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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.

/\WARNING

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

/N\CAUTION

with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION

without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

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 for the specific task, 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 adhered to. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of the 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 order number: 6SL3097-4AF00-0BP1 Copyright © Siemens AG 2007,
Industry Sector ® 01/2011 2008, 2009, 2011.

Postfach 48 48 Technical data subject to change
90026 NURNBERG

GERMANY
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SINAMICS documentation

More information

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

o Manufacturer/service documentation

The following link provides information on the topics:

® Ordering documentation/overview of documentation

e Additional links to download documents

® Using documentation online (find and search in manuals/information)

http://www.siemens.com/motioncontrol/docu

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

My Documentation Manager

Training

FAQs

SINAMICS

Commissioning Manual
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The following link provides information on how to create your own individual documentation
based on Siemens' content, and adapt it for your own machine documentation:

http://www.siemens.com/mdm

The following link provides information on SITRAIN - training from Siemens for products,
systems and automation engineering solutions:

http://www.siemens.com/sitrain

You can find Frequently Asked Questions in the Service&Support pages under Product
Support.

http://support.automation.siemens.com

You can find information on SINAMICS at:

http://www.siemens.com/sinamics.

(IH1), 01/2011, 6SL3097-4AF00-0BP1
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Usage phases and their tools/documents (as an example)

Target group

Benefits

Table 1 Usage phases and the available documents/tools
Usage phase Document/tool
Orientation } SINAMICS S Sales Documentation
Planning/configuration ¢ SIZER Configuration Tool
e Configuration Manuals, Motors
Deciding/ordering SINAMICS S Catalogs
Installation/assembly e SINAMICS S120 Equipment Manual for Control Units and

Additional System Components

o SINAMICS S120 Equipment Manual for Booksize Power
Units

e SINAMICS S120 Equipment Manual for Chassis Power
Units

o SINAMICS S120 Equipment Manual for AC Drives

Commissioning e STARTER commissioning tool

o SINAMICS S120 Getting Started

¢ SINAMICS S120 Commissioning Manual

e SINAMICS S120 CANopen Commissioning Manual
e SINAMICS S120 Function Manual

e SINAMICS S120/S150 List Manual

Usage/operation e SINAMICS S120 Commissioning Manual
e SINAMICS S120/S150 List Manual

Maintenance/servicing e SINAMICS S120 Commissioning Manual
e SINAMICS S120/S150 List Manual

References ¢ SINAMICS S120/S150 List Manual

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

This Manual describes all the information, procedures and operational instructions required
for commissioning and servicing SINAMICS S120.

Commissioning Manual
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Standard scope

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

® |t may be possible for other functions not described in this documentation 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 servicing.

® Functions that are not available in a particular product version of the drive system may be
described in the documentation. The functionality of the supplied drive system should
only be taken from the ordering documentation.

® 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. This documentation 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 under
Contact:

http://www.siemens.com/automation/service&support

EC Declaration of Conformity

Notation

Commissioning Manual

Commissioning Manual,

The EC Declaration of Conformity for the EMC Directive can be found on the Internet at:

http://support.automation.siemens.com

There — as a search term — enter the number 15257461 or contact your local Siemens office.

The following notation and abbreviations are used in this documentation:

Notation for parameters (examples):

® p0918 Adjustable parameter 918

® 11024 Visualization parameter 1024

e p1070[1] Adjustable parameter 1070, index 1

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

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

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

Notation for faults and alarms (examples):
e F12345 Fault 12345
® A67890 Alarm 67890

(IH1), 01/2011, 6SL3097-4AF00-0BP1 5


http://www.siemens.com/automation/service&support
http://support.automation.siemens.com

Preface

ESD Notes

/\CAUTION

Electrostatic sensitive devices (ESD) are single components, integrated circuits or devices
that can be damaged by electrostatic fields or electrostatic discharges.

Regulations for the ESD handling:

During the handling of electronic components, pay attention to the grounding of the person,
workplace and packaging!

Electronic components may be touched by persons only when

o these persons are grounded using an ESD bracelet, or

o these persons in ESD areas with a conducting floor wear ESD shoes or ESD grounding
straps.

Electronic components should be touched only when this is unavoidable. The touching is
permitted only on the front panel or on the circuit board edge.

Electronic components must not be brought into contact with plastics or clothing made of
artificial fibers.

Electronic components may only be placed on conducting surfaces (table with ESD coating,
conducting ESD foamed material, ESD packing bag, ESD transport container).

Electronic components may not be placed near display units, monitors or televisions
(minimum distance from the screen > 10 cm).

Measurements must only be taken on boards when the measuring instrument is grounded
(via protective conductors, for example) or the measuring probe is briefly discharged before
measurements are taken with an isolated measuring device (for example, touching a bare
metal housing).

Commissioning Manual
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Safety notices

Commissioning Manual

ADANGER

Commissioning is absolutely prohibited until it has been completely ensured that the
machine, in which the components described here are to be installed, is in full
compliance with the provisions of the EC Machinery Directive.

SINAMICS devices and AC motors may only be commissioned by suitably qualified
personnel.

The personnel must take into account the information provided in the technical customer
documentation for the product, and be familiar with and observe the specified danger
and warning notices.

When electrical equipment and motors are operated, the electrical circuits automatically
conduct a dangerous voltage.

Dangerous mechanical movements are possible during system operations.

All the work carried out on the electrical machine or system must be carried out with it in
a no-voltage condition.

SINAMICS devices with three-phase motors must only be connected to the power
supply via a universal current-sensitive residual current operated device with selective
switching once it has been verified that the SINAMICS device is compatible with the
residual current operated device in accordance with IEC 61800-5-1.

AWARNING

The successful and safe operation of this equipment and motors is dependent on
professional transport, storage, installation and mounting as well as careful operations ,
service and maintenance.

Information and data from the catalogs and quotations also apply to special versions of
the equipment and motors.

In addition to the danger and warning information provided in the technical customer
documentation, the applicable national, local, and plant-specific regulations and
requirements must be taken into account.

Only protective extra-low voltages (PELV) that comply with EN60204-1 may be
connected to all connections and terminals between 0 and 48 V.

Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1 7
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ACAUTlON

The motors can have surface temperatures of over +80 °C.

e This is why temperature-sensitive components, e.g. cables or electronic components
must not be in contact with or attached to the motor.

o When connecting up cables, please ensure that they
— are not damaged
— are not subject to tensile stress
— cannot be touched by rotating components.

ACAUTION

As part of routine tests, SINAMICS devices with three-phase motors undergo a voltage
test in accordance with IEC 61800. Before the voltage test is performed on the electrical
equipment of industrial machines to EN 60204-1, Section 18.4, all connectors of
SINAMICS devices must be disconnected/withdrawn to prevent the equipment from
being damaged.

e Motors should be connected up according to the circuit diagram provided otherwise they
may be destroyed.

/\CAUTION

Terminals for pulse inhibit (EP terminals)

The Safe Torque Off (STO) safety function must be parameterized in order to use the pulse
inhibit terminals at the Motor Modules, booksize, booksize compact, chassis and Cabinet
Modules and at the Power Modules, chassis and blocksize. (Safety Integrated Basic
Functions or Extended Functions)

Here, the procedure is described in the FHS and FH1 Function Manuals.

Note

When operated in dry areas, SINAMICS devices with three-phase motors conform to Low-
Voltage Directive 2006/95/EC.

Commissioning Manual
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Preparation for commissioning

Before commissioning observe the conditions described in this chapter.

The preconditions for commissioning must be fulfilled (in the next chapter).

The relevant checklist must have been worked through.

The bus components required for communication must be wired up.
DRIVE-CIiQ wiring rules must be adhered to.

ON-OFF responses of the drive

1.1 Requirements for commissioning

The following are necessary for commissioning a SINAMICS S drive system:

STARTER commissioning tool

® An interface, e.g. PROFIBUS, PROFINET, CAN bus or USS (RS232-C)

Completely wired-up drive line-up (see the Manual)

The following diagram shows a sample configuration with booksize and chassis components.

Commissioning Manual
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Preparation for commissioning

1.1 Requirements for commissioning

] L ]
X100 X200 X200
Control Active Single
Unit Line Motor
Module Module
PC/PG
|- . |
\ X126
PROFIBUS
:E
| |
([T
X100 X500 X400 X402 X400
Control Active Active Single
Unit Interface Line Motor
Module Module Module
PC/PG
- X126
|- . |
..
PROFIBUS
| —
Figure 1-1 Component configuration (example)
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Preparation for commissioning
1.2 Check lists to commission SINAMICS S

1.2 Check lists to commission SINAMICS S

Checklist (1) for commissioning booksize power units

The following checklist must be carefully observed. Read the safety instructions in the
Manuals before starting any work.

Table 1- 1 Checklist for commissioning (booksize)

Check OK
Are the environmental conditions in the permissible range?

Is the component firmly attached to the fixing points provided?

Is the specified air flow for cooling the devices ensured?

Have the ventilation clearances for the components been observed?

Is the memory card correctly inserted in the Control Unit?

Are all of the necessary components of the configured drive line-up available, installed
and connected?

Do the temperature monitoring circuits fulfill the specifications of protective
separation?

Have the DRIVE-CLIQ topology rules been observed?

Have the line-side and motor-side power cables been dimensioned and routed in
accordance with the environmental and routing conditions?

Have the maximum permissible cable lengths between the frequency converter and
the motor (depending on the type of cables used) been observed?

Have the power cables been properly connected to the component terminals with the
specified torque?

Have all of the remaining screws been tightened to the specified torque?

Has all wiring work been successfully completed?

Are all connectors correctly plugged in and screwed in place?

Have all the covers for the DC link been closed and latched into place?

Have the screens been correctly connected through a large surface area?
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1.2 Check lists to commission SINAMICS S

Checklist (2) for commissioning chassis power units

The following checklist must be carefully observed. Read the safety instructions in the
Manuals before starting any work.

Table 1- 2 Checklist for commissioning (chassis)

Activity OK
Are the environmental conditions in the permissible range?

Are the components correctly installed in the cabinets?

Is the specified air flow for cooling the devices ensured?

Is an air short-circuit between the air inlet and outlet for the chassis components
prevented by the installation arrangements?

Have the ventilation clearances for the components been observed?

Is the memory card correctly inserted in the Control Unit?

Are all of the necessary components of the configured drive line-up available, installed
and connected?

Do the temperature monitoring circuits fulfill the specifications of protective
separation?

Have the DRIVE-CLIiQ topology rules been observed?

Have the line-side and motor-side power cables been dimensioned and routed in
accordance with the environmental and routing conditions?

Have the maximum permissible cable lengths between the frequency converter and
the motor (depending on the type of cables used) been observed?

Is the ground for the motors directly connected to the ground for the Motor Modules
(shortest distance)?

Are the motors connected with shielded power cables?

Are the power cable shields connected as closely as possible to the terminal box
across a wide area?

Have the power cables been properly connected to the component terminals with the
specified torque?

Have all of the remaining screws been tightened to the specified torque?

Has the total power of the DC busbar been dimensioned sufficiently?

Has the busbar/wiring for the DC connection between the infeed and the Motor
Modules been dimensioned sufficiently with regard to the load and installation
conditions?

Are the cables between the low-voltage switchgear and the power unit protected with
line fuses? Line protection(” should be taken into account.

Have measures been taken to relieve strain on the cables?

For external auxiliary infeed: Have the cables for the auxiliary infeed been connected
according to the Equipment Manual?

Have the control cables been connected in accordance with the required interface
configuration and the shield applied?

Have the digital and analog signals been routed with separate cables?

Has the distance from power cables been observed?

Has the cabinet been properly grounded at the points provided?

Has the connection voltage for the fans in the chassis components been adapted
accordingly to the supply voltages?
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Activity OK

For operation on non-grounded supply systems: Has the connection bracket for the
interference suppression at the Infeed Module or the Power Module been removed?

Is the period from the date of manufacture to initial commissioning or the downtime of
the power components less than two years@?

Is the drive operated by higher-level controller/control room?

Checklist (3) for commissioning blocksize Power Modules

The following checklist must be carefully observed. Read the safety instructions in the
Manuals before starting any work.

Table 1- 3 Check list for commissioning blocksize

Check OK
Are the environmental conditions in the permissible range?

Is the component firmly attached to the fixing points provided?

Is the specified air flow for cooling the devices ensured?

Have the ventilation clearances for the components been observed?

Is the memory card correctly inserted in the Control Unit?

Are all of the necessary components of the configured drive line-up available, installed
and connected?

Do the temperature monitoring circuits fulfill the specifications of protective
separation?

Have the line-side and motor-side power cables been dimensioned and routed in
accordance with the environmental and routing conditions?

Have the maximum permissible cable lengths between the frequency converter and
the motor (depending on the type of cables used) been observed?

Have the power cables been properly connected to the component terminals with the
specified torque?

Have all of the remaining screws been tightened to the specified torque?

Has all wiring work been successfully completed?

Are all connectors correctly plugged in and screwed in place?

Have the screens been correctly connected through a large surface area?

(M Combined fuses are recommended for conductor and semi-conductor protection
(VDE 636, Part 10 and Part 40 / EN 60269-4). For information about the relevant fuses, see
the catalog.

@If the downtime period is longer than two years, the DC link capacitors must be reformed
(see the "Maintenance and Servicing" chapter in the Equipment Manual). If the device has
been non-operational for less than two years, reforming is not necessary. The cabinet rating
plate can be used to ascertain the date of manufacture.
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1.3 PROFIBUS components

For communication via PROFIBUS, components with a PROFIBUS interface are required.

e A communication module for programming device/PC connection via the PROFIBUS
interface:

® PROFIBUS connection to a programming device/PC via USB port (USB V2.0), e.g. with
the PROFIBUS adapter CP5711.
Structure: USB port (USB V2.0) + adapter with 9-pin SUB-D socket connector to connect
to PROFIBUS.
Used with driver SIMATIC Net PC Software Edition 2008 + SP2
Order No.: 6GK1571-1AA00

Connecting cable

Connecting cable between PROFIBUS adapter and programming device/PC, such as
® Between CP 5xxx and PROFIBUS, Order No.: 6ES7901-4BD00-0XA0

® MPI cable (SIMATIC S7), Order No.: 6ES7901-0BF00-0AAOQ

Cable lengths

Table 1-4  Permissible PROFIBUS cable lengths

Baud rate [bit/s] Max. cable length [m]
9.6 kto 187.5k 1000
500 k 400
1.5M 200
3to12M 100
1.4 PROFINET components

For communication via PROFINET, components with a PROFINET interface are required:

1. A communication module for programming device/PC connection via the PROFINET
interface.
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1.4 PROFINET components

Note

For commissioning with STARTER, the onboard Ethernet interface of the Control Unit can
be used with a crossover cable from CAT5 and higher.

The PROFINET module CBE20 supports all standard Ethernet cables and crossover
cables from CAT5/5e and higher.

2. Connecting cable
Connecting cable between PROFINET adapter and programming device/PC, such as

Industrial Ethernet FC TP Standard Cable GP 2 x 2 (up to max. 100 m)
Standard bus cable with rigid conductors and a special design for fast installation
Order No.: 6XV1840-2AH10

Industrial Ethernet FC TP Flexible Cable GP 2 x 2 (up to max. 85 m)
Order No.: 6XV1870-2B

Industrial Ethernet FC Trailing Cable GP 2 x 2 (up to max. 85 m)
Order No.: 6XV1870-2D

Industrial Ethernet FC Trailing Cable 2 x 2 (up to max. 85 m)

Order No.: 6XV1840-3AH10

Industrial Ethernet FC Marine Cable 2 x 2 (up to max. 85 m)

Order No.: 6XV1840-4AH10

3. Connector
Connector between PROFINET adapter and PG/PC, such as

Commissioning Manual

Industrial Ethernet FC RJ45 Plug 145 for Control Unit
Order No.: 6GK1901-1BB30-0Ax0
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1.5

1.5.1

Rules for wiring with DRIVE-CLIQ

Rules apply for wiring components with DRIVE-CLIiQ. A distinction is made between binding
DRIVE-CLIQ rules, which must be unconditionally observed and recommended rules,
whichshould then be maintained so that the topology, generated offline in STARTER, no
longer has to be changed.

The maximum number of DRIVE-CLiIQ components and the possible wiring type depend on
the following factors:

® The binding DRIVE-CLIQ wiring rules

® The number and type of activated drives and functions on the Control Unit in question
® The computing power of the Control Unit in question

® The set processing and communication cycles

Below you will find the binding wiring rules and some other recommendations as well as a
few sample topologies for DRIVE-CLiQ wiring.

The components used in these examples can be removed, replaced with others or
supplemented. If components are replaced by another type or additional components are
added, the SIZER tool should be used to check the topology.

If the actual topology does not match the topology created offline by STARTER, the offline
topology must be changed accordingly before it is downloaded.

Binding DRIVE-CLIQ rules

DRIVE-CLIQ rules

The wiring rules below apply to standard cycle times (servo 125 us, vector 250 ps). For cycle
times that are shorter than the corresponding standard cycle times, additional restrictions
apply due to the computing power of the Control Unit (configured using the SIZER
configuration tool).

General DRIVE-CLIQ rules

20

The following general binding DRIVE-CLIQ rules must be observed to ensure safe operation
of the drive.

1. A maximum of 14 DRIVE-CLIiQ nodes can be connected to one DRIVE-CLIQ line at a
Control Unit (e. g. 12 U/f axes + Infeed Module + 1 additional module). In the example
below, the DRIVE-CLIQ line includes drive objects 1 to 14.

2. ltis permissible to connect a maximum total of 8 Motor Modules to the Control Unit. For
multi-axis modules, each axis counts individually (1 Double Motor Module = 2 Motor
Modules). Exception: For U/f control it is permissible to connect a maximum of 12 Motor
Modules.

3. With vector U/f control, it is only permissible to connect more than 4 participants to one
DRIVE-CLIQ line of the Control Unit.

4. Ring wiring of components is not permitted.
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1.5 Rules for wiring with DRIVE-CLIQ

5. Double wiring of components is not permitted.

Control
Unit

ring wiring

double wiring

Figure 1-2  Example: DRIVE-CLIQ line connected to the X103 DRIVE-CLiQ connection of a
Control Unit

6. DRIVE-CLiQ components of unknown type within a topology are functionally not
supported. The DRIVE-CLIQ signals are looped through.
The following criteria denote the unknown type:

— Characteristics of the component are not available.
— A deputy drive object is not defined.
— An assignment of the component to a known drive object is not defined.

7. In a DRIVE-CLIQ topology with a CU link and DRIVE-CLIiQ connections, precisely one
Control Unit is permissible as a CU link master/DRIVE-CLiIQ master.

8. If a CU link connection is detected, the DRIVE-CLIiQ basic clock cycle 0 (r0110[0]) is set
to 125 ps and assigned to this DRIVE-CLIQ socket.

9. The following applies for booksize format:

— In the servo control and vector U/f control operating modes, only one Line Module may
be connected to the Control Unit. In the vector control operating mode, a maximum of
three further Line Modules may be connected in parallel (i.e. at total of 4 Line
Modules).

— One Line Module and Motor Modules can be connected to one DRIVE-CLIiQ line in the
servo control mode.

— One Line Module and Motor Modules must be connected to separate DRIVE-CLIQ
lines in the vector control mode.

— For booksize format, a parallel connection of Infeed Modules or Motor Modules is not
possible.

10.The following applies for chassis format:

— Line Modules (Active Line, Basic Line, Smart Line) and Motor Modules must be
connected to separate DRIVE-CLIQ lines.

— Motor Modules with different pulse frequencies (frame sizes FX, GX, HX, JX) must be
connected to separate DRIVE-CLIQ lines.
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.Parallel operation of power units in chassis format:

— A parallel connection of power units is permissible for vector control and U/f control
but not for servo control.

— A maximum of 4 Infeed Modules are permissible within a parallel connection.
— A maximum of 4 Motor Modules are permissible within a parallel connection.

— Only just one parallel connection of Motor Modules is permissible. For a parallel
connection, exactly one drive object ("Servo" or "Vector") is created in the topology.

12.For parallel connection of Motor Modules, only one SINAMICS Sensor Module Integrated

(SMI) is permitted for each Motor Module.

13.Switchover between different motors is not permitted for a parallel connection.

14.Mixed operation of Infeed Modules or Motor Modules:

— The operation of Infeed Modules or Motor Modules with different performance values
is not permitted within a parallel connection.

— For Line Modules in chassis format, two parallel connections are permissible for mixed
operation of Smart Line Modules and Basic Line Modules.

— The following combinations of Line Modules are not permissible:
Active Line Module (ALM) with Basic Line Module (BLM)
Active Line Module (ALM) with Smart Line Module (SLM)

15.Mixed operation of formats:

— Chassis Motor Modules and booksize Motor Modules must be connected to separate
DRIVE-CLIQ lines.

16.Mixed operation of control types:

— Mixed operation of servo control and vector control is not permissible.
— Mixed operation of servo control and U/f control is permissible.

— Mixed operation of vector control and U/f control is permissible.

17.Mixed operation of control cycles:

The following combinations are permissible:
— Servo with 62.5 ys and servo with 125 us
— Servo with 125 us and servo with 250 ps
— Vector with 250 ys and vector with 500 us

18.0peration with Voltage Sensing Module (VSM):

22

— Exactly 1 Voltage Sensing Module (VSM) may be connected to one Line Module.
Exception: If the "Transformer" function module is activated, a second VSM may be
connected.

— A maximum of 2 VSMs may be connected to one Motor Module.

— The VSM must be connected to a free DRIVE-CLiQ socket of the associated Line
Modules/Motor Modules (to support automatic assignment of the VSM).
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1.5 Rules for wiring with DRIVE-CLIQ

19.At a "SERVOQ" or "VECTOR" drive object, the number of connected encoders must be
equal to the number of parameterized encoder data sets (p0140). A maximum of three
encoders are permissible per drive object.
Exception:

— For a maximum quantity structure of 6 axes in servo control with a controller cycle of
125 ps and one Line Module, a maximum of 9 encoders can be connected.

— For 5 axes in servo control with a controller cycle of 125 ps, a maximum of 15
encoders can be connected.

20.A maximum of up to 24 drive objects can be connected.

21.A maximum of 16 Terminal Modules can be connected to the CU320-2.
Note: If a TM15 Base, TM31, TM54F or a TM41 is connected, it is necessary to reduce
the number of connected standard axes.

22.Cycle times with TM31
A maximum of 3 Terminal Modules 31 (TM31) can be connected for a 2 ms time slice.

Note

A Double Motor Module, one DMC20, one DME20, one TM54F and one CUA32 each
correspond to two DRIVE-CLIQ participants. This also applies to Double Motor Modules,
at which just one drive is configured.

23.The communication basic clock cycles (p0115[0] and p4099) of all components that are
connected to a DRIVE-CLIQ line must be divisible by one another with an integer result.

— The smallest communication basic clock cycle is 125 ps.

— The exception are a maximum of 3 servo-controlled axes with 62.5 ys communication
basic clock cycle or a servo-controlled axis with 31.25 ys communication basic clock
cycle.

24 For current controller clock cycles Ti < 125 ps, the Motor Modules - also with the same
controller clock cycle - must be symmetrically connected to two DRIVE-CLiQ ports.

