setpaint specification

0

EI CDs: I_ n= I 1000 | rpm
IV Enables DOs: I_D N
O Enables available [31] Ready for switching on - set "OMS0FF1™ = “0/1" [p0840]
Specified Actual
Speed: oo 0.0 rpm
OFF1 enable ez | I F
OFF2 enable Torque: | D.IZIIZI| 0.00 Mm

(5 OFF3 enable
Enable operation
Bamp-function gen enabls

Figure 7-8  Control panel motor running

8. Click on the symbol .

The motor accelerates to the selected example speed of 1000 rpm. The "Enables
available" LED lights up green @&.

Switching off the drive

1. To switch-off the motor, click on the symbol.

The drive coasts to a standstill.
2. Click on the "Give up control priority!" button to return the control priority.
3. Confirm the following "Return control priority" prompt with "Yes."

4. Go to the menu items "Project > Disconnect from target system" to end the
communication between the PG/PC and the Control Unit.

5. Go to the menu items "Project > Save" to save the example project to the local hard disk
of the PG/PC.
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Appendix

A.1

List of important alarms and faults

Axxxxx: Alarm

Fyyyyy: Fault

Table A-1  The most important alarms and faults
Number Cause Remedy
F07085 Control parameters were compulsorily changed for Not necessary.

the following reasons:

e They exceeded dynamic limits due to different
parameters.

e They are not applicable because of properties of
the detected hardware that are not present.

e The value is estimated as the thermal time con-
stant is missing.

e Motor temperature model 1 is activated as thermal
motor protection is missing.

No parameter change is necessary as the parameters
have already been limited to a reasonable level.

F07802

Infeed or drive does not reply a 'ready' after an inter-
nal actuation command.

e Monitoring time too short.
e DC link voltage not available.

e Associated infeed or drive of the reporting compo-
nents defective.

e Supply voltage incorrectly set.

e Extend monitoring time (p0857).

e Ensure the DC link voltage. Check the DC link
voltage. Enable the infeed.

e Replace associated infeed or drive of the reporting
components.

e Check settings of the supply voltage (p0210).
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Appendix

A.1 List of important alarms and faults

Number Cause Remedy
F07840 The "Infeed operation” signal is not available, though | e Put infeed into operation.
the enables for the drive have_ already _bee_n pe_ndlng e Check the interconnection of the binector input for
for longer than the parameterized monitoring time o
(p0857). the "infeed operation" signal (p0864).
« Infeed not in operation. e Extend monitoring time (p0857).
¢ Interconnection of the binector input for the 'ready’ * Wa_'t for completion of the infeed network identifi-
signal is incorrect or missing (p0864). cation.
e Infeed is currently identifying the network.
A08526 No cyclic connection to the control is available. o Establish a cyclic connection and activate the
control with cyclic operation.

e Check the parameters "Name of Station" and "IP
of Station" (r61000, r61001) on PROFINET.

e |fa CBE20 is inserted and PROFIBUS is to com-
municate via process data interface 1, then pa-
rameterize with the STARTER commissioning tool
or directly via p8839.
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Appendix
A.2 Restoring factory setfings

A.2 Restoring factory settings

In rare cases, it may be necessary to revert the target device (the training case) back to
factory settings. The simulated drive in the training case thus obtains a defined state once
again and you can then restart the configuration on a secure basis. Factory settings can only
be reached in online mode.

Procedure

1. Go to the menu items "Project > Connect to selected target devices" to switch to online
mode.

The window "Target Device Selection" opens and lists the configured drive units.

Target Device Selection I

Devices that go online with "Connect to selected target devices'

Target device EAccess poirit
S120_CU320_2_DP CISTOMLINE (@) DEVICE

3

<

Figure A-1  Access point control

2. Activate the "DEVICE" option.
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Appendix

A.2 Restoring factory settings

3. Activate the check box " S120_CU320_2 _DP ", and click on "OK."

The PG/PC establishes the link to the Control Unit. It then performs an "Online/offline
comparison”. The result is displayed in the following dialog "Online/offline comparison".
Example:

Online/ offline comparison | x| |

The online configuration of 5120_CU320_2 DF [SINAMICS 5120 CU320-2 DP '4.5] differs fram the
project zaved offline.

Offline Differences
SERNMO_02 SERWVO_02
SERMO_O3 SERVO_03

If these differences are not adjusted, the online reprezentation may be incomplete.

Adjuzt via:
<==Download | Dwenariting of the data in the target device

Load ta PG == | DQwenwiting of the data in the project

5120 CU320 2 DP I

|

Figure A-2  Online/offline comparison

4. Click on the "Close" button.
5. Select the drive object "S120_CU320_2_DP" in the project navigator.

6. With the right mouse button, select the shortcut menu "Target device > Restore factory
settings."

7. Confirm the query with "OK".
The PG/PC sets the drive parameters to their factory settings.

The new status is automatically transferred to the Control Unit memory card using the
function "Copy RAM to ROM".

8. Select the drive unit in the project navigator and go to the shortcut menu "Target device >
Copy RAM to ROM."

The factory settings have now been restored: the drive is in a defined basic state.
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A3

A.3 Documentation overview

Documentation overview

General documentation/catalogs

SINAMICS

G110

D11

- Converter built-in units 0.12 kW up to 3 kW

G120

D 31

- SINAMICS Converters for Single-Axis Drives and SIMOTICS Motors

G130, G150

D11

- Converter built-in units
- Converter cabinet units

§120, 150

D21

- SINAMICS S120 built-in units in the chassis format and Cabinet Modules
- SINAMICS S150 Converter Cabinet Units

§120

D214

- SINAMICS S120 and SIMOTICS

Manufacturer/service documentation

SINAMICS

G110

- Getting Started
- Operating instructions
- List Manuals

G120

- Getting Started

- Operating instructions

- Hardware Installation Manuals

- Function Manual Safety Integrated
- List Manuals

G130

- Operating instructions
- List Manual

G150

- Operating instructions
- List Manual

GM150,
SM120/SM150
GL150, SL150

- Operating instructions
- List Manuals

S$110

- Manual

- Getting Started
- Function Manual
- List Manual

$120

- Getting Started with STARTER

- Commissioning Manual with STARTER

- Getting Started with Startdrive

- Commissioning Manual with Startdrive

- Commissioning Manual CANopen

- Function Manual Drive Functions

- Function Manual Safety Integrated

- Function Manual DCC

- List Manual

- Manual Control Unit and supplementary system components
- Manual Power Unit Booksize

- Manual Power Unit Booksize C/D Type

- Manual Power Unit Chassis air-cooled

- Manual Power Unit Chassis liquid-cooled

- Combi Manual

- Manual Cabinet Modules

- Manual AC Drive

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

$150

- Operating instructions
- List Manual

Motors

- Configuration Manuals, Motors

General

- Configuration Manual, EMC Guidelines
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A.3 Documentation overview
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Further information

Siemens:
wwWw.siemens.com

Industry Online Support (Service and Support):
www.siemens.com/online-support

IndustryMall:
www.siemens.com/industrymall

Siemens AG
Digital Factory
Motion Control
PO Box 3180
D-91050 Erlangen
Germany

Scan the QR-Code

for product
information
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