25.The fastest sampling time of a drive object in servo control mode is given as:
— Ti=31.25 ys: Exactly 1 drive object in servo control
— Ti=62.5 ps: Max. 3 drive objects in servo control
— Ti=125 ps: Max. 6 drive objects in servo control
26.The fastest sampling time of a drive object in vector control mode is given as:
— Ti=250 ps: Max. 3 drive objects in vector control
— Ti=400 ps: Max. 5 drive objects in vector control
— Ti=500 ps: Max. 6 drive objects in vector control
27.The fastest sampling time of a drive object in vector U/f vector control mode is given as:

— Ti =500 ps: Max. 12 drive objects in U/f control mode
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28.The maximum number of DRIVE-CLiIQ nodes on a DRIVE-CLIQ line of the Control Unit
depends on the basic clock cycle of the DRIVE-CLIQ line:

For a current controller cycle of 31.25 ps, a maximum of 3 DRIVE-CLiQ nodes are
permissible

For a current controller cycle of 62.5 pys, a maximum of 5 DRIVE-CLIQ nodes are
permissible

For a current controller cycle of 125 us, a maximum of 14 DRIVE-CLiQ nodes are
permissible

For a current controller cycle of 250 us, a maximum of 20 DRIVE-CLiQ nodes are
permissible

For a current controller cycle of 500 ys, a maximum of 30 DRIVE-CLiQ nodes are
permissible

29.Examples for clock cycle level 62.5 ps:

Topology 1: 1 x ALM (250 ps) + 2 x servo (62.5 ps) + 2 x servo (125 pys) + 3 x TM15 +
TM54F + 4 x dbSI2 with encoder S| Motion monitoring clock cycle (p9500) = 12 ms +
S| Motion actual value sensing clock cycle (p9511) = 4 ms + 4 x dir. measuring
systems

Topology 2: 1 x ALM (250 pus) + 2 x servo (62.5 ps) + 2 x U/f (500 us) + 3 x TM15
Base 2 ms +2 x dbSI2 with encoder SI Motion monitoring clock cycle (p9500) = 12 ms
+ Sl Motion actual value sensing clock cycle (p9511) = 4 ms + 2 x dbSI2 sensorless +
2 x dir. measuring systems

Topology 3: 1 x servo (62.5 pys) + 4 x U/f is not possible in connection with Safety
Integrated.

30.Examples for clock cycle level 31.25 ps: 1 x servo (31.25 us)

31.1f the current controller sampling time T at one drive object has to be changed in a
sampling time that does not match the other drive objects in the DRIVE-CLIQ line, the
following solutions are available:

Insert the modified drive object into a separate DRIVE-CLIQ line.

Modify the current controller sampling times and/or the sampling times of the
inputs/outputs of the other drive objects in the same way, so that they match the
modified sampling time again.

32.0nly components that have the same sampling time may be be connected to free DRIVE-
CLiQ connections with a sampling time of Ti = 31.25 ps.
The following components are permissible:

Sensor Modules

High-frequency damping modules (HF damping modules)
Active Line Modules Booksize in the line of the HF filter module.
Smart Line Modules Booksize in the line of the HF filter module.

Additional DRIVE-CLIQ lines must be used for further components:
Further Motor Modules in servo control, in vector control, in U/f control or TMs.
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33.Connection of the following components is not permissible for a sampling time of
Ti=31.25 ps:

— Further Motor Modules in servo control.
— Further Motor Modules in U/f control.
34.Rules for using a TM54F:
— A TM54F must be connected directly to a Control Unit via DRIVE-CLIQ.
— Only one TM54F Terminal Module can be assigned to each Control Unit.

— Additional DRIVE-CLIiQ nodes can be operated at the TM54F, such as Sensor
Modules and Terminal Modules (excluding an additional TM54F).

— Fora CU310-2, no TM54F may be connected to the same DRIVE-CLIQ line as the
Power Module.

35.A maximum of 4 Motor Modules with Safety Extended Functions may be operated on one
DRIVE-CLIQ line (only for Ti= 125 ps). Additional DRIVE-CLiIQ components may not be
connected to this DRIVE-CLIQ line.

36.1f an axis has only one encoder, and if Safety functions are activated for this axis, then
this encoder may be connected to the Motor Module or to the Hub Module DMC20 only.

37.The following applies to the DRIVE-CLiIQ connection of CX/NX components to a Control
Unit:

The connection to the Control Unit is obtained from the PROFIBUS address of the CX/NX
(10 - X100, 11 - X101, 12 -» X102, 13 - X103, 14 - X104, 15 -» X105).

38.1t is not permissible to combine SIMOTION Master Control Units and SINUMERIK Slave
Control Units.

39.1t is not permissible to combine SINUMERIK Master Control Units and SIMOTION Slave
Control Units.

Note

To enable the function "Automatic configuration" to assign the encoders to the drives, the
recommended rules below must also be observed.

15.2 Recommended DRIVE-CLIQ rules

Recommended DRIVE-CLIQ rules

1. The following applies to all DRIVE-CLiQ components with the exception of the Control
Unit: The DRIVE-CLIQ sockets Xx00 are DRIVE-CIiQ inputs, the other DRIVE-CLIQ
sockets are outputs.
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2. Asingle Line Module should be connected directly to the X100 DRIVE-CLIiQ socket of the
Control Unit.

— Several Line Modules should be connected in a line.

— If the X100 DRIVE-CLIiQ socket is not available, the next higher DRIVE-CLIQ socket
should be used.

3. For a current controller cycle of 31.25 ps, a filter module should be directly connected to a
DRIVE-CLIQ socket of the Control Unit.

4. For the chassis format, Motor Modules with a current controller cycle of 250 ys should be
connected to DRIVE-CLIQ socket X101 of the Control Unit. If required, they should be
connected in a line.

— If the DRIVE-CLIQ socket X101 is not available, the next higher DRIVE-CLIQ socket
should be used for these Motor Modules.

5. For the chassis format, Motor Modules with a current controller cycle of 400 ps should be
connected to DRIVE-CLIQ socket X102 of the Control Unit. If required, they should be
connected in a line.

— If the DRIVE-CLIiQ socket X102 is not available, the next higher DRIVE-CLIQ socket
should be used for these Motor Modules.

6. For the chassis format, the Line Module and the Motor Modules should be connected to
separate DRIVE-CLIQ lines.

7. Peripheral components (e.g. Terminal Module, TM) should be connected to DRIVE-CLIQ
socket X103 of the Control Unit in a line.

— If the DRIVE-CLIQ socket X103 is not available, any free DRIVE-CLiQ socket should
be selected for the peripheral components.

8. For the booksize format, the Motor Modules in servo control mode should be connected
in line to DRIVE-CLIiQ socket X100 of the Control Unit.

— If the DRIVE-CLIQ socket X100 is not available, the next higher DRIVE-CLIQ socket
should be used for these Motor Modules.

9. The motor encoders for the first drive of a Double Motor Module should be connected to
the associated DRIVE-CLIQ socket X202.

10.The motor encoders for the second drive of a Double Motor Module should be connected
to the associated DRIVE-CLiQ socket X203.
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11.The motor encoder should be connected to the associated Motor Module:
Connecting the motor encoder via DRIVE-CLIQ:

— Single Motor Module Booksize to terminal X202

— Double Motor Module Booksize motor X1 to terminal X202 and motor X2 to terminal
X203

— Single Motor Module Chassis to terminal X402
— Power Module Blocksize with CUA31: Encoder to terminal X202
— Power Module Blocksize with CUA31: Encoder to terminal X100 or via TM31 to X501

— Power Module Chassis to terminal X402

Note

If an additional encoder is connected to a Motor Module, it is assigned to this drive as
encoder 2 in the automatic configuration.

12.DRIVE-CLIQ sockets should, as far as possible, be symmetrically wired.
Example: Do not connect 8 DRIVE-CLIQ nodes in series at one DRIVE-CLiQ socket of
the CU - but instead, connect 2 nodes at each of the 4 DRIVE-CLiQ sockets.

13.The DRIVE-CLIiQ cable from the Control Unit should be connected to DRIVE-CLIQ socket
X200 on the first booksize power unit or X400 on the first chassis power unit.

14.The DRIVE-CLIiQ connections between the power units should each be connected from
the DRIVE-CLIQ sockets X201 to X200 and/or X401 to X400 on the follow-on component.

15.A Power Module with the CUA31 should be connected to the end of the DRIVE-CLIiQ line.

Control Single Double Single Power Module
Unit Motor Motor Motor Blocksize
— Module Module Module
X103
| —] — — —
X102 X202/X402 X203 X202/X402 CUA31
— =  — = —
X101 X201/X401 X202 X201/X401 X202
ﬁ =1 = =7 —_
0 X2007X400 X201 X2007X400 X201
=] =1
X200 X200

Figure 1-3  Example: DRIVE-CLIQ line

16.0nly one final node should be connected to free DRIVE-CLIiQ sockets of components
within a DRIVE-CLIQ line (e.g. Motor Modules wired in series), for example, one Sensor
Module or one Terminal Module, without routing to additional components.

17.1f possible, Terminal Modules and Sensor Modules of direct measuring systems should
not be connected to the DRIVE-CLIQ line of Motor Modules, but rather, to free DRIVE-
CLiQ sockets of the Control Unit.
Note: This restriction does not apply to star-type connections.

18.The TM54F should not be operated on the same DRIVE-CLIiQ line as Motor Modules.
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19.The Terminal Modules TM15, TM17 and TM41 have faster sample cycles than the TM31
and TM54F. For this reason, the two Terminal Module groups should be connected to
separate DRIVE-CLIQ lines.

20.For mixed operation of the servo control and vector U/f control operating modes, separate
DRIVE-CLIQ lines should be used for the Motor Modules.

— Mixed operation of operating modes is not possible on a Double Motor Module.

21.The Voltage Sensing Module (VSM) should be connected to the DRIVE-CLIQ socket
X202 (Booksize format) or X402 (Chassis format) of the Line Module.

— If the X202/X402 DRIVE-CLIiQ sockets are not available, a free DRIVE-CLiQ socket of
the Line Module should be used.

Control Active Single
Unit Line Motor
= Module Module
X103
 m— = =  m—
X102 X202/X402 X500 X202/X402
= — =——-1
X101 X201/X401 X201/X401
= =] =]
X100 X200/X400] X200/X400
VSM
[¢]

Figure 1-4  Example of a topology with VSM for booksize and chassis components

Table 1-5 VSM connection

Component VSM connection

Active Line Module booksize X202

Active Line Module chassis X402

Power Module chassis X402

Motor Module Chassis X402 (active with PEM encoderless and "Flying restart"
function)
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1.6.3 Wiring example for drives in vector control mode

Example 1

1.5 Rules for wiring with DRIVE-CLIQ

A drive line-up with three Motor Modules in chassis format with identical pulse frequencies or
three Motor Modules in booksize format in vector control mode:

The Motor Modules Chassis with identical pulse frequencies or the Motor Modules Booksize
in vector control mode can be connected to one DRIVE-CLIQ interface on the Control Unit.

In the following diagram, three Motor Modules are connected to the DRIVE-CLIQ socket

X101.

Note

This topology does not match the topology created offline by STARTER and must be
changed manually.

Infeed 1 Drive 1 Drive 2 Drive 3
Control Active Single Single Single
Unit Line Motor Motor Motor
= Module Module Module Module
X103
 — = = = =
X102 X402 X402 X402 X402
=  — = = c
X101 X401 X401 L X401 L X401
= =] =1 —== —
X100 X400 X400 X400 X400
o —o —o —o
[ [ [
Active | X|5?0 | X%O | X%O
Interface O— - 0— - O— -
Module || xs20 K || X520 L || xo20 1
= smc || smc |! smc ||
[ 30 Ji | s Ji f| =0 i
! | i
v | ey ey ey
L —eo L —eo L —e
M M M
Figure 1-5  Drive line-up (chassis) with identical pulse frequencies
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Drive line-up comprising four Motor Modules in chassis format with different pulse frequencies

Motor Modules with different pulse frequencies must be connected to different DRIVE-CLIQ
sockets on the Control Unit.

In the following diagram, two Motor Modules (400 V, output < 250 kW, pulse frequency
2 kHz) are connected to interface X101 and two Motor Modules (400 V, output > 250 kW,
pulse frequency 1.25 kHz) are connected to interface X102.

Note

This topology does not match the topology created offline by STARTER and must be
changed manually.

Drive 1 Drive 2 Drive 3 Drive 4
Single Single Single Single
Motor Motor Motor Motor
Module Module Module Module
X%Z X%Z X402 X402
= —_
X401 L X401 X401 \ X401
=1 — == =1 =
X400 X400 X400 X400
—0 —0 —0 —o
[ | | |
|| x50 || o || o || o
X500 X500 X500 X500
O— - —I O— - —I O— - —I O— - —I
| x520 | ! | X520 |! | X520 | X520
smc || smc || smc || smc ||
[ 30 i ] 80 i ] s i || a0 |
| | | i
N e M R
L —o - —o L —o L —o
M M M M
—=——— DRIVE-CLIQ

v v o — - — Encoder
e— —— Power

Drive line-up in chassis format with different pulse frequencies

Infeed 1
Control Active
Unit Line
Module
X103
—= =
X102 X402
—= —_
X101 X401
= =1
X100 X400
o
Active
Interface
Module
=
X500
VSM
Figure 1-6
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Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

1.54 Wiring example for parallel connection of Motor Modules in vector control mode

Drive line-up with two parallel-connected Line Modules and Motor Modules in chassis format of the

same type

Parallel-connected Line Modules in chassis format and Motor Modules in chassis format of
the same type can be connected to a DRIVE-CLIiQ socket of the Control Unit.

In the following diagram, two Active Line Modules and two Motor Modules are connected to

the X100 or X101 socket.

For further information on parallel connection, see the chapter "Parallel connection of power
units" in the SINAMICS S120 Function Manual.

Note

This topology does not match the topology created offline by STARTER and must be
changed manually.

Infeed 1
Control Active Active
Unit Line Line
= Module Module
X103
—

X102 X402 X402
—= = —_
X101 X401 X401
—= =3 =
X100 X400 X400

o o
Active Active
Interface Interface
Module Module
—= —3
X500 X500
VSM VSM
Figure 1-7
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Drive 1
Single Single
Motor Motor
Module Module
= —
X402 X402
X401 L X401
X%IO X400
i ?
I ]
| | &0 | |
X500
AN
| smc
| | 30 |
| [P —— [E—
M

N

—=——— DRIVE-CLIQ
0 — - — Encoder
©— — Power

Drive line-up with parallel-connected power units in chassis format
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Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

1.5.5

Blocksize

Sample wiring: Power Modules

DRIVE-CLIQ

Power Module 340

Blocksize

D

X100

Control
Unit

E|x124

Motor cable

Encoder
cable

DRIVE-CLIQ

X100
Control

Unit
Adapter

H X124

Power Module 340
Blocksize

D

Motor cable

DRIVE-CLIQ

X500
SMC20

X520[ ]
1

D
I

&)
I

Encoder cable

Figure 1-8
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Wiring example for Power Modules Blocksize
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Preparation for commissioning

Chassis

1.5 Rules for wiring with DRIVE-CLIQ

DRIVE-CLiQ

{111

T

X100

Control
Unit

H X124

Figure 1-9
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Power Module Chassis

X500 X500
SMC20| TM31

X520[])

Q. |D
I

Motor cable Encoder cable

Wiring example for Power Modules Chassis

Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1 33



Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

1.5.6

Changing the offline topology in STARTER

The device topology can be changed in STARTER by moving the components in the
topology tree.

Table 1- 6

Example: changing the DRIVE-CLIQ topology

Topology tree view

Remark

= fla SINAMICS_S120_CU320
L Overview
» Configuration

Topology tree |

Bl <Control_Unit (1)

= [THTY Infeed.Infeed (2)

Free

Select the DRIVE-CLiIQ component.

Topaology tree I

Bl Control_Unit (1)

= [CHOpY Infeed Infeed (2)

=[O Drive_1,Fower_unit (3)
o Free
-[ZHo[ Drive_1.5M_to_Encoder_1
Free
o]l 551 3120- ITE13-0Axx (3)
Free
Free
Free

Keeping the mouse button depressed,
drag the component to the required
DRIVE-CLIQ interface and release the
mouse button.

Topalogy tree |

Bl Control_Unit (1)
= [EHOp nfeed.Infeed (2}

E[_ Free

e ] Free
ive_ 1. FPower_unit (3)

Free

- [ZH O[] Dirive_1.5M_to_Encoder_1 {4)

You have changed the topology in
STARTER.
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Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

1.5.7 Offline correction of the reference topology

Description

The topology is based on a modular machine concept. The machine concept is created
"Offline" in STARTER in the maximum version as reference topology.

The maximum version is the maximum expansion of a particular machine type. In the
maximum version, all the machine components that can be used are pre-configured in the
reference topology.

Deactivate components and does not exist

In a lower expansion stage of the machine, in the reference topology, you must select the
drive objects and encoder not used in the actual topology. To do this, for the corresponding
drive objects and encoder, set parameter p0105 or p0145 = 2 (deactivate component and
does not exist). Components set to the value "2" in a project generated offline must never be
inserted in the actual topology at all.

If a component fails, the sub-topology can also be used to allow a machine to continue to
operate until the spare part is available. In this case, however, no BICO source must be
interconnected from this drive object to other drive objects.

Example of a sub-topology

Commissioning Manual

Commissioning Manual

The starting point is a machine created "offline" in STARTER. "Drive 1" was not implemented
for this machine.

® You can remove drive object "Drive 1" "offline" from the reference topology using p0105 =
2.

® Change over the DRIVE-CLIiQ cable from the Control Unit directly to "Drive 2".
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Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

e Transfer the project with "Download to drive unit".

® Then execute a "Copy RAM to ROM".

Infeed 1 Drive 1 Drive 2
CU320-2 Active Single Single
Line Motor Motor
[ Module Module Module
XgZ ng XgZ Xé]IZ
X101 X401 X401 | | x401
X100 X400 X400 X400
Setpoint
o —f) —f)
topology |' |'
. = =
Inpt\g:]');ie | X500 | X500
Oe= - 4 Do - 4
Module || xs20 K || xs20 K
= smc || smc ||
X500 [l 30 [ || 30 |
i |
VSM | i | i
e e | o
M M
Infeed 1 Drive 2
CU320-2 Active Single
Line Motor
[ Module Module
X|1__(_)|2 XgZ XgZ
X101 X401 reconnected X401
= =3
X100 X400 X400
Partial o —
topology [
. =
Active I X500
Interface o—-1
Module | X520 |V
= smc ||
X500 | 30 I
VS
VSM
L —o
M

Figure 1-10 Example of a sub-topology

—=—— DRIVE-CLIQ
o — - — Encoder

@= = Power

/\ CAUTION
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Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

If a drive in a Safety Integrated drive line-up is deactivated using p0105, then r9774 is

not correctly output because the signals of the deactivated drive are no longer updated.

Remedy: Before deactivating, take this drive out of the group. See also: SINAMICS

S120 Safety Integrated Function Manual

Activating/deactivating components

Drive objects can be activated/deactivated using parameter p0105 and encoders with
p0145[0...n] in the Expert list in the same way. If a component is not required at certain
times, then change the component parameters p0105 or p0145 from "1" to "0". The
deactivated components remain inserted, however, they are deactivated. Errors are not

displayed from deactivated components.

Overview of important parameters (see SINAMICS S120/S150 List Manual)

Commissioning Manual

p0105 Activate/deactivate drive object

r0106 Drive object active/inactive

p0125 Activate/deactivate power unit component

r0126 Power unit component active/inactive

p0145[0...n] activate/deactivate encoder interface

r0146 Encoder interface active/inactive

p9495 BICO response to deactivated drive objects

p9496 Re-establish BICO to the now activated drive objects
r9498[0...29] BICO BI/CI parameter for deactivated drive objects
r9499[0...29] BICO BO/CO parameter for deactivated drive objects
r9774.0...31 CO/BO: Sl Status (group STO)

Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1
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Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

1.5.8 Sample wiring for servo drives

The following diagram shows the maximum number of controllable servo drives and extra
components. The sampling times of individual system components are:

e Active Line Module: p0115[0] = 250 ps
® Motor Modules: p0115[0] = 125 us

® Terminal Module/Terminal Board p4099 = 1 ms

l)%m'—“ SMy SMx SMx SMx SMx SMx SMx
g |
X500
TMX X500 X500 X500 X500 X500 X500 X500
—t—1 — — — [ —  —  —
Control SMM SMM DMM SMM SMM
Unit
ni Sy
X103 X203
—
X102 X500 X202 X202 X202 X202 X202
— — — [ — [ — — [ m—
X101 X201 X201 X201 X201 X201
[ — [ m— — — ——
X100 | | X200 | X200 | X200 )% | )%
ALM SMy
X500
—t——1
X202
—
X201
—
X200
—
Figure 1-11  Sample servo topology
Legend for topology example:
ALM = Active Line Module
SMM = Single Motor Module
DMM = Double Motor Module
SMx = Motor encoder
SMy = Direct measuring system
TMx = TM31, TM15DI/DO, TB30
Commissioning Manual
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Preparation for commissioning
1.5 Rules for wiring with DRIVE-CLIQ

1.5.9 Sample wiring for vector V/f drives
The following diagram shows the maximum number of controllable vector V/f drives with
additional components. The sampling times of individual system components are:
® Active Line Module: p0115[0] = 250 ps
® Motor Modules: p0115[0] = 125 us
® Terminal Module/Terminal Board p4099 = 1 ms
® Max. 12 axes can be controlled in V/f mode
—_
X501
=
X500
TMx SMM SMM SMM SMM
CU320
X202 X202 X202 X202
— —_ — —
X103 X201 X201 X201 g
o=
X100
=
ALM SMM SMM SMM SMM
X202 X202 X202 X202 X202
— — — — o |
= (- - (= - = ALM = Active Line Module
= = _|——X2£| _l = _l = SMM = Single Motor Module
TMx = TM31, TM15DI/DO

Figure 1-12  Sample topology for vector V/f control

1.5.10 Notes on the number of controllable drives

The number and type of controlled axes and the extra activated functions of the project can
be scaled by configuring the firmware. Especially for demanding configurations, drives with
high dynamics or a large number of axes with additional utilization of special functions for

example, a check using the SIZER configuration tool is recommended. The SIZER
calculates the feasibility of the project.

The maximum possible functionality depends on the performance of the Control Unit used
and the components configured.

Commissioning Manual
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Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

1.5.10.1

System sampling times and number of controllable drives

This chapter contains a list of the axes that can be operated with SINAMICS S120
depending on the cycle times in the various control modes. The other available remaining
computation times are available for options (e.g. DCC).

Cycle times for the "servo" control mode

The following table shows the number of axes that can be operated depending on the

selected cycle times in the "servo" control mode:

Table 1-7 Sampling time setting for servo
Cycle times [us] Number Motor / dir. TMY/TB
Current Speed controller Axes Infeed measuring
controller systems
125 125 6 1 [250 ps] 6/6 32000 ps]
62.5 62.5 3 1 [250 ps] 3/3 3[2000 ps]
31.252 31.252 1 1 [250 ps] 1/1 3[2000 ps]

sampling time.

2) In the clock cycle level 31.25 ys you can additionally set-up the following objects:
- 1 servo axis with a sampling time of 125 ps
- 2 U/f axes with a sampling time of 500 ps

1) Valid for TM31 or TM15I0O; for TM54F, TM41, TM15, TM17, TM120 - restrictions are possible dependent on the set

40

The following combinations are permissible for current controller cycle mixed operation:

® Servo with 125 us and servo with 250 ps (only 2 clock cycle levels may be mixed)

® Servo with 62.5 us and servo with 125 s (only 2 clock cycle levels may be mixed)

Note the following: 1 axis with 31.25 us corresponds to

® 2 servo axes with 62.5 us
® 4 servo axes with 125 us
e 8 U/f axes with 500 us

Commissioning Manual
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Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

Cycle times in the "vector" control mode

The following table shows the number of axes that can be operated depending on the
selected cycle times in the "vector" control mode:

Table 1- 8 Sampling time setting for vector

Cycle times [ps] Number Motor / dir. ™Y/ TB
Current Speed controller Axes Infeed? measuring
controller systems
500 2000 6 1 [250 ps] 6/6 3 [2000 ps]
4009 1600 5 1 [250 ps] 5/5 3[2000 ps]
250 1000 3 1[250 ps] 3/3 32000 ps]

1) Valid for TM31 or TM15I0; for TM54F, TM41, TM15, TM17, TM120 - restrictions are possible dependent on the set
sampling time.

2) For power units in chassis format, the infeed cycle depends on the power rating of the module and can assume values
of 400 ys, 375 ps or 250 ps.

3) This setting results in lower remaining computation times.

The following combination is permissible in current controller cycle mixed operation:

e Vector with 250 ys and vector with 500 ps

NOTICE

Restriction for chassis format in the case of special functions

If edge modulation and wobbling are activated simultaneously with p1802 = 7 and
p1810.2 = 1 respectively, the quantity structure for vector control is halved. Then, for
example, a maximum of 3 axes at a current control cycle of 500 ps, 2 axes at 400 ps or
1 axis at 250 ps are possible.

Commissioning Manual
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1.5 Rules for wiring with DRIVE-CLIQ

Cycle times in the "Vector U/f" control mode

The following table shows the number of axes that can be operated depending on the
selected cycle times in the "Vector U/f" control mode:

Table 1- 9 Sampling time setting for vector U/f

Cycle times [us] Number Motor / dir. TM/TB
Current Speed controller Drives / Infeed measuring
controller systems
500 2000 12 1 [250 ps] -/ - 3 [2000 ps]

Mixed operation of the "Servo" and "Vector U/f* control modes

In mixed "Servo" with "Vector U/f control" operation, one axis with servo control is considered
to be two axes in U/f control mode.

Table 1-10  Number of axes for mixed operation of servo controller and U/f control

Number of axes in servo control Number of axes in U/f control

6 125 ps 3 62.5 us 0

5 125 us 2 500 ps
4 125 s 2 62.5 ps 4 500 ps
3 125 ps 6 500 ps
2 125 ps 1 62.5 us 8 500 ps
1 125 us 10 500 ps
0 0 12 500 ps

Mixed operation of the "Vector" and "Vector U/f* operating modes

In mixed "Vector" with "Vector U/f control" operation, one axis in vector control is considered
to be two axes in U/f control mode. A maximum of 6 axes are permitted in conjunction with
vector control.

Table 1- 11  Number of axes for mixed operation of vector controller and U/f control

Number of axes in vector control Number of axes in U/f control

6 250 ps 0

5 250 us 1 500 ps
4 250 us 2 500 ps
3 250 ps 3 500 ps
2 250 ps 4 500 ps
1 250 us 5 500 ps
0 12 500 ps
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1.5 Rules for wiring with DRIVE-CLIQ

Using DCC

The available remaining computation time can be used for DCC. In this case, the following
supplementary conditions apply:

® For a2 ms time slice, a max. of 75 DCC blocks can be configured for each servo axis
with 125 ps that can be omitted/eliminated (2 2 U/f axes with 500 pus).

e 75 DCC blocks for 2 ms time slice correspond to 2 U/f axes with 500 ps.
® 50 DCC blocks for 2 ms time slice correspond to 1.5 U/f axes with 500 ps.

Using EPOS

The following table shows the number of axes that can be operated depending on the
selected cycle times

Table 1- 12 Sampling times when using EPOS

Cycle times [us] Number
Current controller Speed controller Axes Infeed
250 250 6 1 [250 ps]
250 250 5 1 [250 ps]
125 125 4 1 [250 ps]

The use of an EPOS function module (with 1 ms position controller/4 ms positioner)
corresponds to 0.5 U/f axes with 500 ps.

Using CUA31/CUA32
Information on using the Control Unit Adapter CUA31 or CUA32:
® CUAB31/32 is the first component in the CUA31/32 topology: 5 axes
o CUAS31/32 is not the first component in the CUA31/32 topology: 6 axes

® For a current controller cycle of 62.5 us, only 1 axis is possible with one CUA31/32.

Commissioning Manual
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1.5 Rules for wiring with DRIVE-CLIQ

1.5.10.2 Optimizing DRIVE-CLIQ

Symmetrical distribution for the controller clock cycles 62.5 ys and 31.25 ps

For faster computation times of the master Control Unit, the axes must be distributed across
the DRIVE-CLIiQ connections as follows:

e DRIVE-CLIQ socket X100: Infeed, axes 2, 4, 6, ...
e DRIVE-CLIQ socket X101: Axes 1, 3, 5, ...
Axes 1, 2, 3, 4, 5, 6, ... this should indicate the sequence of the drive controllers.

The advantage of this arrangement is that the Control Unit always receives 2 measured
values simultaneously.

Commissioning Manual
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Preparation for commissioning

1.5 Rules for wiring with DRIVE-CLIQ

1.5.10.3 Default settings for the sampling times

When commissioning for the first time, the current controller sampling times (p0115[0]) are
automatically pre-set with factory setting values:

Table 1- 13  Factory settings

Construction type Number p0112 p0115[0] | p1800

Active Infeed and Smart Infeed
Booksize 1 2 (Low) 250 ps -
Chassis 1 2 (Low) 250 ps -
400 V /< 300 kW
690 V /< 330 kW
Chassis 1 0 (Expert) 375 ps (p0092 = 1) -
400 V /> 300 kW 1 (xLow) 400 s (p0092 = 0) -
690 V /> 330 kW
Basic Infeed
Booksize 1 4 (High) 250 ps -
Chassis 1 3 (Standard) 2000 ps -
Servo
Booksize 1t0 6 3 (Standard) 125 ps 4 kHz
Chassis 1t06 1 (xLow) 250 ps 2 kHz
Blocksize 1to5 3 (Standard) 125 ps 4 kHz
Vector
Booksize 1 to 3 only n_ctrl 3 (Standard) 250 ps 4 kHz
Chassis 1to 6 only U/f 2 kHz
400 V / < 250 kW
Booksize 4 to 6 only n_ctrl 0 (Expert) 500 ps 4 kHz
Chassis 7to12 onIy U/f 2 kHz
400 V / < 250 kW
Chassis 1 to 4 only n_ctrl 0 (Expert) 375 ps (p0092 = 1) 1.333 kHz
> 250 kW 1 to 5 only U/f 1 (xLow) 400 ps (p0092 = 0) 1.25 kHz
690 V 1 to 6 only n_ctrl 0 (Expert) 500 ps (p0092 = 1) 2 kHz
Booksize > 6 only U/f 0 (Expert) 500 ps 4 kHz
Chassis 2 kHz
Blocksize 1 to 3 only n_ctrl 3 (Standard) 250 ps 4 kHz

1 to 6 only U/f

> 3 n_ctrl (min. 1) 0 (Expert) 500 ps 4 kHz

> 6 only U/f
Caution
If a Power Module in blocksize format is connected to a Control Unit, the sampling times of all vector drives are set
according to the rules for Power Modules in blocksize format (only 250 ps or 500 us possible).
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Preparation for commissioning

1.6 Powering-up/powering-down the drive system

1.6 Powering-up/powering-down the

Powering up the infeed

POWER ON

v

S1 : Closing lockout

<1>ZSWA.06 =1
ZSWA.00/01/02/11 =0

v

"Commissioning ready"
(p0010 = 0 and p0009 = 0) —
"0 = OFF1" (STWAE.00) —Q
"0 = OFF2" (STWAE.01) —
24V at EP terminals —
Motor Module <3>

<1>

v

S2: Ready to start
ZSWA.00 =1,

ZSWA.01/02/06 =0

- Main contactor open
- Wait for switch-on

v

"0 = AUST" —

&

p0862

<1>

S3: Ready
SWA.00/01 =1, 19
SWA.02/06/11 =0 <2>

Line contactor is CLOSED
Wait for pre-charging

Z
Z

<1>

"Enable operation" (STWA.03) p3490

&

<1>

( S4: operation
ZSWAE.00/01 =1
ZSWAE.02/06/11 =0
tF‘ulses enabled
- Controller enabled

)

"0 = AUS1"—(Q

Eﬁ\j

drive system

ST

Open
line contactor

S6
Open
line contactor

A

"0 = OFF2" —Q

-

&

Figure 1-13  Powering up the infeed
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<1> STWA.xx = control word sequence control bit xx (r0898);

ZSWA .xx = status word sequence control bit xx (r0899).
<2>r0002 = operating display
<3> only required, if "Safe Torque Off (STO)" safety function is activated
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Powering up the drive

POWER ON

S1 : Closing lockout

<1>ZSWA.06 =1
ZSWA.00/01/02/11 =0

Drive at standstill

3x
<2>

"Commissioning ready" v
(p0010 =0 and p0009 =0) —
"0 = OFF1" (STWA.00) <—>C
"0 = OFF2" (STWA.01) —
"0 = OFF3" (STWA.02) —

24 V at EP terminals —

Pulse enable HW
[FP2701.8] [FP2711.8]

&

S5b: Quick stop

ZSWA.00/01 =1, ZSWA.11
ZSWA.02/06 =0

)

Preparation for commissioning
1.6 Powering-up/powering-down the drive system

Drive via fast stop ramp
or torque limitton=0

travel, then disable pulses J

:

Motor Module <3> <1>

S2: Ready to start
ZSWA.00 =1,
ZSWA.11=0
- Line contactor is OPEN
- Wait for switch-on

"0= AUS1"£

21

<2>|

5

Infeed ready &
p0864 Pulse enable HW &
[FP2701.8]
from Line Module or INFEED %
(r0863.0) 33: Read
ZSWA.00/01 =1, 19
ZSWA.02/06/11 =0 <2> S5a: Ramp stop

ZSWA.00/01 =1
ZSWA11 =1
ZSWA.02/06 =0

Line contactor is CLOSED
Wait for pre-charging

"Enable operation" (STWA.03)
"Ready" from Motor Module (r0863.0)

— 1

Demagnetization completed &
(r0046.27 = 0)
o=Aust"—d &
¢ <1>
S4: operation
ZSWA.00/01 =1
ZSWA11 =1 00
ZSWA.06 =0 <2>

Pulses enabled
Controller enabled

L

<1> STWA .xx = control word sequence control bit xx (r0898);

ZSWA .xx = status word sequence control bit xx (r0899)
<2>r0002 = operating display
<3> only required, if "Safe Torque Off (STO)" safety function is activated

Figure 1-14  Powering up the drive
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1.6 Powering-up/powering-down the drive system

Off responses
e OFF1
— n_set = 0 is input immediately to brake the drive along the deceleration ramp (p1121).

— When zero speed is detected, the motor holding brake (if parameterized) is closed
(p1215). The pulses are suppressed when the brake application time (p1217) expires.
Zero speed is detected if the actual speed drops below the threshold (p1226) or if the
monitoring time (p1227) started when the speed setpoint < speed threshold (p1226)
has expired.

e OFF2
— Instantaneous pulse suppression, the drive "coasts" to a standstill.
— The motor holding brake (if parameterized) is closed immediately.
— Switching on inhibited is activated.

e OFF3

— n_set=0 is input immediately to brake the drive along the OFF3 deceleration ramp
(p1135).

— When zero speed is detected, the motor holding brake (if parameterized) is closed.
The pulses are suppressed when the brake application time (p1217) expires. Zero
speed is detected if the actual speed drops below the threshold (p1226) or if the
monitoring time (p1227) started when the speed setpoint < speed threshold (p1226)
has expired.

— Switching on inhibited is activated.
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Preparation for commissioning

Control and status messages

Table 1- 14  Power-on/power-off control

1.6 Powering-up/powering-down the drive system

Signal name Internal control word Binector input PROFdrive/Siemens
telegram 1 ... 352
0 = OFF1 STWA.00 p0840 ON/OFF1 STW1.0
STWAE.00
0 =OFF2 STWA.01 p0844 1. OFF2 STW1.1
STWAE.O1 p0845 2. OFF2
0=OFF3 STWA.02 p0848 1. OFF3 STW1.2
p0849 2. OFF3
Enable operation STWA.03 p0852 Enable operation STW1.3
STWAE.03
Table 1- 15 Switch-in/switch-out status signal
Signal name Internal status word Parameter PROFdrive/Siemens
telegram 1 ... 352
Ready for switching on ZSWA.00 r0899.0 ZSW1.0
ZSWAE.00
Ready for operation ZSWA.01 r0899.1 ZSW1.1
ZSWAE.01
Operation enabled ZSWA.02 r0899.2 ZSW1.2
ZSWAE.02
Pulse inhibit ZSWA.06 r0899.6 ZSW1.6
ZSWAE.06
Pulses enabled ZSWA.11 r0899.11 ZSW2.10

1) only available in Interface Mode p2038 = 0

Function diagrams (see SINAMICS S120/S150 List Manual)

Commissioning Manual

2610 Sequence control - sequencer

2634 Missing enable signals, line contactor control
8732 Basic Infeed - sequencer
8832 Smart Infeed - sequencer

8932 Active Infeed - sequencer
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Preparation for commissioning

1.6 Powering-up/powering-down the drive system
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21 Procedure when commissioning

Once the basic requirements have been met, commissioning can proceed in the following

steps:

Table 2- 1

Commissioning

Step

Activity

1

Create project with STARTER.

Configure the drive unit in STARTER.

Save the project in STARTER.

Go online with the target device in STARTER.

Load the project to the target device.

Dl wN

The motor starts to run.

Note

If motors with a DRIVE-CLIQ interface are used, when the Sensor Module is replaced at the
motor, all motor and encoder data should be saved in a non-volatile manner by setting
parameter p4692 = 1.
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2.1 Procedure when commissioning

2.1.1 Safety guidelines

/\DANGER

A hazardous voltage will be present in all components for a further five minutes after the
system has been shutdown.

Note the information on the component!

/\CAUTION

A project with Safety Integrated can be generated offline; an acceptance test must be
carried out when commissioning, which is only possible online.

Note

The design guidelines and safety information in the Equipment Manuals must be carefully
observed (refer to the documentation SINAMICS S120, Equipment Manual GH1).

CAUTION

In STARTER, after the changeover of the axis type via p9302/p9502 and subsequent
POWER ON, the units that depend on the axis type are only updated after a project upload.
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2.2 STARTER commissioning tool

Short description

The STARTER commissioning tool is used to commission drive units from the SINAMICS
product family.

STARTER can be used for the following:
e Commissioning

® Testing (via the control panel)

® Drive optimization

® Diagnostics

System prerequisites

You can find the system requirements for STARTER in the "readme" file in the STARTER
installation directory.

2.2.1 Important STARTER functions

Description
STARTER provides, among others, the following tools for handling projects:
® Restoring the factory settings
® Commissioning Wizard
® Configuring and parameterizing a drive
® (Creating and copying data sets
® | oading the project from the PG/PC into the target device
® Copy RAM to ROM
® | oading the project from the target device into the PG/PC

Restoring the factory settings

You can use this function to set all the parameters in the working memory of the Control Unit
to the factory settings. To ensure that the data on the memory card is also reset to the
factory settings, choose the "Copy from RAM to ROM" function.

This function can be activated as follows:
® Right-click Drive unit -> Target system -> Restore factory settings
® Drive unit grayed out -> "Restore factory settings" button

For more information about STARTER, see Getting Started for SINAMICS S120.
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2.2 STARTER commissioning fool

Creating and copying data sets (offline)

Drive and command data sets (DDS and CDS) can be added in the drive's configuration
screen. For this, the appropriate buttons must be pressed. Before data sets are copied, all
the wiring needed for both data sets should be completed.

For more information about data sets, refer to the Basics chapter in the SINAMICS S120
Function Manual Drive Functions.

Download to target device

You can use this function to load the current STARTER project to the Control Unit. A
consistency check is first made for the project; if inconsistencies are detected, then the
associated messages are output. You must resolve these inconsistencies before loading. If
no inconsistencies are detected, then the data is loaded into the work memory of the Control
Unit and then a reset is initiated.

This function can be activated as follows:

® Right-click Drive unit -> Target system -> Load to target system

e Drive unit grayed out -> "Load to target system" button

e Online/offline comparison screen form -> "Load project to target device" button

® Project to all drive units simultaneously:
"Load project to target system" button or menu Project -> Load to target system

Copy RAM to ROM

Load to PG/PC

54

You can use this function to save volatile Control Unit data to the non-volatile memory
(memory card). This ensures that the data is still available after the 24 V Control Unit supply
has been switched off.

This function can be activated as follows:
e Extras -> Setting -> Download -> Activate "Copy from RAM to ROM"

This means that every time data is loaded to the target system by choosing "Load project
to target system", the data is stored in the non-volatile memory.

® Right-click Drive unit -> Target system -> Copy from RAM to ROM
® Drive unit grayed out -> "Copy from RAM to ROM" button

You can use this function to load the current Control Unit project to STARTER.
This function can be activated as follows:

® Right-click Drive unit -> Target system -> Load to PG/PC

® Drive unit grayed out -> "Load to PG" button

® "ONLINE/OFFLINE comparison" screen -> "Load to PG" button
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222 Activating online operation: STARTER via PROFIBUS

Description

The following options are available for online operation via PROFIBUS:

® Online operation via PROFIBUS adapter

STARTER via PROFIBUS (example with 2 CU320-2 DP)

PG/PC

STARTER

O -

PROFIBUS
adapter

PROFIBUS

PROFIBUS interface

DP address
SR
O a
U

Ve %

Address
9

Address
8

Figure 2-1 Connecting the programming device to the target device via PROFIBUS
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2.2 STARTER commissioning fool

Settings in STARTER for direct online connection via PROFIBUS
The following settings are required in STARTER for communication via PROFIBUS:

® Tools -> Set PG/PC Interface...

Add/remove interfaces

e Extras -> Set PG/PC interface... -> Properties

Activate/deactivate "PG/PC is the only master on the bus".

Note
e Baud rate

— Connecting STARTER to an operational PROFIBUS:

STARTER automatically detects the baud rate used by SINAMICS for PROFIBUS.

— Connecting STARTER for commissioning:
The Control Unit automatically detects the baud rate set in STARTER.

¢ PROFIBUS addresses

The PROFIBUS addresses for the individual drive units must be specified in the
project and must match the address settings on the devices.

223 Activating online operation: STARTER via Ethernet

Description

The Control Unit can be commissioned using a programming device (PG/PC) via the
integrated Ethernet Interface. This interface is provided for commissioning purposes only
and cannot be used to control the drive in operation. Routing in conjunction with a CBE20

expansion card is not possible.

Preconditions

e STARTER from version 4.1.5 or higher

STARTER via Ethernet (example)

STARTER PG/PC

OZD. —>

Ethernet
adapter

Ethernet

AV

Control
Unit

Device1
(IP 1)

Figure 2-2  Connecting the programming device to the target device via Ethernet (example)

56

Commissioning Manual

Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1



Commissioning
2.2 STARTER commissioning fool

Procedure for establishing online operation via Ethernet
1. Installing the Ethernet interface in the PG/PC according to the manufacturer's
specifications
2. Setting the IP address in Windows XP.

The PG/PC is assigned a free IP address here (e.g. 169.254.11.1). The factory setting of
the internal Ethernet interface X127 of the Control Unit is 169.254.11.22.

3. Setting the online interface in STARTER.
4. Assigning the IP address and the name via the STARTER tool.

Setting the IP address in Windows XP

On your desktop, right-click "Network environment" -> Properties -> double-click on the
network card and choose -> Properties -> Internet Protocol (TCP/IP) -> Properties -> Enter

the IP addresses and the subnet mask.

Internet Protocol (TCP/IP) Properties

eneral
You can get IP gettings azsigned automatically if your netwaork, suppaorts

thiz capability. Othemwize, vou need to ask your network, administrator for
the appropriate |P settings.

() Obtain an IF address automatically
(%) Usze the follawing IP address:
IP address: 169 284 11 0 1

Subnet mazk: 2eR 02850 0 .0

Default gateway:

(%) Usze the follawing DMNS server addresses
Prefenred DMS server

Alternate DMS server:

[ Ok H Canicel ]

Figure 2-3  Setting the IP address from the PG/PC
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Settings in STARTER

In STARTER, communication via Ethernet should be set as follows (the Ethernet interface

58

that we use in this example has the designation Realtek RTL8139):

Tools -> Set PG/PC Interface...

New Project

Uszer projects l

3

M amne

| Starage path

% erster Test
% niever Test

% niever Test 4
% nieer Test 4a
% niewer Test 4b

C:\Program FileshSiemenshSteprhe
o hprogram fileshsiemensstep e
C:AProgram Filez\Siemenz\Stephs
C:\Program Filez\Siemenz\Step s
C:%Program Filez\Siemenz\Stephs

% neuer Tests C:%Program Filez\Siemenz\Step s
Eﬂ emavmre T omm b T Drmmr = Cilmnh Cimrm e LN ) S L W
£ »
-
Marme:
|new project | J
-
Storage location [path]:
|I::"~F'ru:ugram FilezhSiemenshStep s Fproj Browse... |
Cancel Help |

Figure 2-4

Selecting the Ethernet interface at the programming device

Right-click on the the drive unit -> Target device -> Online access -> Module address
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Properties - Drives (online) El

General MnduleAddresses]

Rack: 0 _|::|
Slat: 2 _|::|
T arget station: * Local

" Accessible via network transition

Connection ta target station
Type Address

- | 169.254,11.22

Cancel Help

Figure 2-5  Setting online access

Assigning the IP address and the name

Note

ST (Structured Text) conventions must be satisfied for the name assignment of 1O devices in
Ethernet (SINAMICS components). The names must be unique within Ethernet.
The characters "-" and "." are not permitted in the name of an |O device.

Note

The IP address and device name for the Control Unit are stored on the memory card (non-
volatile).

Assignment with STARTER, "Accessible nodes" function
Use the STARTER to assign an IP address and a name to the Ethernet interface.

® Connect the programming device (PG/PC) and the Control Unit using a crosslink
Ethernet cable.

e Switch on the Control Unit.
® Open STARTER.
® FEither create a new project or open an existing one.

® A search is performed for available nodes in Ethernet via Project -> Accessible nodes or
the "Accessible nodes" button.

® The SINAMICS drive object is detected and displayed as a bus node with IP address
169.254.11.22 and without name.
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2.2 STARTER commissioning fool

224

Description

Preconditions

60

Mark the bus node entry and select the displayed menu item "Edit Ethernet node" with
the right mouse button.

In the following "Edit Ethernet node" screen, enter the device name for the Ethernet
interface and click the "Assign name" button. For the IP configuration, enter the subnet
mask (255.255.0.0). Then click the "Assign IP configuration" button and close the mask.

The "Update (F5)" button displays the IP address and name in the entry for the bus node.
If not, close the "Accessible nodes" screen and perform another search for accessible
nodes.

If the Ethernet interface is displayed as bus node, mark the entry and click the "Accept"
button.

The SINAMICS drive is displayed as drive object in the project tree.
Further configurations can be performed for the drive object.

Click "Connect to target system" and load the project to the Control Unit's memory card
with Target system -> Load -> To target device.

Note

The IP address and device name are stored on the memory card of the Control Unitin a
non-volatile fashion.

Parameterizing the interface using the expert list

Assign the "Name of Station" using parameter p8900

Assign the "IP Address of Station" using parameter p8901 (factory setting 169.254.11.22)
Assign the "Default Gateway of Station" using parameter p8902 (factory setting 0.0.0.0)
Assign the "Subnet Mask of Station" using parameter p8903 (factory setting 255.255.0.0)
Activate the configuration with p8905 = 1

Activate the configuration and save with p8905 = 2

Activating online operation: STARTER via PROFINET IO

Online operation with PROFINET IO is implemented using TCP/IP.

STARTER commissioning tool from version 4.1.5 or higher
Communication Board CBE 20 in the Control Unit

Commissioning Manual
Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1



Commissioning
2.2 STARTER commissioning fool

STARTER via PROFINET IO (example)

Ethernet
interface
STARTER PG/ PC \ Control
Ethernet | Ethernet Unit
adapter Device1
(IP 1)

Figure 2-6  STARTER via PROFINET (example)

Procedure for activating online mode with PROFINET
1. Setting the IP address in Windows XP
The programming device (PG/PC) is assigned a fixed, free IP address.
2. Settings in the STARTER commissioning tool

3. Select online operation in the STARTER commissioning tool.

Setting the IP address in Windows XP

On the desktop, right-click on "Network environment" -> Properties -> double-click on
Network card and choose -> Properties -> Internet Protocol (TCP/IP) -> Properties -> Enter
the freely-selectable addresses.

Internet Protocol (TCP/IP) Properties @g|

General

You can get IP settings assigned automatically if pour network, supports
this capability. Otherwise, you need to ask your network. administrator for
the appropriate [P zettings.

() Obtain an IP address automatically
() Use the following IP address:

IP address: 163,254 .11 01
Subnet mask: 2852850 .0

Drefault gateway:

() Use the fallowing DNS server addresses:
Prefered DNS server:

Alternate DNS server:

[ ]9 H Cancel ]

Figure 2-7 Internet Protocol (TCP/IP) properties
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Settings in STARTER
The following settings are required in STARTER for communication via PROFINET:

62

® Tools -> Set PG/PC Interface...

New Project

Uszer projects l
M amne | Starage path A
% erster Test C:\Program FileshSiemenshSteprhe
% neuer Test o hprogram fileshsiemensstep e
% newer Test 4 C:AProgram Filez\Siemenz\Stephs
% never Test 4a C:\Program Filez\Siemenz\Step s
% never Test 4b C:%Program Filez\Siemenz\Stephs
% neuer Tests C:%Program Filez\Siemenz\Step s
Eﬂ emavmre T omm b T Drmmr = Cilmnh Cimrm e LN ) S L W
£ »
-
Marme:
|new project | J
-
Storage location [path]:
|I::"~F'ru:ugram FilezhSiemenshStep s Fproj Browse... |
Cancel Help |

Figure 2-8  Setting the PG/PC Interface
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® Right-click Drive unit -> Target device -> Online access -> Module address

Properties - Drives (online) §|

General  Module Addreszes ]

Rack: i} Q
Slot: 2 A
Target station: + Local

" Accessible via netwark, transitian

Connection ta target station
Type Address

+ | 169.254.11.22

Cancel Help

Figure 2-9  Setting online access
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2.2 STARTER commissioning fool

Assigning the IP address and the name

64

Note

ST (Structured Text) conventions must be satisfied for the name assignment of 10 devices in
PROFINET (SINAMICS components). The names must be unique within PROFINET.
The characters "-" and "." are not permitted in the name of an 1O device.

Assignment with STARTER, "Accessible nodes" function

Use the STARTER to assign an IP address and a name to the PROFINET interface (e.g.
CBE20).

Connect the programming device via Ethernet cable to the Control Unit.
Switch on the Control Unit.
Open STARTER.

A search is performed for available nodes in PROFINET via Project -> Accessible nodes
or the "Accessible nodes" button.

The Control Unit as SINAMICS drive object with CBE20 is detected as node with IP
address 0.0.0.0 and is displayed without name.

Mark the bus node entry and select the displayed menu item "Edit Ethernet node" with
the right mouse button.

In the following "Edit Ethernet node" screen, enter the device name for the PROFINET
interface and click the "Assign name" button. Enter the IP address (e.g. 192.168.0.2) in
the IP configuration and specify the subnet screen (e.g. 255.255.255.0). Then click the
"Assign IP configuration" button. Close the screen.

The "Update (F5)" button displays the IP address and name in the entry for the bus node.
If not, close the "Accessible nodes" screen and perform another search for accessible
nodes.

If the PROFINET interface is displayed as bus node, mark the entry and click the
"Accept" button.

The SINAMICS drive with CBE20 is displayed as drive object in the project tree.
Further configurations can be performed for the drive object.

Click "Connect to target system" and load the project to the Control Unit's memory card
with Target system -> Load -> To target device.

Note

The IP address and device name for the Control Unit are stored on the memory card
(non-volatile).
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2.3 Basic Operator Panel 20 (BOP20)

Short description

The Basic Operator Panel 20 (BOP20) is a basic operator panel with six keys and a two-line
display unit with background lighting. The BOP20 can be plugged onto the SINAMICS
Control Unit and operated.

The BOP20 supports the following functions:

® |nput and changing parameters

Display of operating modes, parameters and alarms

Display and acknowledgement of faults

® Powering-up/powering-down while commissioning

Simulation of a motorized potentiometer

2.3.1 Operation with BOP20 (Basic Operator Panel 20)

2311 General information about the BOP20

The BOP20 can be used to switch on and switch off drives during the commissioning phase
as well as display and modify parameters. Faults can be diagnosed as well as
acknowledged.

The BOP20 is snapped onto the Control Unit. To do this, the blanking cover must be
removed (for additional notes on installation, see the Manual).

Overview of displays and keys

Commissioning Manual
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Drive-No.

Figure 2-10  Overview of displays and keys
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Information on the displays

Table2-2  LED
Display Meaning
top left The active drive object of the BOP is displayed here.
2 positions The displays and key operations always refer to this drive object.
RUN Lit if at least one drive in the drive line-up is in the RUN state (in operation).
RUN is also displayed via bit r0899.2 of the drive.
top right The following is displayed in this field:
2 positions e More than 6 digits: Characters that are still present but are invisible (e.g. "r2" —> 2
characters to the right are invisible, "L1" —> 1 character to the left is invisible)
e Faults: Selects/displays other drives with faults
e Designation of BICO inputs (bi, ci)
¢ Designation of BICO outputs (bo, co)
e Source object of a BICO interconnection to a drive object different than the active one.
S Is (bright) if at least one parameter was changed and the value was not transferred into the non-
volatile memory.
P Is lit (bright) if, for a parameter, the value only becomes effective after pressing the P key.
C Is light (bright) if at least one parameter was changed and the calculation for consistent data
management has still not been initiated.
Below, 6 digit Displays, e.g. parameters, indices, faults and alarms.
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Information on the keys

Table 2- 3 Keys

Name Meaning_;

ON Powering up the drives for which the command "ON/OFF 1" should come from the BOP.
Binector output r0019.0 is set using this key.

OFF Powering down the drives for which the commands "ON/OFF1", "OFF2" or "OFF3" should come
from the BOP.

The binector outputs r0019.0, .1 and .2 are simultaneously reset when this key is pressed. After
the key has been released, binector outputs r0019.1 and .2 are again set to a "1" signal.

Note:
The effectiveness of these keys can be defined by appropriately parameterizing the BICO (e.g.
using these keys it is possible to simultaneously control all of the existing drives).

OO

Functions | The significance of these keys depends on the actual display.

Note:

The effectiveness of this key to acknowledge faults can be defined using the appropriate BiCo
parameterization.

Parameter | The significance of these keys depends on the actual display.

If this key is pressed for 3 s, the "Copy RAM to ROM" function is executed. The "S" displayed on
the BOP disappears.

Raise The keys depend on the current display and are used to either raise or lower values.

Lower

<) & =
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BOP20 functions

Table 2- 4 Functions

Name

Description

Backlighting

The backlighting can be set using p0007 in such a way that it switches itself off automatically
after the set time if no actions are carried out.

Changeover active drive

From the BOP perspective the active drive is defined using p0008 or using the keys "FN" and
"Arrow up".

Units

The units are not displayed on the BOP.

Access level

The access level for the BOP is defined using p0003.
The higher the access level, the more parameters can be selected using the BOP.

Parameter filter

Using the parameter filter in p0004, the available parameters can be filtered corresponding to
their particular function.

Selecting the operating
display

Actual values and setpoints are displayed on the operating display.
The operating display can be set using p0006.

User parameter list

Using the user parameter list in p0013, parameters can be selected for access.

Unplug while voltage is
present

The BOP can be withdrawn and inserted under voltage.
e The ON and OFF keys have a function.

When withdrawing, the drives are stopped.

Once the BOP has been inserted, the drives must be switched on again.

e ON and OFF keys have no function

Withdrawing and inserting has no effect on the drives.

Actuating keys

The following applies to the "P" and "FN" keys:

e When used in a combination with another key, "P" or "FN" must be pressed first and then
the other key.
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Overview of important parameters (see SINAMICS S120/S150 List Manual)

All drive objects

e p0005 BOP operating display selection
e p0006 BOP operating display mode

e p0013 BOP user-defined list

® p0971 Drive object, save parameters

Drive object, Control Unit

® 0002 Control Unit status display

e p0003 BOP access level

e p0004 BOP display filter

e p0007 BOP background lighting

e p0008 BOP drive object selection

® p0009 Device commissioning, parameter filter
e p0011 BOP password input (p0013)

® p0012 BOP password confirmation (p0013)

e 0019 CO/BO: Control word, BOP

® p0977 Save all parameters

Other drive objects (e.g. SERVO, VECTOR, X_INF, TM41 etc.)

e p0010 Commissioning parameter filter
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23.1.2 Displays and using the BOP20

Features
e Operating display
e Changing the active drive object
e Displaying/changing parameters
e Displaying/acknowledging faults and alarms
e Controlling the drive using the BOP20

Operating display

The operating display for each drive object can be set using p0005 and p0006. Using the
operating display, you can change into the parameter display or to another drive object. The
following functions are possible:

® Changing the active drive object
— Press key "FN" and "Arrow up" -> the drive object number at the top left flashes
— Select the required drive object using the arrow keys
— Acknowledge using the "P" key

® Parameter display

Press the "P" key.

The required parameters can be selected using the arrow keys.

Press the "FN" key -> parameter r0000 is displayed

Press the "P" key -> changes back to the operating display
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Parameter display

Commissioning Manual

Commissioning Manual,

The parameters are selected in the BOP20 using the number. The parameter display is
reached from the operating display by pressing the "P" key. Parameters can be searched for
using the arrow keys. The parameter value is displayed by pressing the "P" key again. You
can toggle between the drive objects by simultaneously pressing the keys "FN" and the
arrow keys. You can toggle between r0000 and the parameter that was last displayed by
pressing the "FN" key in the parameter display.

0 @I a
“““ ® 00000

_____ «— |l

BIE

o

Status indicator

Value display
I

Parameter display 1 C1o o
I_I— @ I_IZ _I_
—>

P: Adjustable parameters

@,

in: indexed IR e
I |

r: Display |
parameters

v
|
|

A

Binector parameters | _
bi: binector input Il _1_l
bo: binector output
ci: connector input
co: connector output |

v

A
I

1) You can switch between r0000 and the parameter that was last displayed by pressing the
Fn key in the parameter display.

Figure 2-11  Parameter display
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Value display

72

To switch from the parameter display to the value display, press the "P" key. In the value
display, the values of the adjustable parameters can be increased and decreased using the

arrow. The cursor can be selected using the "FN" key.

Decimal number
e.g. p1521

Integer number
e.g. p0210

Decimal number
e.g.r1084

Time
e.g. r0969
19h:32m:12s:123ms

H: Hexadecimal
number
0x0AO0FB001

Figure 2-12  Value display

Change an individual digit

+ @ Display original value
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Example: Changing a parameter

Precondition: The appropriate access level is set
(for this particular example, p0003 = 3).

Parameter display I I|_| @ I h_l

—» | - | — - -

)

= 3 1M
Value display _I_ @] _I_
—

1)

i

S -] N )

Figure 2-13 Example: Changing p0013[4] from 0 to 300
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Example: Changing binector and connector input parameters

For the binector input p0840[0] (OFF 1) of drive object 2 binector output r0019.0 of the
Control Unit (drive object 1) is interconnected.

= = (P) iC = (P) = iR @]

—|_ __ | = e = =

__|
NN

< =

v | ? !
g
2
5

e e

—

VT 7

(-
==
__
==
—__
—=
I—__
—
—=
|

Figure 2-14 Example: Changing indexed binector parameters

Commissioning Manual
74 Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1



Commissioning

2.31.3

Displaying faults

Fault and alarm displays

F: Fault
Fault from the
drive object

More than one fault
from the drive object

A fault from a drive object other
than the active one

More than one fault from the
active drive object and from
another

drive object

Figure 2-15 Faults

Displaying alarms

Commissioning Manual

A: Alarm

pressed

Alarms are

»
»

New alarms or alarms are
present and no button has been

for approx. 20 seconds

automatically cycled through

N

Next
fault

(4]
V]

2.3 Basic Operator Panel 20 (BOP20)

Acknowledge
all faults

[ Drive No. flashes

Change @

and fro

—————— drive
1
I

| after 3 seconds

Figure 2-16  Alarms
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2314 Controlling the drive using the BOP20

Description

When commissioning the drive, it can be controlled via the BOP20. A control word is
available on the Control Unit drive object (r0019) for this purpose, which can be
interconnected with the appropriate binector inputs of e.g. the drive.

The interconnections do not function if a standard PROFIdrive telegram was selected as its
interconnection cannot be disconnected.

Table 2-5 BOP20 control word

Bit (r0019) Name Example, interconnection parameters
0 ON / OFF (OFF1) p0840

1 No coast down/coast down (OFF2) p0844

2 No fast stop/fast stop (OFF3) p0848

Note:

For simple commissioning, only bit O should be interconnected. When interconnecting bits 0 ... 2,
then the system is powered-down according to the following priority: OFF2, OFF3, OFF1.

7 Acknowledge fault (0 -> 1) p2102
13 Motorized potentiometer, raise p1035
14 Motorized potentiometer, lower p1036
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2.3 Basic Operator Panel 20 (BOP20)

2.3.2 Important functions via BOP20

Description

Using the BOP20, the following functions can be executed via parameters that support you
when handling projects:

Restoring the factory settings
Copy RAM to ROM
Identification via LED

Acknowledging faults

Restoring the factory settings

The factory setting of the complete device can be established in the drive object CU.

Copy RAM to ROM

p0009 = 30
p0976 = 1

You can initiate the saving of all parameters to the non-volatile memory (memory card) in the
drive object CU:

Press the P key for 3 seconds,

or

p0009 = 0
p0977 = 1
NOTICE

This parameter is not accepted if an identification run (e.g. motor data identification) has

been selected on a drive.

Identification via LED

The main component of a drive object (e.g. Motor Module) can be identified using the index
of p0124. The "Ready" LED on the component starts to flash. The index matches the index
in p0107. The drive object type can be identified via this parameter.

On the drive objects, the components can also be identified via the following parameters:

p0124 Power unit detection via LED
p0144 Voltage Sensing Module detection via LED
p0144 Sensor Module detection via LED

Acknowledging faults

To acknowledge all the faults that have been rectified, press the Fn key.
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24 Creating a project in STARTER
241 Creating a project offline
To create a project offline, you need the PROFIBUS address, the device type, e.g.
SINAMICS S120, and the device version, e.g. firmware version 4.3 or higher.
Table 2- 6 Example of a sequence for creating a project in STARTER

What to do?

How to do it?

Comment

Create a new project

e Operator action:

— Menu "Project"--> New ...
e User projects:

— Projects already in the target directory
e Name: Project_1 (can be freely selected)
Type: Project

Storage location (path): Default (can be set as
required)

New Project x|

User projects |

MHame | Storage path |

Name: Tivpe;
IpmiECUl IPrDiect - I
[~ E Librany

Storage location

IE:'\S iemenzhStep?S 7 proj Browse... |

Cancel | Help |

The project is created offline and
loaded to the target system when
configuration is complete.
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What to do? How to doit? Comment
2. | Add individual drive Operator action: Information about the bus
--> Double-click "Add individual drive unit". address:
Device type: SINAMICS S120 (can be selected) The PROFIBUS address of the

. o . Control Unit must be set for initial
Device version: 4.3 or higher (can be selected) commissioning.
Address type: PROFIBUS/USS/PPI (can be selected) Using the rotary coding switches

Bus address: 37 (can be selected) on the Control Unit, the address
can be set to a value between 1
and 126 and read via p0918. If
the coding switches are at "0"
(factory setting), the value can be
alternatively set between 1 and
126 using p0918.

=& project_1
8 Nzert single drive Linit

Insert single drive unit

General Drive Unit / Buz Address l

Device family: |S|NAMIES

L] L]

Device: | SINAMICS 5120

Device characteristic:

Characteristic Order no.

CUmoDF B5L3 040-0LAD0-Ode
CUFOPN B5L3 040-0LA01 Qe
CU310-2DF B5L3 040-1LADD-Qdese
CU0-2PN B5L3 040-1LAD7T-Odws

“erzion: | 4.4 j
Orline access: |PROFIBUS =
Address: |D j
Slat: =l

Cancel | Help |

3. | Configure the drive unit. | Once you have created the project, you have to configure the drive unit. The following
sections provide some examples.
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242 Searching for a drive unit online
The drive unit must be connected with the programming device (PG/PC) via PROFIBUS or
PROFINET for the online search via PROFIBUS or PROFINET.
Table 2-7  Sequence for searching for a drive unit in STARTER (example)
What to do? How to do it?
1. Create a new Operator action:

project

Menu "Project"--> New with Wizard
Click "Find drive unit online".

Project Wizard Starter il

Introduction

1.
Create
new project

2 i 4,
PGAPC - Set Inzert diive Summary
interface uriits

Aurange drive unitz
offline...

Find drive urits
online...

Open existing
project [offling]...

¥ Display Wizard during start

Cancel |

1.1 Enter the project Project name: Project_1 (can be freely selected)
data. Author: Any
Comment: Any
Project Wizard Starter il
1. 2 3 4.
Introduction Create PG/PC - Set Inzert drive Sumrmary
new project interface urnits
Pleaze enter the project data:
Praject name: IF'roieu:t_‘I|
Author; I
Storage loc.: |C:\Siemens'\8 tep S 7 proj J
Cammeant: ;I
=
< Back | Continue > | Cancel |
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2.4 Creating a project in STARTER

What to do? How to do it?
2. Set up the PG/PC | Here, you can set up the PG/PC interface by clicking "Change and test".
interface
Project Wizard Starter il
1. 2 3 4.
Introduction Create PGAPC - Set Inzert diive Summary
new project interface units
Specify the online connection to the drive unit:
@ Set

interface: I CPEET1PROFIELS)
| Change and test... i
< Back | Continue > | Cancel |

3. Insert drives

Here, you can search for nodes that have been accessed.

Project Wizard Starter
1. 2 i 4.
Introduction Create FG/PC - Set Inzert diive Summary
new project interface units
r— Prewie
E--@ Project_1
ﬂg SIMAMICS_5120_CU320
Refresh
wiEw

< Back | Continue > |

Cancel |

X|
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What to do? How to doit?
4. Summary You have now created the project.

-> Click "Complete".

Project Wizard Starter il

1. 2. 3 4
Introduction Create PGAPC - Set Ihsert drive Summary
new project interface units
The following zettings have been selected: ;I

- Project name: Project_1
Storage location: C:A\SiemenstStep S Tpro|

- Interface: CPEE11(PROFIEUS]
- Drive urits:

SIMAMICS_S5120_CU320 [SINAMICS 5120 CU320, A

-
1 | E

5. Configure the drive | Once you have created the project, you have to configure the drive unit. The following
unit. sections provide some examples.
2.5 First commissioning, servo control mode, booksize format

The example provided in this section explains all the configuration and parameter settings,
as well as the tests that are required for initial commissioning. Commissioning is carried out
using the STARTER commissioning tool.

Requirements for commissioning
1. The commissioning requirements have been met according to Section 1.1.

2. The check list - Table 1-1 or 1-2 from the Chapter Preparing for commissioning - has
been filled out and the points complied with.

3. The STARTER commissioning tool is installed and activated.
--> see the "Readme" file on the STARTER installation CD.
4. The power supply (24 V DC) is switched on.
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251 Task

1. Commission a drive system with the following components:

Commissioning Manual

Table 2- 8

2.5 First commissioning, servo control mode, booksize format

Component overview

Desig_]nation

Component

Order number

Closed-loop control and infeed

Control Unit 1

Control Unit 320-2DP

6SL.3040-1MA00-0AAQ

Active Line Module 1

Active Line Module 16 kW

6SL3130-7TE21-6AAX

Line filter package 16 kW

Line filter and line reactor

6SL3000-0FE21-6AAX

Drive 1

Motor Module 1

Single Motor Module 9 A

6SL3120-1TE21-0AAX

Sensor Module 1.1

SMC20

6SL3055-0AA00-5BAX

Motor 1

Synchronous motor

1FK7061-7 AF 7X—XXXX

Motor encoder 1

Incremental encoder sin/cos C/D
1 Vpp 2048 p/r

1FK7 XXX=XXXXX—XAXX

Sensor Module 1.2

SMC20

6SL3055-0AA00-5BAX

External encoder

Incremental encoder
sin/cos 1 Vpp 4096 p/r

Drive 2
Motor Module 2 Single Motor Module 18 A 6SL3120-1TE21-8AAX
Motor 2 Induction motor 1PH7103-xNGxx—xLxx

Sensor Module 2

SMC20

6SL3055-0AA00-5BAX

Motor encoder 2

Incremental encoder sin/cos
1 Vpp 2048 p/r

1PH7XxX=XMXXX—XXXX

1. The enable signals for the infeed and the two drives must be transmitted via PROFIBUS.

Telegram for the Active Line Module

Telegram 370: Infeed, 1 word

Telegram for drive 1
Standard telegram 4: Speed control, 2 position encoders

Enable signals for drive 2
Standard telegram 3: Speed control, 1 position encoder

Note

For more information about telegram types, see Function Manual SINAMICS S120 or

SINAMICS S120/S150 List Manual.
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2.5.2

84

Component wiring (example)

The following diagram shows a possible component configuration and wiring option. The
DRIVE-CLIiQ wiring is highlighted in bold.

L1
L2
T L3
~
24V DC
external
2 2
DRIVE-CLIQ
| I |
] | | I | | |
TIH T T IOy T T ooy T KITh
X100 X200 _ 34 (X200 X200
EP
Control =
Unit
1 F|_, | |
HX124 Active Single Single X500 1X500 |X500
Li Mot Mot SMC20 [ SMC20|SMC20
Do ine Sigelr Gy 1.0 1.1 2.0
Module Module 1 Module 2
x5200] x520§| x5200:]
. .
&) DiD D
L L1t L1
Line contactor : : :
. .
A
] ] h
H H '
@ @ @ P
L L L : : H
: = = = ' H '
Line reactor Motor cable Encoderi E H
cable : H
peccccccccccbeccccccccccccccaa 'l ' N
' R H H
P s
i :
H [
: H

Figure 2-17 Component wiring (example)

|

For more information on wiring and connecting the encoder system, see the Equipment

Manual.
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253 Signal flow of the commissioning example
L1
? L2
[ m ~ . I3
| ACTIVE INFEED CONTROL ! [2130] | Line connection
i | asoutput DI/DO 8
, (8934] ; PO728.8=1 X122.7 U
! [r0863.1) | Op0738 = r0863.+—0O—
| i .
i Clowrmen | oo -
. : X122.8
| Receive process data ' 75591d 1 ~
. = ) (—|_Ci
| STWA p086Q r0723.9( | P O
©[2447] Main contactor T 1
! feedback signal . [ Active Line Module !
| Send process data | C
i ZSWi1 | > _"/\r :
- [2459] | ! !
I Infeed ready . | |
| [8932] [r0863.0 I L o
LY __._. l |1
DCP/DCN
Figure 2-18 Signal flow of the commissioning example - servo - Part 1
Infeed ready
[8932]  [r0863.0 ) )p0864 = 0863.0|%610]
SERVO CONTROL 1 DCP/DCN
Receive process data Send process data J J
1| sTw1 1 zswi | a4t [ -
[2440] I Motor Module 1 |
12 INsoLL B 12 | nisT B p2060(1] j
3 | 3 - NSOLL B p1os5 P1140 o142 : |
4 | sTw2 4 | zsw2 I ! i
5 [G1sTW 5 [G1 ZsW 1_\_ : I : i
6 |G2_STW 6 N !
- — » |
[2440] 7 oS 0° :\’__ g ‘"i r@
8 0 | .
TGLXISTz Setpoint channel [3080] Speed | |
10 [G2.ZswW controller | |
11 . e |
—{G2_xIST1
12
113 lso xisT2
14
[2450]
Infeed ready
[8932]  [r0863.0 ) Hp0864 = oaea.ollfol
SERVO CONTROL 2
Receive process data Send process data
1] sTwi 1 [ Zswi [2440] '™ Motor Module 2|
2 2 p20e0n] p1140 i !
1 2 | 1 2 | NSOLL_B j
S NsoLL B 5 NisT-B = p1055 T pl142 ! :
4 | sTw2 4 | zsw2 % gJ I | i
5 [G1_XIST2 5 [G1_ZSW TN | ;
TN > |
[2440] %GLXISH o° _;_\__ 'i —"i r@
0 J
8 Setpoint channel [3080] Speed | I
g |°1-XIST2 controller : |
[2450] . |

Figure 2-19  Signal flow of the commissioning example - servo - Part 2
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254 Commissioning with STARTER (example)
The table below describes the steps for commissioning with STARTER.
Table 2-9  Sequence for commissioning with STARTER (example)
What to do? How to do it? Comment
1. | Automatic Operator action: -
configuration -> "Project” -> "Connect to target system"
-> Double-click "Automatic configuration”.
-> Follow the instructions provided in the wizard.
Note:

When the factory setting is p7826 = 1, the firmware is automatically updated to the status on the memory card when a
configured DRIVE-CLiIQ component is first booted. This may take several minutes and is indicated by the READY-LED on
the corresponding components flashing green/red and the Control Unit flashing orange (0.5 Hz). Once all updates have
been completed, the READY-LED on the Control Unit flashes orange at 2 Hz and the corresponding READY-LED on the
components flashes green/red at 2 Hz. For the firmware to be activated, a POWER ON must be carried out for the
components.

2.

Configure the infeed

The infeed must be configured.

Name of infeed -> Double-click "Configuration" -> Click
"Wizard"

2.1

Infeed wizard

The wizard displays the data determined automatically from
the electronic rating plate.

You can now set the line/DC link identification.

The device supply voltage must be entered; the rated line
frequency is automatically determined by the firmware.

"Line filter available" must be active.

With a booksize infeed, one of up to three line filter types can
be selected in the offered menu when this option is activated.

With a chassis infeed, only one AIM line filter suitable for the
infeed is automatically added with the above option.

PROFIBUS telegram type 370 must be installed.
Then the configuration for the infeed is completed.

If the line environment or DC
link components are
changed, line/DC link
identification should be
repeated.

Configuring drives

The drives must be configured individually.

-> "Drives" -> Drive name -> Double-click "Configuration" ->
Click "Configure DDS"

3.1

Control structure

You can activate the function modules.
You can select the control type.

3.2

Power unit

The wizard displays the data determined automatically from
the electronic rating plate.

Caution
If the infeed is controlled by a different Control Unit, the "Ready" signal for the infeed r0863.0 must be interconnected with
drive parameter p0864 "Infeed ready" via a digital input/output. If this is not taken into account, the infeed may be

damaged.

3.3 | Motor The name of the motor (e.g. equipment marking) can be You can select a standard
entered. motor from the motor list or
Select standard motor from list: Yes you can enter the motor data
Select th tor t " lat manually. You can then

elect the motor type (see rating plate). select the motor type.
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What to do? How to do it? Comment
3.4 | Motor brakes Here, you can configure the brake and activate the "Extended | For more information, see
brake control" function module. the Function Manual.
3.5 | Motor data You can enter the motor data on the rating plate here. If you do not enter any
Induction motors (rotary): mechanical data, it is

estimated on the basis of the

If known, mechanical data for the motor and drive train can be .
data on the rating plate.

entered.
The equivalent circuit

diagram data is also

If known, the data for a PE spindle can be entered. estimated on the basis of the
data on the rating plate or
determined by means of
automatic motor data
identification.

Synchronous motors (rotary, permanent-magnet)

Caution
If the motor is replaced after transferring project data from the programming device to the drive, then before any data is
transferred again, the pulse frequency must be checked.

3.6 | Encoder Motor encoder (encoder 1): If you are using an encoder
Choose standard encoder from list: Yes that is not in the list, you can
Select "2048, 1 Vpp, A/B C/D R" also enter the data
External encoder (encoder 2): manually.
rotary: Yes

Measuring system: "incremental sinusoidal/cosinusoidal”
Resolution: "4096"
Zero mark: "No zero marker"

3.7 | Process data PROFIBUS telegram type 4 (drive 1) and 3 (drive 2) mustbe |-
exchange selected.
3.8 | Drive functions Here, after entering the motor data the technological Your choice of application
application can be selected. influences the calculation for
the open-loop/closed-loop
control parameters.
3.9 | Summary The drive data can be copied to the clipboard for plant -
documentation purposes and then added to a text program,
for example.
Note

The reference parameters and limit values can be protected from being automatically overwritten in the STARTER by
p0340 = 1: Drive -> Configuration-> Reference parameters / blocked list tab.
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What to do? How to do it? Comment
4. Line contactor Line contactor The line contactor must be
p0728.8 = 1 Set DI/DO as output controlled by the infeed_1
. drive object.
p0738 =863.1 Line contactor ON See function di 8934
p0860 = 723.9 Line contactor, feedback signal ee function diagram [ ]
In the function --> Line
contactor control screen,
you can check that the
interconnection is correct.
E|m| Control_Unit |zolated digital inputs ~ Bidirectional digital inputs/outputs | Measuring SDCkEtSI
----- ® Insert DCC charts
ey Configuration
o > Control logi 122 m Invert output Dptimize wigw / simulatil
DI g e s n Ol = [ cam—
7 M——@I—O |Infeed, 63 Bit 1, CO/B0: Drive |:(|
IInput ;I
DI g ot — O = .
B ““"—@I—Olﬂ = E—O Infeed. pag0. B Lj
5. | Save the parameters |e Connect with target system (go online) Position cursor on drive unit
on the device . (SINAMICS S120) and right-
e Target system -> Download to target device click
e Target system -> Copy from RAM to ROM
(save the data on the memory card)
6. | The motor starts to The drives can be started via the control panel in STARTER. | For more information about
run. e Once the pulses for the infeed have been enabled the tg:ﬂ?gntg;f;za’ see
line/DC link identification will be activated and carried out. 9 ' )
The infeed then switches to operational mode. The control panel supplies
the control word 1 (STW1)
and speed setpoint 1
(NSOLL).
For more information about
line/DC link identification,
see the SINAMICS S120
Function Manual.
STARTER diagnosis options
Under "Component" -> Diagnosis -> Control/status words
e Control/status words
e Status parameters
® Missing enable signals
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2.6 First commissioning control mode vector U/f in booksize format

The example provided in this section explains all the configuration and parameter settings,
as well as the tests that are required for initial commissioning. Commissioning is carried out
using the STARTER commissioning tool.

Requirements for commissioning

2.6.1

Commissioning Manual
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1. The commissioning requirements have been met according to Section 1.1.

2. The check list - Table 1-1 or 1-2 from the Chapter Preparing for commissioning - has
been filled out and the points complied with.

3. The STARTER commissioning tool is installed and activated.

--> see the "Readme" file on the STARTER installation CD.

4. The power supply (24 V DC) is switched on.

Task

A drive, booksize format with vector U/f control mode with the following components is to be

commissioned for the first time:

Table 2- 10 Component overview

Desig_]nation

Component

Order number

Closed-loop control and infeed

Control Unit

Control Unit 320-2DP

6SL3040-1MA00-0AAQ

Smart Line Module

Smart Line Module 10 kW

6SL3130-6AE21-0AAX

Line filter package 10 kW

Line filter and line reactor

6SL3130-0GE21-0AAX

Drive 1

Motor Module Single Motor Module 5 A 6SL3120-1TE15-0AAX
Motor Induction motor 1LA

Drive 2

Motor Module Single Motor Module 5 A 6SL3120-1TE15-0AAX
Motor Induction motor 1LA

The enable signals for the infeed and the drive should be realized via terminals.
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2.6.2 Component wiring (example)

The following diagram shows a possible component configuration and wiring option. The
DRIVE-CLIiQ wiring is highlighted in bold.

L1

L2
T L3
f~
24V DC
external
2\ 2
—{I1] I--IJ'I_I_H_I_I'I—InlJ'I_I_H_I_l_I—#
X100 = @0 %;1 X200 X200
Rdy
Control = 24vDC
Unit 600 VDC
Smart Line Single Motor Single Motor
HX124 Module Module 1 Module 2
X22
DI
1424V
2 EZ Disable
L
@ Line contactor
T I T
Line reactor -
Motor
cable
4 4
= =

Figure 2-20 Component wiring (example)

For more information on wiring and connecting the encoder system, see the Equipment

Manual.
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2.6.3

2.6 First commissioning control mode vector U/f in booksize format

Signal flow of the commissioning example

[2610]

107224

[2120]

Dl 4
X1321

1{ [2501]

Vector U/f 1

)p0840 = r0722.0 - 0 = AUS1

)p0844 = r0722.1 |- 0 = AUS2

)p0848 = r0722.2}— 0 = AUS3

p1140

pore [
S~ H—

for each, 1 enable
p1141
p1142

Line connection

IR

m

X211 —ui
)_TReady

Smart Line Module

+ -

Motor Module 1

4

Motor Module 2

L

o . Setpoint
o085z = 07223} OPeration channel  Ramp- Speed
enabled [3030]  function  controller
")p1020 = r0722.7 generator
p1021=0 [3060]
pT022 =0
1023 =0 —
AA4
0.000 ©0000
P1001[D]
Fixed setpoints
[3010]
ector U/f 2

X124.4 M
24V DC X124.3
external
X124.2 +
x1241 \| ,
X122.1 (2100]
—"- - I Dl {r0722.0)
Enable " X122.2 DI 1 {F0722-
signals I
Motor - X122.3 DI 2 57533
Modules X122.4 I 1r0722.29)
—" - D3 {r0722.3)
X132.4 I DI 7
Fixed setpoint — - [07227)
selection
Figure 2-21

Signal flow diagram of the example vector U/f control mode in the booksize format
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264 Commissioning with STARTER (example)

The table below describes the steps for commissioning the example using the STARTER
commissioning tool.

Table 2- 11 Sequence for commissioning with STARTER (example)

What to do? How to do it? Comment
1. Automatic Operator action:
configuration -> "Project" -> "Connect to target system"

-> Double-click "Automatic configuration”

-> Follow the instructions provided in the wizard.

Note:

When the factory setting is p7826 = 1, the firmware is automatically updated to the status on the memory card when a
configured DRIVE-CLiIQ component is first booted. This may take several minutes and is indicated by the READY-LED on
the corresponding components flashing green/red and the Control Unit flashing orange (0.5 Hz). Once all updates have
been completed, the READY-LED on the Control Unit flashes orange at 2 Hz and the corresponding READY-LED on the
components flashes green/red at 2 Hz. For the firmware to be activated, a POWER ON must be carried out for the
components.

2. Configuring drives | The drives must be configured individually.

-> "Drives" -> Drive name -> Double-click "Configuration" ->
Click "Configure DDS"

2.1 Control structure You can activate the function modules.

You can select the control type.

2.2 | Power unit The wizard displays the data determined automatically from the | Caution

electronic rating plate. If a sine-wave filter is
connected, it must be
activated here to prevent it
from being destroyed.

2.3 | BICO power unit Infeed in operation
Control Unit: r0722.4 (digital input 4)

Caution

If the infeed is controlled from another Control Unit, then the ready signal of the infeed must be connected to parameter
p0864 "infeed ready" of the drive through a digital input/output. If this is not taken into account, the infeed may be
damaged.

2.4 | Drive setting You can select the motor standard (IEC/NEMA) and power unit
application (duty cycles).

2.5 | Motor The name of the motor (e.g. equipment marking) can be entered. | You can select a standard
Enter motor data: Yes motor from the list of

motors or you can enter the
motor data yourself
manually. You can then
select the motor type.

Select motor type "1LAX".
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What to do? How to doit? Comment
2.6 Motor data You can enter the motor data from the rating plate here. If you do not enter any
If known, mechanical data for the motor and drive train can be mephanlcal data, it s
entered. estimated on the basis of
Equivalent circuit diagram data: No the data on the rating plate.
The equivalent circuit
diagram data is also
estimated on the basis of
the data on the rating plate
or determined by means of
automatic motor data
identification.
2.7 Motor brake Here, you can configure the brake and activate the "Extended For further information see
brake control" function module. Function Manual.
2.8 | Drive functions You can choose the application and motor data identification Your choice of application
here. influences the calculation
Motor data identification: "1" for the open-loop/closed-
loop control parameters.
When the pulses are
enabled, a one-off
identification run is carried
out. Current flows through
the motor which means that
it can align itself by up to a
quarter of a revolution.
Once the measurement is
complete, optimization with
rotating motor is carried out
the next time the pulses are
enabled.
29 Important You must enter important parameters in accordance with the
parameters relevant application.
Note, for example, the general mechanical conditions for the
drive train.
2.10 | Summary The drive data can be copied to the clipboard for system
documentation purposes and then pasted into a word processing
program, for example.
Note

The reference parameters and limit values in the STARTER can be protected from being automatically overwritten by
p0340 = 1. In the STARTER, you will find this under Drive -> Configuration-> Reference parameters / blocked list tab.

3.

Enable signals and
BICO
interconnections

The enable signals for the infeed and the two drives must be
realized via the digital inputs on the Control Unit.
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What to do? How to do it? Comment
3.1 | Line contactor e Line contactor The line contactor must be
controlled by the
p0728.8 = 1 Set DI/DO as output Einspeisung_1 drive object.
_ . . The inputs/outputs are
0738 = 863.1 Activate line contactor .
P located on the Control Unit.
p0860 = 723.9 Line contactor, feedback signal See the function diagram
[8934]
E|m Control_Unit Izolated digital inputs — Bidirectional digital inputs/outputs | teasuring socketsl
-7 Insert DCC chd
- » Configuration
- Contral logi w122 Irert output Optimize view ¢ simulati
» Control QI m rivert outpul ptinize: wiew / simulation
Dl g e e a O ] 1) om—
! M——EI—O' [Inte=d, 18E3: Bit 1, CO/BO: Drivi L |
IInput ;I
Dl oft— O] = :
a8 * 1 O Infeed, pBE0, BI: Ling
A el =L
3.2 | Enable Motor o Enable signals for the Motor Module (drive_1) See function diagram
Module [2501]
p0840 = 722.0 ON/OFF1
p0844 =722.1 1. OFF2
p0845 =1 2. OFF2
p0848 =722.2 1. OFF3
p0849 =1 2. OFF3
p0852 = 722.3 Enable operation
E-f Drive_1 BI/0 |BO/CO |
""" #1 Insert DCC chy }:|I Control_Unit, 722 Bit 0, CO/BO: CU digital inputs, status: : DI 0 p1221121.1]( () pa40[0], Bl: OM/OFFT
-3 Drive navigatel 1[0 @ pa40[1]. BI: OM/OFFT
""" » Configuration T | Contral_Unit, 722: Bit 1, CO/B0: CU digital inputs, status: : DI 1 [<122.244121.2] O pa44[0]. BI: 1. OFF2
----- » Conirol logic i ] Q PE44[1]. BI: 1. OFF2
E- Open-loop,log | O pB45[0]. Bl: 2. OFF2
&% Functions [ © pB45[1], Bl: 2. OFF2
> Messages and | - e F o 1722 60 2, CO/80, CU dghal ipits, stabus. - D1 2 RIZZ0121 31T () pE43[0]. BI: 1. OFF3
-3 Commissioning Sk © o491, Bl 1. OFF3
E-% Communicatio P :
) ! [ O pa49[0]. EI: 2. OFF3
=% Diagnostics
] O pa49[1]. Bl 2. OFF3
e > Conirolfstat _
: e Tl Control_Unit, (722: Bit 3, CO/B0: CU digital inputs, status: : DI 3 (122.445121.4) O pa52[0]. Bl: Enable operatian
- }:||1 O pE5Z[1]. Bl: Enable operation
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What to do? How to doit? Comment
3.3 | Ramp-function o Ramp-function generator See function diagram
generator [3060]

p1140 = 1 Ramp-function generator enable

p1141 = 1 Ramp-function generator start

p1142 = 1 Enable setpoint

=@ Drive_1 Bi/Cl | BO/CO |
%7 Insert DCC cha E 1 O p1140[0]. Bl: Enables the ramp-fur
-3 Drive navigato | | O p1140[1]. Bl: Enables the ramp-fun
o Conﬁguratign QF O p1141[0]. BI: Start ramp-function og
- 2 control logic Qh O pl141[1], BI: Start ramp-function ge
H- 3% Open-loop/clog _ }
4% Functions j| O pl1142[0]. Bl: Enable speed setpofn
59 Messages and T O p1142[1]. Bl: Enable speed setpoin
-3 Commissioning
E-» Communicatio
=% Diagnostcs
» Control/stal
bR [Nterconned
3.4 | Setpoint e Specify setpoint See function diagram
[3010]
p1001 = 40 Fixed setpoint 1
- Drive_1 Fized setpoints  Fined setpoint interconnection |
B Insert DCC chi
-~ Drive navigato
- > Configuraton Fised value 4 RPh | p1070[0], CI: Main setpaint !|
- » Confrol logic
= » Setpoint Charn
> Motor pote
Y- o)
4 Save the e Connect target system (go online) Position cursor on drive
zargmeters on the e Target device -> Load to target device u_nlt (S!NAMICS $120) and
evice right-click.
e Target device -> Copy from RAM to ROM
5 The motor starts to | The drives can be started via the control panel in STARTER. For more information about
run. the control panel, see

e Line/DC link identification will be carried out once
the pulses for the infeed have been enabled and line/DC link
identification has been activated. The infeed then switches to
operational mode.

Getting Started.

During motor data
identification, a current
flows through the motor,

¢ Once the pulses are enabled, a one-off motor data which means that it can
identification run (if activated) is carried out. align itself by up to a

e When the pulses are enabled again, optimization with a quarter of a revolution.
rotating motor (if activated) is carried out. For more information about

line/DC link/motor data
identification, see the
Function Manual.
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STARTER diagnosis options
Under "Component" -> Diagnosis -> Control/status words
e Control/status words
e Status parameters

® Missing enable signals

2.7 First commissioning, vector control mode in the chassis format

The example provided in this section explains all the configuration and parameter settings,
as well as the tests that are required for initial commissioning. Commissioning is carried out
using the STARTER commissioning tool.

Requirements for commissioning
1. The commissioning requirements have been met according to Section 1.1.

2. The check list - Table 1-1 or 1-2 from the Chapter Preparing for commissioning - has
been filled out and the points complied with.

3. The STARTER commissioning tool is installed and activated.
--> see the "Readme" file on the STARTER installation CD.
4. The power supply (24 V DC) is switched on.
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271 Task

A drive in the chassis format in the vector control mode with the following components is to
be commissioned for the first time:

Table 2- 12 Component overview

Designation Component Order number
Closed-loop control and infeed
Control Unit Control Unit 320-2DP 6SL3040-1MA00-0AAQ
Active Line Module Active Line Module 380 kW /400 V | 6SL3330-7TE36-1AAX
Active Interface Module Active Interface Module 6SL3300-7TE38-4AAX
Drive 1
Motor Module Motor Module 380 A 6SL3320-1TE33-8AAX
Motor Induction motor Type: 1LA8
+ Winou rak e otage - 400
» With encoder rated power = 200 kW

rated power factor = 0.86
rated frequency = 50.00 Hz
rated speed = 989 rpm
cooling type = natural cooling
HTL encoder, 1024 p/r, A/B, R

Drive 2
Motor Module Motor Module 380 A 6SL3320-1TE33-8AAX
Motor Induction motor Type: 1LA8

rated voltage = 400 V

rated current = 345 A

With encoder rated power = 200 kW

rated power factor = 0.86
rated frequency = 50.00 Hz
rated speed = 989 rpm
cooling type = natural cooling
HTL encoder, 1024 p/r, A/B, R

e Without brake

The enable signals for the infeed and the drive should be realized via terminals.
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2.7.2 Component wiring (example)
The following diagram shows a possible component configuration and wiring option. The
DRIVE-CLIiQ wiring is highlighted in bold.
L1 AC DC
L2 230V 24V
T L3 external external
= L[N M
[] [] [] DRIVE-CLIQ
|
‘&}1) I [ !
X1 %(01%1 X500 X400|X402 X400 X402 X400 X402
Control e xaol
Unit 1LF
X520[]|x520 ]
320-2DP | 3[1— X9 X9 X9 Qo
— 1 1 1 H H
:Hx124 j 2 2E‘: ZB: I L E
o 5 : :
10 6 ' H
1" ] ]
@ |* P
1 Active Active Motor Motor E E
- Interface Line Module 1 Module 2 : :
Module Module ' : .
' ' DC connection
|t —i DCP/DCN
— | H H
I I L

L

Figure 2-22 Component wiring (example)

1) X500 at the Voltage Sensing Module

For more information on wiring and connecting the encoder system, see the Equipment
Manual.
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273

24V
external

Enable
signals
Line
Modules

Enable
signals
Motor
Modules

Fixed setpoint
Selection of

2.7 First commissioning, vector control mode in the chassis format

Signal flow of the commissioning example

X124.4

X124.3
X124.2

X124.1

ACTIVE INFEED CONTROL

L1
L2
L3

Line connection

I

Interface Module

Active Line Module

K

Fixed setpoints
[3010]

Motor Module 1

X132.1 [2120] [8920]
— 3. I [f0722.4) | Dposao=rorzz.a}— 0 = AUS1
— X132.2 DS {r0722.5) dp0849 = ro722.61— 0 = AUS3
[8932] Infeed ready [2610]
| foeso
X122.1 [2100] [2501] Veklor Control 1 for each, 1 enable
S : [r0722.0) Yp0840 = r0722.0}— 0 = AUS1 p1141
X122.2 I p1140 | pi142
S I [r0722.1 ) pos4d =r0722.1}— 0 = AUS2 p1070
- X1223 ! {r0722.2) Ypo0848 = r0722.2}- 0 = AUS3 || :
X122.4 I . Setpoint
—"- DI3 {r0722.3) ; | Jp0852=r0722.3}— OPeglatLO” channel  Ramp- Speed
I enable [3030] function controller
L X132.4 Di7 [r0722.7) Y p1020 = r0722.7] generator
PI027=0 [3060]
51022 =0
1023=0
0.000
P1001[D]

4+ o)

Motor Module 2

4z @)

Vektor Control 2

Figure 2-23  Signal flow of the commissioning example chassis
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274 Commissioning with STARTER (example)

The table below describes the steps for commissioning the example with STARTER.

Table 2- 13  Sequence for commissioning with STARTER (example)

What to do? How to do it? Comment
1. Automatic Operator action: The DRIVE-CLIQ topology is
configuration -> "Project"--> "Connect to target system" determined and the electronic

rating plates are read. The data is
then transferred to STARTER.

The next steps are carried out
offline.

-> Double-click "Automatic configuration"
-> Follow the instructions provided in the wizard.

STARTER then automatically switches to offline
mode.

Note:

When the factory setting is p7826 = 1, the firmware is automatically updated to the status on the memory card when a
configured DRIVE-CLiIQ component is first booted. This may take a few minutes and is indicated by the READY-LED on
the corresponding components flashing green/red and the Control Unit flashing orange (0.5 Hz). Once all updates have
been completed, the READY-LED on the Control Unit flashes orange at 2 Hz and the corresponding READY-LED on the
components flashes green/red at 2 Hz. For the firmware to be activated, a POWER ON must be carried out for the
components.

2. Configure the infeed The infeed must be configured.

Name of infeed -> Double-click "Configuration" ->
Click "Wizard"

2.1

Infeed wizard

The wizard displays the data determined
automatically from the electronic rating plate.

You can now set the line/DC link identification.

The device supply voltage must be entered; the
rated line frequency is automatically
determined/specified for this by the firmware.

"Line filter available" must be active.

With a booksize infeed, one of up to three line filter
types can be selected in the offered menu when this
option is activated.

With a chassis infeed, only one AIM line filter
suitable for the infeed is automatically added with the
above option.

PROFIBUS telegram type 370 must be installed.
This completes the configuration for the infeed.

If the network environment or
components in the DC link change,
the line/DC link identification
should be carried out again.

Configuring drives

The drives must be configured individually.

-> "Drives" -> Drive name -> Double-click
"Configuration" -> Click "Configure DDS"

3.1

Control structure

You can activate the function modules.
You can select the control type.
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What to do? How to doit? Comment
3.2 Power unit The wizard displays the data determined Caution
automatically from the electronic rating plate. If a sine-wave filter is connected,
then it must be activated here as
otherwise it could be destroyed!
Caution

If the infeed is controlled by a different Control Unit, the "Ready" signal for the infeed r0863.0 must be interconnected with
drive parameter p0864 "Infeed ready" via a digital input/output. If this is not taken into account, the infeed may be
damaged.

3.3

Drive setting

You can select the motor standard (IEC/NEMA) and
power unit application (duty cycles).

3.4 Motor The name of the motor (e.g. equipment marking) can | You can select a standard motor
be entered. from the list of motors or you can
Enter motor data: Yes enter the motor data yourself. You
Select motor type "1LA8" can then select the motor type.
3.5 Motor data You can enter the motor data on the rating plate If you do not enter any mechanical
here. data, it is estimated on the basis of
If known, mechanical data for the motor and drive the data on the rating plate.
train can be entered. The equivalent circuit diagram data
Equivalent circuit diagram data: No is also estimated on the basis of
the data on the rating plate or
determined by means of automatic
motor data identification.
3.6 Motor brake Here, you can configure the brake and activate the For more information, see the
"Extended brake control" function module. Function Manual.
3.7 Encoder Choose standard encoder from list: Yes If you are using an encoder that is
Choose "1024 HTL A/B R to X521/X531". notin the list, you can also enter
the data.
3.8 Drive functions You can choose the application and motor data Your choice of application
identification here. influences the calculation for the
Motor data identification: "1" open-loop/closed-loop control
parameters.
When the pulses are enabled, a
single motor data identification run
is carried out. Current flows
through the motor which means
that it can align itself by up to a
quarter of a revolution. Once the
measurement is complete,
optimization with rotating motor is
carried out the next time the pulses
are enabled.
3.9 Important parameters | You must enter important parameters in accordance

with the relevant application.

Note, for example, the general mechanical
conditions for the drive train.
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What to do? How to do it? Comment
3.10 | Summary The drive data can be copied to the clipboard for
plant documentation purposes and then added to a
text program, for example.
Note

The reference parameters and limit values in the STARTER can be protected from being automatically overwritten by
p0340 = 1. In the STARTER, you will find this under Drive -> Configuration-> Reference parameters / blocked list tab.

4. Enable signals and The enable signals for the infeed and the two drives | Note:
BICO interconnections must be realized via the digital inputs on the Control | |f an Active Line Module is
Unit. installed, the same signal source
must not be used to enable both
the infeed and the drive.
41 Active Line Module e Enable signals for the Active Line Module See function diagram [8920]
p0840 = 722.4 ON/OFF1
p0844 = 722.5 OFF2
p0852 = 722.6 Enable operation
Infeed Bl/CI | BO/CO |
#7 Insert pec charts ¥ Cu_S_037. 722 Bit 4, CO/BO: CU digital inputs, status: : DI 4 [<132.1) [1=High / | () pB40[0]. BI: ONADFFT
> Configuration T CU_S_057. 1722 Bit 5, C0/BO0: CU digtal inputs, status:: DI 5 [<132.2) (1=High /| {3J p344[0]. BI: 1. OFF2
>>> '(::ontrugl logic S ] O pB45[0]. BI: 2. OFF2
LINCTOoNs
B9 Communication F [ CU_S_037. 722 Bit 6. CO/B0: CU digital inputs, status: : DI 6 (<132.3] [1=High / | {5 pB52(0). Bl: Enable operation
E| ¥ Diagnostics T O pa54{0], BI: Master ctil by PLC
4.2 Enable Motor Module |« Enable signals for the Motor Module (drive_1) See function diagram [2501]
p0840 = 722.0 ON/OFF1
p0844 =722.1 1. OFF2
p0845 =1 2. OFF2
p0848 = 722.2 1. OFF3
p0849 =1 2. OFF3
p0852 = 722.3 Enable operation
p0864 = 863.0 Infeed operation
&l Drive_L B/l |BO/CO |
----- ) Insert DCC charts }:|I Contrel_Urit, r722: Bit 0. CO/BO: CU digitsl inputs, status: @ DI 0 p41221431211) () pa40[0]. BI: OW/OFFT
-8 Drive navigator j [ O pE40[1], Bl: ON/OFF1
""" > Configuration Tl Control_Unit, r722: Bit 1. CO/BO: CU digital inputs, status: : DI 1 [X122.24<121.2] [ O pa44{0]. BI: 1. OFF2
..... > Confrol logic I © pE44[1], BI: 1. OFF2
-3 Open-loop/dosed-| I O pB45[0], BI: 2. OFF2
&% Functions = ) pB45[1], BI: 2. OFF2
> Messages and MON| e 757 B, C0/B0. CU diel s, s, D1 2 GI223/T 21 31T () pa48[a]. Bl: 1. OFF3
) Commlsspmrlﬁg Sl [ © pB48[1]. Bl: 1. OFF3
- O_Dmmun_lcann L © L8490, BL: 2 OFF3
=% Diagnostics 1 pE43[1], BI: 2 OFF3
- » Controlfstatus P | © T ,
" ] ¥ il Control_Unit, (722: Bit 3, CO/BO: CU digital inputs, status: : DI 3 (<122.4/121.4) [ O pB52[0). Bl: Enable operatio
| | O pBaZ[1]. Bl: Enable operatio
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What to do? How to doit? Comment
4.3 Ramp-function ¢ Ramp-function generator See function diagram [3060]
generator
p1140 = 1 Ramp-function generator enable
p1141 = 1 Ramp-function generator start
p1142 = 1 Enable setpoint
=@ Drive_1 Bl/Cl | BO/CO |
""" ®) Insert DCC charts |- 5 © p1140[0], Bl: Enables the ran
-3 Drive navigator = © p114001], BI: Enables the ran
""" > Conﬁgura'agn }:|I1 O p1141[0]. BI: Start ramp-funcd
..... > Contral logic ) [ O p1141[1], BI: Start ramp-funcd
E-» Open-loopfclosed- | _
@ % Functions 1 O p1142[0]. Bl: Enable speed &
1142[1]. Bl: Enabl d
- Messages and mori b © BiLCENL B Sizelo cpe2sie
E-% Commissioning
E-% Communicaton
=% Diagnostics
> Confrolfstatus
----- bR [iter connection:
4.4 Setpoint e Specify setpoint A setpoint of 0 (0 signal) or 40 (1
. ] signal) is defaulted via digital input
p1001 = 0 Fixed setpoint 1 7. This setpoint is then applied to
p1002 = 40 Fixed setpoint 2 the main setpoint p1070.
See function diagram [3010]
p1020 = r0722 Fixed speed setpoint selection
r1024 = p1070 Fixed setpoint active
E@‘ Drive_1 Fized setpaints I Fixed setpoint interconnection |
8 Ingert DCC charts Bit D
¥ Drive navigator F|C0_5_fa7. 72z Bt v, C0/B0: CU (5 E
> Configuration Bit1
> Control logic EI'U —07
» Setpeint Channel Bit 2
> Motor potentiomety Ellj _O—
: Bit 3
o ‘OT
0.00 ] ]
Fised value 1 [ETNE RFM —p|ojo|1
z IU.UUU AP D (O |1 |
3 |n_nnn APM el O O] 1 [ 1
4 |n_nnn AFM i | 1|0 (O
2]/ I—
5 [0.000 o|1|o|1 —
£ |0.000 APM el O [ 1|1 | D _ _
- [oom P olilila Fized value effecl:twe
Q_.AA 1070[0]. CI: Main setp
a |0oo0 FPY  ———1|0]O]0
5. Load parameters to e Connect with target system (go online) Position cursor on drive unit and

device

Target device —> Load to target device

right-click.
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What to do? How to do it? Comment
6. Motor temperature Thermistor selection: via Motor Module (11)
Temperature sensor type: KTY84 (2)
Response to overtemperature: alarm and fault
(no reduction of Imax)
Fault message for thermistor failure: ON
Deceleration time: 0.100 s
Alarm threshold: 120.0° C
Fault threshold: 155.0° C
E||ﬁ| Dirive_1 tatar temnperature I
..... ) Insert DCC charts Thermistor selection
.ﬁ Dirive navigator Temperature encoder 1 [1]
..... > Conﬁguratiom Therrmnistar type
----- > Control logic [KkTve4 2 |
P Setpoint Chanrel Responze with overtemperature
- Oper-oo fC|OSE!d-| IWaming and fault [reduction of lmas] ;I
P i P Fault message for a thermistor failure
#-% Functons [fes |
=% Messages and moni
> Speed messages Fault message delay time IU-1 s
R otor temperaty
299°C
Enc. module
O—Waming messd

O_Fault message

7. Save the parameters
on the device

Target device -> Copy from RAM to ROM

Position cursor on drive unit and
right-click.

8. The motor starts to
run.

The drives can be started via the control panel in
STARTER.

e Line/DC link identification will be carried out once
the pulses for the infeed have been enabled and
line/DC link identification has been activated. The
infeed then switches to operational mode.

o When the pulses are enabled, a one-off motor
data identification run (if activated) is carried out.

e When the pulses are enabled again, optimization
with a rotating motor (if activated) is carried out.

For more information about the
control panel, see Getting Started.

During motor data identification, a
current flows through the motor,
which means that it can align itself
by up to a quarter of a revolution.

For more information about line/DC
link/motor data identification, see
the SINAMICS S120 Function
Manual.

Diagnostics parameters (see the SINAMICS S120/S150 List Manual)
e 10002 Infeed/drive operating display

® 10046 Missing enable signals (for more information, see "Diagnostics")
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2.8 First commissioning, control mode vector AC Drive in the booksize
format

The example provided in this section explains all the configuration and parameter settings,
as well as the tests that are required for initial commissioning. Commissioning is carried out
using the STARTER commissioning tool.

Requirements for commissioning
1. The commissioning requirements have been met according to Section 1.1.

2. The check list - Table 1-1 or 1-2 from the Chapter Preparing for commissioning - has
been filled out and the points complied with.

2.8.1 Task

1. A drive unit is to be commissioned (operating mode vector, closed-loop speed control),
without DRIVE-CLIiQ and without speed encoder with the following components:

Table 2- 14 Component overview

Designation Component Order number
Closed-loop control
Control Unit Control Unit 310-2DP 6SL3040-1LA00-0AAO
Operator Panel Basic Operator Panel BOP20 6SL3055-0AA00-4BAX
Infeed and drive
Power Module Power Module 340 6SL3210-1SB14-xxxx
Motor Induction motor 1LA7

(without DRIVE-CLIQ interface)

2. Commissioning is performed using the BOP20.

3. The function keys on the BOP20 must be parameterized so that the ON/OFF signal and
speed settings can be defined via these keys.
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28.2 Component wiring (example)

The following diagram shows a possible component configuration and wiring option.

L1
L2

L3
|

1

IIRTIR Xi00

Control
Unit
310-2

E|x124

Power Module 340

Line reactor @ Line filter
L

Motor cable

Figure 2-24  Component wiring (example)

For more information on wiring, see the Equipment Manual.
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2.8.3 Quick commissioning using the BOP (example)

Table 2- 15  Quick commissioning for a vector drive without a DRIVE-CLIQ interface

Procedure Description Factory
sefting |
Restore the drive to the factory setting:
1. p0009 = 30 Device commissioning parameter filter * 1
0 | Ready

1 | Device configuration

30 | Parameter reset
2. p0976 = 1 Reset and load all parameters 0

0 | Not active

1| Start restoring all parameters to their factory settings

Wait approx. 15 sec. When ready, the BOP display shows = 35 and the RDY-LED is green. PO009 is automatically set to
1, p0976 to 0.

Note:
As soon as the RDY-LED is green again, the factory setting has been completed and commissioning can start.
3. p0009 =1 Device commissioning parameter filter * 1

0 | Ready
1| Device configuration

30 | Parameter reset
4. p0097 =2 Select drive object type * 0
0 | No selection

1 | Drive object type SERVO
2 | Drive object type VECTOR
5. p0009 =0 Device commissioning parameter filter * 1
0 | Ready

1 | Device configuration

Note:
Wait approx. 10 sec. The basic configuration is saved once the RDY lights green. In order to transfer this state into ROM,

press the "p" until the display flashes. When the flashing stops, the RDY changes from orange to green and the transfer

has been completed. Alarm A07991 indicates that the motor data identification function has been activated at drive DO 2.
The drive parameters are entered:

6. DO =2 Select drive object (DO) = 2 (= VECTOR) 1
1| Expert list of the CU
2 | Expert list of the drive

To select a drive object (DO), simultaneously press the Fn key and the arrow up
key.
The selected drive object is displayed at the top left.

7. p0010 =1 Drive, commissioning parameter filter * 1
0 | Ready
1| Quick commissioning
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Procedure Description Factory
setting
8. p0100=0  |IEC/NEMA motor standard 0
0 | IEC motor (Sl units, e.g. kW)
Preset:

Rated motor frequency (p0310): 50 Hz
Specification of the power factor cos ¢ (p0308)

1 | NEMA motor (US units, e.g. hp)

Preset:
Rated motor frequency (p0310): 60 Hz
Specification of the efficiency (p0309)

Note:
When p0100 is changed, all the rated motor parameters are reset.

9. p030X[0] = ... | Rated motor data [MDS] -
Only when p0300 < 100 (third-party motor)
Enter the rated motor data in accordance with the rating plate, e.g.

p0304[0] | Rated motor voltage [MDS]

p0305[0] | Rated motor current [MDS]

p0307[0] | Rated motor output [MDS]

p0308[0] | Rated motor power factor [MDS] (only when p0100 = 0)
p0309[0] | Rated motor efficiency [MDS] (only when p0100 = 1)
p0310[0] | Rated motor frequency [MDS]

p0311[0] | Rated motor speed [MDS]

p0335[0] | Motor cooling type [MDS] *

0: Natural cooling
1: Forced cooling
2 Water cooling

10. p1900 = 2 Motor data identification and rotating measurement* 2
0 | Inhibited
1 | Motor data identification for rotating motor

2 | Motor data identification for a stationary motor

Message A07991 is displayed, motor data identification was activated.

Danger

During motor data identification, the drive may cause the motor to move. The EMERGENCY OFF functions
must be fully operational during commissioning. To protect the machines and personnel, the relevant safety
regulations must be observed.

Operation is configured:

11. p0010=0 Drive, commissioning parameter filter * 1
0 | Ready
1 | Quick commissioning

RDY is lit red, fault FO7085 signals that a control parameter has been changed.
12. p0840[0] = Bl: ON/OFF1 [CDS] 0

r0019.0(DO 1) | sets the signal source for STW1.0 (ON/OFF1)

Interconnection with r0019.000 of the drive object Control Unit (DO 1)

Effect: Signal ON/OFF1 from the BOP
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Procedure Description Factory
setting |
13. p1035[0] = BI: Motor potentiometer setpoint higher [CDS] 0

r0019.0013 Sets the signal source to increase the setpoint for the motorized potentiometer
(GO Interconnection with r0019.013 of the drive object Control Unit (DO 1)

Effect: Signal, motorized potentiometer setpoint higher from BOP

14. p1036[0] = BI: Motor potentiometer setpoint lower [CDS] 0

r0019.0014 Sets the signal source to reduce the setpoint for the motorized potentiometer

(BO1) Interconnection with r0019.014 of the drive object Control Unit (DO 1)
Effect: Signal, motorized potentiometer lower setpoint from BOP

15. p1070[0] = CI: Main setpoint [CDS] 0
r1050 (DO 63) | sets the signal source for speed setpoint 1 of the speed controller.

Interconnection with r1050.000 to the separate drive object (DO 63)
Effect: Motorized potentiometer supplies the speed setpoint

16. | "FN", then press "P". The display indicates 41, press "O", the display jumps to 31.

17. | Start the motor data identification with
41.

18. | 31 is displayed again after pressing "O", the drive is now ready. The drive is switched on by pressing "I", the motor
accelerates by pressing the "arrow up" key.

. The drive switches off again after approx. 5 sec. the display goes back to

19. | Saveall Press the P key for approx. 5 sec until the display flashes.
parameters

* These parameters offer more setting options than the ones described here. For further setting options see
SINAMICS S120/S150 List Manual

[CDS] Parameter depends on command data sets (CDS). Data set 0 is preset.
[DDS] Parameter depends on drive data sets (DDS). Data set 0 is preset.
[MDS] Parameter depends on motor data sets (MDS). Data set 0 is preset.

Bl binector input

BO binector output

ClI connector input

CO connector output
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2.9 First commissioning, control mode servo AC Drive in the booksize
format
2.9.1 Initial commissioning using servo (booksize) as an example_lead text

The example provided in this section explains all the configuration and parameter settings,
as well as the tests that are required for initial commissioning. Commissioning is carried out
using the STARTER commissioning tool.

Requirements for commissioning
1. The commissioning requirements have been met according to Section 1.1.

2. The check list - Table 1-1 or 1-2 from the Chapter Preparing for commissioning - has
been filled out and the points complied with.

29.2 Task

1. A drive unit should be commissioned (operating mode servo, closed-loop speed control)
with the following components:

Table 2- 16 Component overview

Designation Component Order number

Closed-loop control

Control Unit Control Unit 310-2DP 6SL3040-1LA00-0AAQ

Operator Panel Basic Operator Panel 20 6SL3055-0AA00-4BAX
(BOP20)

Infeed and drive

Power Module Power Module 340 6SL3210-XxxxX-XXXX

Motor Synchronous motor with DRIVE- | 1FK7061-7AF7x—xAxx
CLiQ interface

Motor encoder via DRIVE-CLiIQ | Incremental encoder sin/cos TFK7XXX=XXXXX—XAXX
C/D

1 Vpp 2048 pir

1. Commissioning is performed using the BOP20.

2. The Basic Operator Panel (BOP) should be parameterized so that the ON/OFF signal
and the speed setpoints are entered using the function keys.
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293 Component wiring (example)

The following diagram shows a possible component configuration and wiring option.

L1
L2

L3
|

DRIVE-CLIQ

r
IRIINIL X100

Control
Unit
310-2 DP

Hx124

Power Module 340

Line reactor @ Line filter
1L

Motor cable

Figure 2-25 Component wiring with integrated Sensor Module (example)

For more information on wiring and connecting the encoder system, see the Equipment
Manual.
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294

Table 2- 17 Quick commissioning of a servo drive with a DRIVE-CLIiQ interface

Quick commissioning using the BOP (example)

Procedure Description Factory
setting
Note:
Before commissioning for the first time, in the drive mode DO = 1, the drive is restored to the factory setting.
1. p0009 = 30 Device commissioning parameter filter 1
0 | Ready
1 | Device configuration
30 | Parameter reset
2. p0976 =1 Reset and load all parameters 0
0 | Not active
1 | Start restoring all parameters to their factory settings
Note:
As soon as the RDY-LED is green again, the factory setting has been established and commissioning can start.
3. p0003 = 3 Access levels 1
1| Standard
2 | Extended
3 | Expert
4. p0009 =1 Device commissioning parameter filter * 1
0 | Ready
1 | Device configuration
30 | Parameter reset
5. p0097 =1 Select drive object type * 0
0 | No selection
1| Drive object type SERVO
2 | Drive object type VECTOR
6. p0009 =0 Device commissioning parameter filter * 1
0 | Ready
1 | Device configuration
30 | Parameter reset
Note:
For the firmware to be activated, a POWER ON must be carried out for the components.
The extended setpoint channel must be opened for motorized potentiometer simulation with p0108[1] = H0104
7. p0009 = 2 Device commissioning parameter filter * 1
0 Ready
1 Device configuration
2 Defining the drive type / drive options
30 Parameter reset
8. p0108[1] = Drive object, function module * H0000
HO104 Bit 2 | Closed-loop speed/torque control
Bit 8 | Extended setpoint channel
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Procedure Description Factory
setting
9. p0009 = 0 Device commissioning parameter filter * 1
0 | Ready

1| Device configuration

30 | Parameter reset

Note:

Wait until the RDY-LED changes from orange to green. To save the setting in the ROM, press about 5 seconds on the "P"
key until the BOP display flashes, then wait until flashing has stopped. The drive is now prepared.

10. DO =2 Select drive object (DO) 2 (= SERVO) 1
1| Expert list of the CU
2 | Expert list of the servo drive

To select a drive object (DO), simultaneously press the Fn key and the "Arrow up"

key.

The selected drive object is displayed at the top left.

11. p0840[0] = Bl: ON/OFF1 [CDS] 0

r0019.0(DO 1) | sets the signal source for STW1.0 (ON/OFF1)

Interconnection with r0019.0 of the drive object Control Unit (DO 1)

Effect: Signal ON/OFF1 from the BOP

12. p1035[0] = Bl: Motor potentiometer setpoint higher [CDS] 0

r0019.0013 Sets the signal source to increase the setpoint for the motorized potentiometer
(Bo1) Interconnection with r0019.13 of the drive object Control Unit (DO 1)

Effect: Signal, motorized potentiometer setpoint higher from BOP

13. p1036[0] = BI: Motor potentiometer setpoint lower [CDS] 0

r0019.0014 Sets the signal source to reduce the setpoint for the motorized potentiometer

(Bo1) Interconnection with r0019.14 of the drive object Control Unit (DO 1)
Effect: Signal, motorized potentiometer lower setpoint from BOP
14. p1037 = 6.000 | Max. speed, setpoint potentiometer 0.000
15. p1070[0] = Cl: Main setpoint [CDS] 1024

r1050 (DO 63) | sets the signal source for speed setpoint 1 of the speed controller.
Interconnecting to r1050 on its own drive object (DO 63)

Effect: Motorized potentiometer supplies the speed setpoint

16. p0006 =0 BOP operating display mode* 4
0 | Operation ->r0021, otherwise r0020 <-> r0021
1| Operation -> r0021, otherwise r0020

2 | Operation -> p0005, otherwise p0005 <-> r0020
3 | Operation -> r0002, otherwise r0002 <-> r0020
4 | p0005

"FN", then press "P", the display in DO = 2 displays 31.
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Procedure Description Factory

setting

17. | Save all

parameters

Press the "P" key for approx. 5 sec, 41 is displayed. After pressing the "O" key, the display
jumps to 31 - and the drive is now ready. 10 is displayed in DO = 1.

Bl binector input

BO binector output
CI connector input
CO connector output

* These parameters offer more setting options than the ones described here. For further setting options see
SINAMICS S120/S150 List Manual

[CDS] Parameter depends on command data sets (CDS). Data set 0 is preset.
[DDS] Parameter depends on drive data sets (DDS). Data set 0 is preset.

210

114

Commissioning of power units connected in parallel

During commissioning, power units connected in parallel are treated like a power unit on the
line or motor side. With parallel connection, the parameter display for the actual values
changes only slightly. Suitable "total values" are derived from the individual values of the
power units.

For parallel connection only

® chassis type infeeds

® chassis type Motor Modules in vector control mode
may be used.

During first commissioning of power units the parallel connection is activated using the
wizard in STARTER. You can also select parallel connection as an option (see following
diagrams) when choosing the power unit (infeed and/or Motor Module).
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Parallel connection of infeeds in STARTER

Infesd: Infead

¥ Line/DC-link identification ak first switch-on
Caution:
The determined values are stored safely agamst power loss.
IF the powees supply or the DC link (removal/adding of devices] of

the diive line-up is subsequently changed, an identfication must be
petformed again.

Device connaction voltage: 400 WV  3phase AC 50-80 Hz

Al F 400V 132 KW 160 ki [BSLA300-7TE 32-B4x0) [10]

v Parallel connection nfeed (BSL3330-7TE32-144x - 132 kiw)
Numberof parallel moddes i |

= Woltage sensrmg module svailatle
Numter of Yahs [ 3

[ Braking Module extemnal

I~ Master/Slave

< Back Newt> Cancel | Hep |

Figure 2-26 Example of parallel connection of 3 Active Line Modules (chassis type)

You need to specify the number of infeeds to be connected in parallel in the appropriate field
(maximum 8 infeeds).

You can also choose possible Master/Slave function for the Active Line Modules using an
option on this screen (see SINAMICS S120 Function Manual, chapter "Master/slave function
for infeeds").

The line filter is offered as an option, depending on the infeed. An Active Interface Module
(AIM) with integrated line filter is required to operate an "Active Line Module" (ALM). We
recommend external line filters to operate the "Basic Line Module" (BLM) and "Smart Line
Module" (SLM) infeeds.
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Parallel connection of Motor Modules in STARTER

116

[W]0ption ma: Drve: Divve_1.0D5 0
W] inzert in
[¥linieed canfic Power_unit
Order na. | Code rumber |
BSL3320-1 TE32-1 b 14501
{+ Nojfker/choke Caution: If a sinusaidal fiter is
" Simusoidal il used, it must be selected,
e /YN Otheiwise the sinusoidai e wil
" Dutput choke be destroyed!
" dvielt filker with VPL
Iv Pl connection
Murnber of parallel modules
|3 Mumber of power modules connected in parallel j

<Back Nest> Cancel | Heo |

Figure 2-27 Example of parallel connection of 3 Motor Modules (chassis type, vector control)

You need to specify the number of Motor Modules to be connected in parallel in the
appropriate field (maximum 8 Motor Modules).

NOTICE

For parallel connection, SIEMENS only enables the operation of a maximum of 8 power
units connected in parallel (for a maximum of 4 infeeds and a maximum of 4 Motor
Modules).
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Configuration of parallel connections using parameters

From the point of view of a higher-level PLC, the parallel connection of infeeds behaves like
the activation of a single infeed, with the running total outputs of the individual infeeds.

A connection via PROFIdrive telegrams permits the power units to be individually activated
and their status queried using parameter services from a higher-level controller. Infeeds may
also be activated using the appropriate control and status words. These are documented in
the chapter "Communication according to PROFIdrive" in the SINAMICS S120 Drive
Functions Function Manual.

Power units should only be activated and deactivated if an error occurs, that is when a power
unit fails and must be exchanged. This approach is unsuitable for variable power control, as
the drive line-up control parameters need to be recalculated after every firmware change, for
instance when the drive line-up is commissioned. Optimal, highly dynamic control behavior
of the drive line-up can only be ensured by recalculation.

The power units can be monitored and parameterized individually:
via the individual parameters p0125..p0128, p0895, r7000, p7001ff:

® Parameter p0125[0...n] "activate/deactivate power unit components" permits targeted
activation or deactivation of a power unit in the topology (choice via the topology
number).

e With p0895[0...n] Bl: power unit components, a power unit is activated or deactivated
using an interconnected digital input (BI).

® The number of currently active power units connected in parallel can be displayed by
parameter r7000.

® After an error or exchange of units, parameter p7001[0...n] (Par_circuit enable power
units) allows targeted activation or deactivation of connected power units.

You can still cancel alarms in this state (due to overtemperatures for example). Individual
power units cannot be disabled for motors with separate winding systems (p7003 = 1).
p7001 is reset automatically if a power unit is deactivated with p0125 or p0895.

® You can use parameter r7002[0..n] to query whether the pulse in a power unit is inhibited
or enabled.

e Parameters r7050[0..n], r7051[0..n] and r7052[0..n] can be used to display the circuit
currents for U, V, W on the power units.

e Overload states and various temperature states in the power units can be displayed with
parameters from r7200[0..n] onwards.

Parallel connection is indicated with a "P" in front of the value shown on the parameter value
display.

You can find out more about other parameters relevant for the operation and
parameterization of power units in the references: SINAMICS S$120/S150 List Manual from
parameter r7002ff or p0125 onwards.
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Parallel connection with one or two Control Units

If an infeed is deactivated, the pre-charging must be able to charge the rest of the infeeds in
the DC link. E.g. The pre-charging time is doubled when only one infeed is available instead
of previously two infeeds in parallel. If possible, the infeeds should be dimensioned such that
one infeed, or with redundant interconnection (2 Control Units), one subsystem is able to
pre-charge the whole DC link.

The connected capacitance should not be too large. However, pre-charging double an
infeed's rated capacitance (one of two infeeds previously out of operation) will work with no
problems.

Pre-charging contactor monitoring

To monitor pre-charging contactors (for infeed failure), auxiliary terminal blocks must be
retrospectively connected to the pre-charging contactors.

The following diagram shows the basic concept of interconnection:
Pre-charging

Infeed 1 Infeed 2 Infeed 3

13/|—14 13/|—14 13 /|,14 . Opening delay 1's
>=1 TI]--]0
21 22 21 22 21 22 ext. fault
+24 V

additional terminal blocks on pre-charging contactors

Figure 2-28 Pre-charging monitoring

The contactor states are monitored using the logic blocks "free blocks" in the SINAMICS
drive. If one of the contactors does not pick up, an external fault message is generated.

Commissioning Manual
118 Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1



Commissioning

2.11 Learn devices

Operating state of power units connected in parallel

Fault messages and alarms from A05000ff or FO5000ff onwards indicate errors in a power
unit.

Power unit faults are stored in the fault buffer in the appropriate Control Unit and can be read
as a fault value using parameter r0949 (interpreted decimally). This fault value corresponds
to the drive object number in the drive line-up topology. The number of the fault occurring is
stored in parameter r0945.

The power unit's operating state (infeed or Motor Module) is displayed at both front LEDs on
the corresponding Control Interface Module (CIM).

You can identify the power unit for a particular drive using parameter p0124[0...n] "Power
unit detection via LED". During p0124 = 1, the LED READY on the power unit concerned
flashes green/orange or red/orange at 2 Hz. For parallel connections the parameter index is
assigned to one power unit in each case.

Configuration of power units connected in parallel

2.1

Description

Information on the hardware configuration and wiring the power units is provided in the
SINAMICS S120 Equipment Manual Chassis Power Units.

You can find information on configuration in "SINAMICS Configuration Manual G130, G150,
S120 Chassis, S120 Cabinet Modules, S150". The installation of power units within a control
cabinet with Line Connection Modules is also described there.

Learn devices

Using a software update, the "learning devices" function amends an existing STARTER
(from version V4.2) with information about later drive firmware versions.

The update is implemented with a SINAMICS Support Package (SSP) from STARTER
version 4.2. In STARTER, equipment descriptions are added to without changing the code or
newly installing STARTER, and without the drive being physically available.

A SINAMICS Support Package must be installed if SINAMICS STARTER versions that are
not covered by STARTER version 4.2 need to be supported. You can download SINAMICS
Support Packages on the Internet from the eSupport and Product Support pages.

The existence of new SSPs in Product Support will be announced when a new SINAMICS

version is released for delivery.
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SSP (SINAMICS Support Package)

212

An SSP contains only description files of the devices and drive objects. By installing an SSP,
new drive objects and devices can be added to an existing STARTER installation, without
changing its program code.

After installation, all the functions of the new SINAMICS version can be configured with the
expert list. All screens and wizards are also available for all the functions compatible with the
previous version.

SSP content:

e New drive objects

® New device versions

® New and changed parameters in the expert list

® New and changed faults, alarms and messages

¢ New and changed sequence parameterizations

® Expansions of the component catalog (new motors, encoders, DRIVE-CLiIQ components)
® Expansion of the configuration catalog (SD)

® (Changed online help files (parameter help, function diagrams)

Installation
All SSPs released for a STARTER version may be installed in any order.

The installed SINAMICS Support Packages are displayed in the Info dialog box of
STARTER.

If a new STARTER version has been created and delivered, this STARTER contains all
SSPs released up until the present time, or is compatible with them.

Compatible SSPs can also be installed a multiple number of times if repairs are necessary,
without functional changes.

STARTER should not be running during SSP installation. The installation program should be
started and run through. Only after the installation has been finished and STARTER has
been called up again, can you now configure the newly installed SINAMICS versions offline
and operate them online (via "Accessible nodes" for example).

Selection and configuration of encoders

Encoder selection

120

For SINAMICS drives there are three possibilities of selecting the encoder using STARTER:

1. Evaluating the motor and encoder data via a DRIVE-CLIQ interface.
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The encoder is automatically identified by setting the parameter p0400 = 10000 or 10100,
i.e. all of the motor and encoder data required for the configuration are read out of the
encoder. For p0400 = 10100, the identification time is not limited.

2. Select a standard encoder from a list (also possible via the motor order number for
encoder 1/motor encoder). Every encoder type on the list has a code number (see
SINAMICS S120/S150 List Manual), that can also be assigned using parameter p0400
(encoder type selection).

3. Manually entering user-defined encoder data. The user himself can configure the encoder
using the encoder-specific STARTER screens.

The encoders can also be configured on their own using parameters (parameter p0400, ff).

Table 2- 18  Assigning encoder type, encoder code and evaluation modules for standard encoders

Encoder type Encoder code | Encoder evaluation procedure Evaluation module
Resolver Incremental 1001 Resolver 1-speed SMC10, SMI10
rotary 1002 Resolver 2-speed
1003 Resolver 3-speed
1004 Resolver 4-speed
Encoder with | Incremental 2001 2048, 1 Vpp, AIB C/D R SMC20, SMI20,
sin/cos 1Vpp | encoder 2002 2048, 1 Vpp, AABBR SME20, SME120
rotary 2003 256, 1 Vpp, AABBR
2005 512, 1 Vpp, AIBR
2010 18000, 1 Vpp, A/B R distance-coded
EnDat Absolute value 2051 2048, 1 Vpp, A/B, EnDat, multiturn 4096 SMC20, SMI20,
encoder rotary 2052 32, 1 Vpp, A/B, EnDat, multiturn 4096 SME25
2053 512, 1 Vpp, A/B, EnDat, multiturn 4096
2054 16, 1 Vpp, A/B, EnDat, multiturn 4096
2055 2048, 1 Vpp, A/B, EnDat, singleturn
SSl encoder | Absolute value 2081 2048, 1 Vpp, A/B, SSI, singleturn SMC20, SMI20,
with rotary 2082 2048, 1 Vpp, A/B, SSI, multiturn 4096 SME25, SME125
sin/cos 1Vpp 2083 2048, 1 Vpp, A/B, SSI, singleturn, error bit
2084 2048, 1 Vpp, A/B, SSI, multiturn 4096, error
bit
Linear Incremental 2110 4000 nm, 1 Vpp, A/B R distance-coded SMC20, SMI20,
encoder linear 2111 20000 nm, 1 Vpp, A/B R distance-coded SME20
2112 40000 nm, 1 Vpp, A/B R distance-coded
2151 16000 nm, 1 Vpp, A/B, EnDat, resolution
100 nm
Absolute value 2151 16000 nm, 1 Vpp, A/B, EnDat, SMC20, SMI20,
linear resolution 100 nm SME25
HTL/TTL Incremental 3001 1024 HTL A/BR SMC30
encoders right angle 3002 1024 TTLA/BR
rotary 3003 2048 HTL A/BR
3005 1024 HTL A/B
3006 1024 TTL A/B
3007 2048 HTL A/B
3008 2048 TTL A/B
3009 1024 HTL A/B unipolar
3011 2048 HTL A/B unipolar
3020 2048 TTL A/B R, with Sense
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Encoder type Encoder code | Encoder evaluation procedure Evaluation module
SSl encoder | Absolute value 3081 SSlI, singleturn, 24 V SMC20, SMI20,
absolute rotary 3082 SSI, multiturn 4096, 24 V SME25, SME125
Not for motor control,
only as a direct measurement system
SSl encoder | Absolute value 3090 4096, HTL, A/B, SSI, singleturn SMC30
absolute HTL | rotary
Linear Incremental 3109 2000 nm, TTL, A/B R distance-coded SMC20, SMI20,
encoder linear SME20
DRIVE-CLiQ | Absolute rotary 202 Abs.,singleturn 20 bit -
encoder value 242 abs.,singleturn 24 Bit
204 abs.,multiturn 12 bit, singleturn 20 bit)
244 abs.,multiturn 12 bit, singleturn 24 bit)
SIMAG H2 Incremental 2002 2048, 1 Vpp, AABBR SMC20, SMI20,
encoder 2003 256, 1 Vpp, AABBR SME20
rotary 2004 400, 1 Vpp, AIBR
2005 512, 1 Vpp, AIBR
2006 192, 1 Vpp, AIBR
2007 480, 1 Vpp, AIBR
2008 800, 1 Vpp, AIBR
Encoder configuration
You can configure the encoders using a screen in STARTER.
1. If you mark the appropriate checkbox option, encoders with a DRIVE-CLIiQ interface are
automatically identified on the encoder configuration screen.
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Configuration - SINAMICS_S120_CU320 - Encoder

Figure 2-29 Identifying DRIVE-CLIiQ encoders
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2. You can select standard encoders from a list. The encoder 1 / motor encoder can also be
selected and configured at the same time using the motor order number.

Configuration - SINAMICS_S120_CU320 - Encoder

] Option module o| Drve: Diive_1, DD5 0, MDS O
o Nzt inde
o Infeed

which encoder do you want to use’

A | nfeed U
i Infeed dive obiect ¥ Encoder 1 W Encodes 2 I™ Encoder 3

Wi PROFIBUS proces
: Emcoder 1 Enmdcf2|

Encoder pame: IEncoder_?

Encoder evalustion:  Shx
" Encoder with Diive-Ciil) interface

™ Fead encode: AGETY

* Select standard Wia motor ordes no

encader from kst

" Enter data
Encoder lype | Code rumbes Jj
] Mo encoder 0

. DRMWE-CLIR encoder 4520, smgletum 202

: DRVE-CLIO encoder AZD, multiuen 204

R ' DRIVE-CLID encoder 4524, singletum 242
Q"R'- DRMWE-CLID encoder 424, multituen 244
G ‘ Resolver 1 speed 1001
Resoher 2 speed 1002
Resaohver 3 spead 1003
Resoheer 4 spead 1004

cBack [ Mew> | Caneed | Hep |

Figure 2-30 Standard encoder option

When configuring the drive you can select the standard encoders offered by Siemens from a
list under "encoder". When the encoder type is chosen, all necessary parameterizations are
simultaneously and automatically transferred into the encoder configuration. The standard
encoder type and the corresponding evaluation modules are shown in the above table.

1. The user can also configure the connected encoders specifically, using the STARTER
screens.
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Configuration - SINAMICS_S120_CU320 - Encoder

Diive: Dirve_1. DDS 0, MDS D

[@I0ptio
v]Inzert infeed

v configuration

nodule -

‘Which encader do you want to use?
¥ Encoder 1 ¥ Encoder 2

Encoder 1 Encoder2 |

(4] plo

2.12 Selection and configuration of encoders

™ Encoder 3

W] Contral structise
[v|Fo

Encodsr name: |Em:uder_2

Encoder evaluations  Shx

supplem

hng " Encoder with Drive-Chil interface

W|Mator holding brake [= Feaclencod
MEncoder |  Select standard
[CIDtive function: - encoder from fist
d 1 _'I_I

& Enier dald

Agen

Wiamatorn orderng

Encoder data

=

DRIVE-CLIO encoder 4520, singletum
DRIVE-CLi} encoder AM20, multiturn
DRIVE-CLIQ encoder 4524, singlatum
DRIVE-CLIO encoder AM24, mulkiturm
Resolver 1 speed

Fehie el O

< Back I Mext > I

Figure 2-31 User-defined encoder option

For this select the option "Enter data" and press the "Encoder data" button.
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The following screen appears:

Encoder Data x|

Encoder lype-
{+' Rotary
€ Linear

Incremental sine/cosine
Abzolute EnDat protocol
Incremental HTL/TTL

Absolute 551 protocol

Absolste SSI protacal HTL/TTL
Absolute S5 protocol sindcos

(] 4 Cancel Help |

Figure 2-32 Rotary encoder types

You can choose between "rotary" and "linear" encoders on this screen.
For rotary encoders, the following encoder types can be configured:

126

Resolver

Incremental encoder with sin/cos signal

Absolute encoder with EnDat protocol

Incremental encoder with HTL/TTL signal

Absolute encoder with SSI protocol

Absolute encoder with SSI protocol and HTL/TTL signal

Absolute encoder with SSI protocol and sin/cos signal
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The linear encoder screen offers the following encoder types:

Encoder Data

Encoder lype
" Rotay
' Linear
Measuring system:
I encoder
ncoder
Abzohute EnDat protocol

Incremental sine/cozine
Incremental HTL/TTL

Abzolute 551 protocol
Absohute 551 pratocol HTLA/TTL
Absolute SSI pratacal sin/cos

oK Cancel

Figure 2-33 Linear encoder types

For linear encoders, you can configure the following encoder types:
® Absolute encoder with EnDat protocol

® |ncremental encoder with sin/cos signal

® [ncremental encoder with HTL/TTL signal

® Absolute encoder with SSI protocol

® Absolute encoder with SSI protocol and HTL/TTL signal

® Absolute encoder with SSI protocol and sin/cos signal

The encoder-specific screens for both rotary and linear encoder types are self-explanatory

and so will not be presented in more detail here.

The following describes commissioning and replacing an encoder using the DRIVE-CLIQ

encoder as an example.
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Encoders with a DRIVE-CLIQ interface
Encoder evaluation units with DRIVE-CLIQ interface are available in different versions, e.g.
® as Sensor Module Cabinet-Mounted (SMCx) for rail mounting,
® as Sensor Module External (SMEX) to be incorporated in the feeder cable,
® as Sensor Module Integrated (SMI), mounted on the motor, or
® as DRIVE-CLiQ Module Integrated (DQI), integrated in the motor.

A temperature sensor at the DRIVE-CLIQ encoder to detect the motor temperature is
connected in the factory.

Support with STARTER version

STARTER supports an encoder with DRIVE-CLIQ interface. Additional order numbers
(MLFBs) are available for the corresponding DRIVE-CLiQ motors in the encoder overview.

The motor order number is used for an SMI or DQI motor.

When configuring a motor with DRIVE-CLIQ interface, a distinction is not made between SMI
motors and DQI motors.

Note
Restrictions for SMI/DQI motors

Only absolute encoders are used in motors with integrated DRIVE-CLiQ encoders.

If you replace a motor with encoder and external DRIVE-CLIiQ interface by an SMI motor or
DQI motor, then you must appropriately reparameterize the SMI/DQI motor.

The functional behavior differs for the following encoder changes:
e |f the encoders differ due to the measurement principle and the resolution.

® |[f the encoders are used in applications where the evaluation requires a zero mark (for
example for referencing purposes). The encoder with integrated DRIVE-CLIQ interface
does not supply a separate zero mark, as it involves an absolute encoder. So in these
applications (and/or in the superimposed controls) the changed behavior must be
selected.

® |[f the encoder is to be used on an axis with SINAMICS Safety Integrated Extended
Functions or SINUMERIK Safety Integrated because a lower position accuracy (SOS
Safe Operating Stop) and a lower maximum velocity (SLS Safely Limited Speed) is
obtained as a result of the lower resolution of the redundant position value (POS2).

A new commissioning test and, if necessary, new configuration must be carried out for
activated SINAMICS Safety Integrated Extended Functions or SINUMERIK Safety
Integrated.
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Commissioning encoders with a DRIVE-CLIiQ interface

For DRIVE-CLIQ encoders, the properties of a rotary absolute encoder are identified with the
following parameters of the Control Unit:

® p0404[0..n] Encoder configuration active

® p0408[0..n] Rotary encoder pulse number

® p0421[0..n] Absolute encoder rotary multiturn resolution
® p0423[0..n] Absolute encoder rotary singleturn resolution

This data is pre-assigned according to the preset codes in p0400 (encoder type selection)
from the encoder lists. Parameters p0404, p0408, p0421 and p0423 are checked by the
Control Unit when booting.

Alternatively the data can be read out from the encoder with the setting p0400 = 10000 or
p0400 = 10100 (identify encoder). If the encoder data that is read out corresponds to a
known encoder type, then the Control Unit software enters this code into p0400. Otherwise
the general code p0400 = 10050 (encoder with EnDat interface identified) will be entered.

A DRIVE-CLIQ encoder is identified by the parameter p0404.10 = 1.

For DRIVE-CLIiQ encoders, encoder codes are defined respectively for parameter p0400
(see SINAMICS S120/S150 List Manual and above table).

If the Control Unit software identifies a DRIVE-CLIiQ encoder type for which no code is
stored, during identification it enters the code p0400 = 10051 (DRIVE-CLiQ encoder
identified).

The data is also automatically identified if a DRIVE-CLiIQ encoder is found during automatic
commissioning. During identification, the Control Unit reads out the values for p0404, p0421
and p0423 from the DRIVE-CLIQ encoder. The Control Unit uses this data to determine the
contents of p0400. The newly defined codes are not stored in the DRIVE-CLiQ encoder.

Replacing a SINAMICS Sensor Module Integrated

Contact your local Siemens office regarding repair if a defect occurs in a SINAMICS Sensor
Module Integrated (SMI) or in a DRIVE-CLIQ Sensor Integrated (DQlI).
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2.13 Commissioning linear motors (servo)

2.13.1 General information on commissioning linear motors
Before commissioning motors, the following questions must be answered:
1. Are all of the preconditions for commissioning fulfilled?

2. Were the points in the commissioning checklist checked, see Chapter "Checklists for
commissioning SINAMICS S"?

Detailed information on linear motors, encoders and power connection, configuring and
mounting are provided in:
Configuration Manual for Linear Motors 1FN3 or 1FN6

Terminology for rotary and linear drives

Table 2- 19  Terminology

Terminology for rotary drives Terminology for linear drives
Speed Velocity
Torque Force
Stator Primary section
Rotor Secondary section
Rotor Secondary section
Direction of rotation Direction
Pulse number Grid spacing
Rotate Run

Checks in the no-current state
The following checks can be made:
1. Linear motor

— What linear motor is used?
1FN_ - -

— Is the motor already mounted and ready to be powered up?

— If a cooling circuit is being used, is it functional?
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2. Mechanical system

Is the axis easy to move over the complete traversing range?

Does the air gap between the primary and secondary section and the mounting
dimensions correspond to the motor manufacturer's data?

Hanging (suspended) axis:
If weight equalizing is used for the axis is this functioning?

Brake:
If a brake is being used, is it correctly controlled (see the SINAMICS S120 Function
Manual)?

Traversing range limiting:
Are the mechanical end stops available and tightly bolted to both ends of the
traversing path?

Are the moving feeder cables correctly routed in a cable drag assembly?

3. Measuring system

Commissioning Manual

Which measuring system is being used?

Absolute or incremental? abs incr

Grid spacing

Zero marks (number and position)

Where is the positive drive direction?
Where is the positive counting direction of the measuring system?

Invert (p0410)? yes / no
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. Wiring

Power unit (connect UVW, phase sequence, clockwise rotating field)
Protective conductor connected?
Shield connected?

Temperature monitoring circuits:

Are the cables connected to the terminal block of the shield connecting plate?
Temperature sensor (Temp-F):

- with the temperature sensor (Temp-F) the average absolute winding temperature
can be measured.

Overtemperature switch (Temp-S):

- the overtemperature trip circuit (Temp-S) enables each individual motor phase
winding to be digitally monitored for an overtemperature condition.

/\ DANGER

The circuits of Temp-F and Temp-S neither have "protective separation" between
each other nor to the power circuits in accordance with IEC 61800-5-1.

The temperature monitoring circuits must be connected via the Sensor Module
SME12x so that the specifications of the EN 61800-5-1 are fulfilled. These
specifications are not fulfilled when the temperature monitoring circuits are
connected via the SMC20 Sensor Module.

See also the Configuration Manual for Linear Motors 1FN3 or 1FNG.

Temperature sensor evaluation

Temperature monitoring with SME12x, (description of the temperature monitoring
circuits see - connection to the SME12x in the Configuration Manual 1FN3 or 1FNG in
chapter "Thermal motor protection", description for connection to the SME12x, see
chapter "Connection of the temperature monitoring circuits)

Encoder system connection
Is the encoder system connected correctly to SINAMICS?
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2.13.2 Commissioning: Linear motor with one primary section

Commissioning with STARTER

/\ DANGER

Linear drives can achieve significantly higher rates of acceleration and velocities than
conventional drives.

The traversing range must always be kept clear in order to avoid any potential danger for
man or machine.

Commissioning the motor with STARTER
1. Selecting the motor type
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You can select a standard motor from the list of motors. You can enter the motor data for
third-party motors manually. The number of parallel primary sections (p0306) must be

entered.

Configuration - SINAMICS_S120_CU320 - Motor

froceass data exchang

Drive: Antrisb_1_Linear, DDS 0, MDS 0

Configure the motor:

Matar narme: Motor
" Motor with DRIVE-CLIQ interface
I~ Beadlout mator agair
{* Select standard motar from list
" Enter motor data
Motaor twpe: I[#l]S] TFM3 syrnchronous mator (linear] j
Motar selection:
Order no. | Magimum speed | Masimum force [ =]
1PN 00-IWE Do 497 midmin 1650 M
1PN 31 00-4NCBx-sonw 305 m/min 2040 M
TFM3100-8WC0xwom 257 mdmin 2200N
1PN 00-4WEDusoom 497 midmin 2200N J
'IFN‘I U-S'WCUx-Juuu: 255 m/min 2750 N

T1FM3150-1

3150 1030 N
TFM3150-TNC 28w

433 m/min

234 m/min 770N
IFMIT50-1WC0swnee 321 mdmin 825N
1FM3150-1WEDsewnee 05 mémin 825N
IFMI150-2KC oo 491 mdmin 2060 N
1FM3150-2MB8swace 201 mémin 1530N
TFMI150-2%/C0sm0ee 282 mémin 1650 N
1FM3150-3KC o 490 mémin 3100N
TEMATAN-AN Tasoce 292 mdmin 23NN N =
1] T L|_I
[ Parallel motor connection Number: |-|_
< Back MHexnt » Cancel Help
Figure 2-34 STARTER screen, linear motor selection 1FN3
2. Enter motor data
The following motor data must be entered for third-party motors:
Table 2-20 Motor data
Parameter Description Comment
p0305 Rated motor current -
p0311 Motor rated velocity -
p0315 Motor pole pair width -
p0316 Motor force constant -
p0322 Motor velocity, maximum -
p0323 Maximum motor current -
p0338 Motor limit current -
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Parameter Description Comment
p0341 Motor weight -
p0350 Motor stator resistance, cold -
p0356 Motor stator leakage inductance -
Table 2-21  Optionally, further motor data (linear synchronous motor) can be entered for third-party
Parameter Description Comment
p0312 Rated motor force -
p0317 Motor voltage constant -
p0318 Motor stall current -
p0319 Motor stall force -
p0320 Rated motor magnetizing current -
p0326 Stall torque correction factor -
p0329 Pole position identification current -
p0348 Speed at start of field weakening -
p0353 Motor series inductance -
p0391 Current controller adaptation, lower application -
point

p0392 Current controller adaptation, upper application -
point

p0393 Current controller adaptation, P gain, scaling upper

Commissioning Manual
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3. User-defined encoder data

With linear motors, the encoder is configured in the "User-defined encoder data" screen.

Encoder data

— Encoder type

& Linear

Measuring system:

Incremental sine/cosine

Encoder evaluation:
Shx

—

x|

r Incremental tracks

Grid line zpacing:

I 20000 ZM

—Zern marks

Configuration: | One zero mark.

;I Ref. mark

z0acing

I 0 mm

r— Synchranization
Coarse synchronization:
" Mone

" Pole position ident.

' Hall sensors

Fine synchronization:

= None

% Zero marks

ak. LCancel

Help |

Figure 2-35 Encoder data screen in STARTER

/I\WARNING

When linear motors are configured for the first time, the commutation angle offset (p0431)
must be adjusted. For more information about the commutation angle offset and pole
position identification (servo), see the Function Manual S120, servo control chapter.
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2.13.3 Commissioning: Linear motor with several identical primary sections

General information

If you are sure that the EMF of more than one motor has the same relative phase position to
another, the connecting cables can be connected in parallel and operated from one Motor
Module.

Linear motors connected in parallel are commissioned based on the commissioning of a
single linear motor. To activate the parallel connection of linear motors, in the window
"Configuration - SINAMICS_S120_CU320 - 2nd motor" set a check mark for "Parallel motor
connection".

The number of primary sections connected in parallel is entered in the "Motor" screen form
(p0306) when the drive is configured in STARTER.

The linear motors are connected individually in sequence to the drive, and are commissioned
as a single motor (1FNx ...). The angular commutation offset is automatically determined and
noted for each motor. Finally, the measured angular commutation offset of the motors are
compared with each other.

If the difference between the angular commutation offset is less than 5 degrees (electrical),
all the motors can be connected to the drive in parallel and commissioned as a parallel
configuration of n linear motors (e.g. 2 * TFN3xxx).

Permitted parallel connection
Only linear motors that fulfill the following preconditions may be connected in parallel:
® |dentical primary section size
® |dentical winding type

® |dentical air gap

Note

If linear motors in an axis are connected in parallel, the position of the primary sections with
respect to one another and to the secondary sections must exhibit a specific grid, in order to
achieve a matching electrical phase position.

For more information see: Configuration Manual for Linear Motors 1FN3 or 1FN6
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Temperature sensors and electrical wiring
The temperature sensors can be evaluated, for example, as follows:
® Temperature sensor
— Motor 1: Connection via SME12x and evaluation via the drive control

— Motor n: not connected
(short-circuited and connected to the PE)

® Temperature switch
— Motor 1 to n: Evaluation via the drive control

See also: Configuration Manual for Linear Motors 1FN3 or 1FN6

AWARN ING

When connecting-up the temperature monitoring circuits, carefully observe the
requirements regarding protective separation in accordance with EN 61800-5-1.

See also: Configuration Manual for Linear Motor 1FN3 or 1FN6

2134 Thermal motor protection

Temperature monitoring circuits Temp-F and Temp-S

The motors are supplied with two temperature monitoring circuits: Temp - F and Temp - S.
Temp-F is to monitor and evaluate the temperature characteristic in the motor being used.
Temp-S is used to activate motor protection if the motor windings get too hot.

Both circuits are independent of each other. They are generally evaluated via the drive
system. For temperature monitoring, the SME12x Sensor Modules can be used for thermal
motor protection.

Temp-F (KTY 84 Sensor)

The temperature monitoring circuit Temp-F consists of a KTY 84 temperature sensor located
at the coils. Under certain circumstances — especially when the individual phases have a
different current level — this can mean that the maximum temperature of the three phase
windings is not measured. An evaluation of Temp-F for motor protection is therefore not
permissible. Temp-F is used to monitor the temperature - and if necessary to output an
alarm indicating that the drive is being switched off because Temp-S has responded.

Commissioning Manual
138 Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1




Commissioning

2. 13 Commissioning linear motors (servo)

Temp-S (PTC element)

The overtemperature shutdown circuifconsists of thermistor temperature sensors (PTC
elements). There is a PTC thermistor temperature sensor for monitoring the motor winding in
each of the three phase-windings (U, V and W). This ensures overload protection, even if the
current in the individual phases of a primary section is not the same - or if several primary
sections have different load levels. The PTC elements are connected in series.

The circuit and connection system for Temp-F and Temp-S are described in detail in the
Configuration Manual; linear motors 1FN3 or 1FNG.

The SME12x (Sensor Module External) is a device with connectors enabling the connection
of various sensors of a direct drive (WMS, Hall sensors, temperature sensors). The output of
the SME12x is connected to SINAMICS drive systems via DRIVE-CLiQ. The requirements
regarding protective separation in accordance with EN 61800-5-1 are fulfilled by the
electrical isolation between the voltage circuits for power and sensors. The SME12x
therefore fulfills the following functions:

® All signal cables can be connected close to the motor.
® Temperature sensors can be fully evaluated:
— Thermal motor protection through evaluation of Temp-S
— Display of the temperature curve via evaluation of Temp-F
There are two variants of SME12x:
e SME120 for incremental position measurement systems
o SME125 for absolute position measurement systems

You will find further information on the SME12x in the SINAMICS S120 Equipment Manual,
Control Units and Additional System Components, in the chapter Encoder System
Connection.

/\ DANGER

The circuits of Temp-F and Temp-S neither have "protective separation" between each
other nor to the power circuits in accordance with EN 61800-5-1.

/\ DANGER

Connect Temp-S for thermal motor protection. It is impermissible to not connect Temp-S!

You can optionally connect Temp-F to a measuring instrument for commissioning or test
purposes.

In normal operation, short-circuit the Temp-F connections and connect to PE.

Note

The Temp-F temperature sensor only evaluates the winding temperature of one phase in the
primary section. However, the phases in the synchronous motor have different loads. Higher
temperatures can occur in the phases that are not measured.
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Note

Without using a suitable protective module (e.g. TM120), for safe electrical separation it is
not permissible to connect Temp-F to a Sensor Module of the SINAMICS drive system.

The drive must always be switched into a no-voltage condition. When handling and
connecting Temp-F, when the drive is switched-on, hazardous voltages can be present at
the terminals on the motor side and at the Temp-F connecting cable.

Note

If a 3BRN1013-1BW10 thermistor motor protection device or a suitable protective module is
not used, then for safe electrical separation it is not permissible to connect Temp-S to a PLC
or to a Sensor Module of the SINAMICS drive system.

The drive must always be switched into a no-voltage condition. When handling and
connecting Temp-S, when the drive is switched-on, hazardous voltages can be present at
the terminals on the motor side and at the Temp-S connecting cable.

Temperature evaluation unit with safe electrical separation

Terminal Module 120 is a temperature evaluation unit with DRIVE-CLIQ interface for
installation in a control cabinet. The TM120 has 4 measuring channels with safe electrical
separation to connect KTY or PTC temperature sensors. A TM120 can also be used with
Sensor Modules for encoder evaluation (SMCxx, SMIxx and SMEXxx) if safe electrical
separation of the temperature sensors is necessary.

Evaluating the temperature sensors

140

See also: Configuration Manual for Linear Motors 1FN3 or 1FNG6.
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2.13.5 Measuring system

Determining the control sense

The control sense of an axis is correct if the positive direction of the drive (= clockwise
rotating field U, V, W) coincides with the positive counting direction of the measuring system.

Note
The data to determine the drive direction is only valid for Siemens motors (1FNx motors).

If the positive direction of the drive and positive counting direction of the measuring system
do not match, the actual speed value (P0410.0) must be inverted in the "Encoder
configuration - details" screen form when the drive is being commissioned.

The control sense can also be checked by first parameterizing the drive, and then manually
moving it, with the enable signals inhibited (switched out).

If the axis is moved in the positive direction, the actual speed value must also count in the
positive direction.

Determining the drive direction

The direction of the drive is positive if the primary section moves relative to the secondary
section in the opposite direction to the cable outlet direction.

+
-¢—— | Primary section [ —— Cable outlet direction
Secondary section (magnets) N - north pole marking
+
Secondary section (magnets) B ——
N - north pole marking

Primary section [ }—— Cable outlet direction

VAV AV v A A A A A Y Y S d v A G Ay 4 4 G S 4 4 A G 4 4 4 Y S 4y 4V G dvs

Figure 2-36 Determining the positive direction of the drive
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Determining the counting direction of the measuring system

The counting direction is determined depending on the measuring system.

Measuring systems from Heidenhain

Note

The counting direction of the measuring system is positive, if the distance between the
sensor head and rating plate increases.

Sensor head

Scale <] + \ (@) O Rating plate

—1 |

Figure 2-37 Determining the counting direction for measuring systems from the Heidenhain Company

Measuring systems from Renishaw (e.g. RGH22B)

As the reference mark for the Renishaw RGH22B has a direction-dependent position, with
control cables BID and DIR, the encoder must be parameterized, so that the reference mark
is only output in one direction.

The direction (positive/negative) depends on the geometrical arrangement at the machine
and the reference point approach direction.

Table 2- 22 Overview of signals

Signal Cable color Circular connector Connected to
12-pin +5V oV
BID Black Pin 9 Reference marks in | Reference marks in
both directions one direction
DIR Orange Pin7 Positive directions Negative direction
+5V Brown Pin 12
oV White Pin 10
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The counting direction of the measuring system is positive if the sensor head moves relative
to the gold band in the cable outlet direction.

Sensor head

.

+
\t/ Measuring system \—‘:— Gyand
L

Figure 2-38 Determining the counting direction for measuring systems from Renishaw

Note

If the sensor head is mechanically connected to the primary section, the cable outlet
direction must be different. Otherwise, invert the actual value.
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2. 13 Commissioning linear motors (servo)

2.13.6 Checking the linear motor by taking measurements

Why make measurements?

If the linear motor was commissioned according to the relevant instructions, and unexplained
fault messages still occur, then all of the EMF signals must be checked using an
oscilloscope.

Checking the phase sequence U-V-W

For primary sections connected in parallel, the EMF_U from motor 1 must be in phase with
the EMF_U from motor 2. The same is true for EMF_V and EMF_W.
It is absolutely necessary that this is checked by making the appropriate measurements.

Taking the necessary measurements

Disconnect the drive line-up from the power supply.
Notice: Wait until the DC link has been discharged!

Disconnect the power cables from the drive.
Disconnect any primary components connected in parallel.

Form an artificial neutral point using 1 kOhm resistors.

u ~
Linear ~
V__~
motor A
W O ° *—— *——

Figure 2-39  Configuration for taking the measurements
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For a positive traversing direction, the phase sequence must be U-V-W. The direction of the
drive is positive if the primary section moves relative to the secondary section in the opposite
direction to the cable outlet direction.

+
-¢———— | Primary section [ —— Cable outlet direction
Secondary section (magnets) N - north pole marking
+
Secondary section (magnets) _—
N - north pole marking

Primary section [ }——— Cable outlet direction

Figure 2-40 The positive direction of the drive (clockwise rotating field)

Determining the commutation angle using an oscilloscope

Once the oscilloscope has been connected, the drive must first pass the zero mark so that
fine synchronization can be carried out.

The angular, commutation offset can be determined by measuring the EMF and normalized
electrical pole position via an analog output.

Figure 2-41  Oscillogram

Definition of channels (Ch1 ... Ch4):
Ch1 EMF phase U to neutral point
Ch2: EMF phase V to neutral point
Ch3: EMF phase W to neutral point

Ch4: Normalized electrical angular pole position via analog output
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—Measz socket TO

— Signal source — Characterniztic
- [3m Y 0.00 v
-I SERVO_02. 133, CO: Pole position angle ele / _._f.
| 0.00 L
0.00 % el @
0.00
fo.o0 % |40000 %
— Offzat Lirnit
ID.DD W ’7 ILimiting off (0] 'I

Figure 2-42  Setting of the measuring socket TO on CU320
When the drive is synchronized, the difference between the EMF/phase U and the electrical
rotor position is a maximum of 10°.

If the difference is greater, the commutation angle offset must be adjusted.

2.14 Notes on commissioning SSI encoders

Using error bits

The number and position of error bits may vary for SSI encoders. In the event of faults, error
codes may even sometimes be transferred within the position information.

It is therefore essential that you assess all the error bits present (see below for
parameterization and limitations) as otherwise an error code may be interpreted as position
information if faults are present.

Hardware requirements
® SMC20 Sensor Module Cabinet-Mounted
e SME25 Sensor Module External
e SMC30 Sensor Module Cabinet-Mounted
e (CU320-2 Control Unit
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Types of encoder that can be connected

2. 14 Notes on commissioning SS/ encoders

Table 2- 23  Overview of encoder types that can be connected depending on the SIEMENS evaluation module

Encoder Incremental tracks | Absolute position Power supply for | SSI baud rate | Remarks

evaluation encoder

through module

SMC20 sin/cos, 1 Vpp SSI not cyclic 5V 100 kBaud -

SME25 sin/cos, 1 Vpp S8l not cyclic 5V 100 kBaud SME25 is only
suited to direct
measuring
systems

SMC30 Square or SSI not cyclic -3 5Vor24V 100- -

250 kBaud

no incremental
tracks

SSl, cyclic 2

) "not cyclic" means that the absolute position is only read when initializing the Sensor Module, after which the position is
only calculated by the incremental tracks.

2) "cyclic" means that the absolute position is read permanently (usually in the PROFIBUS or position controller cycle) and

the position (X_IST1) formed from this.

3) the SSI protocol is cyclically read-out for the plausibility checks

Note

Only encoders that support a transfer rate of 100 kHz and that have a high level in idle state

may be used.

The monoflop time should be parameterized such that it is greater than or equal to the
specified monoflop time of the encoder. This must lie in the range between 15 — 30 ps.

The level during the monoflop time must be low.

Ramp-up time of the encoder

Commissioning Manual

In order to ensure that correct sensor data is received, the encoder evaluation module
checks, after its own ramp-up, whether the connected encoder has also ramped up.

To do this, the SINAMICS converter system proceeds as follows:

® After the power supply is switched on at the encoder, no signals are evaluated for a
waiting period of 800 ms.

e After the waiting period has expired, clock signals are applied to the clock cable and the
response of the data line observed. As long as the encoder has not ramped up, the
encoder holds the data line permanently in the idle state (as a rule "high").

It is expected that the encoder has completed its own ramp-up by this time.

® |f the encoder has not ramped up after approx. 10 seconds, the encoder evaluation
module signals a timeout error.
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2. 14 Notes on commissioning SSI encoders

Parameterization

Special settings

148

The waiting period starts again when:
® The 5V power supply is applied to the encoder.

e Switchover to 24 V power supply after completed ramp-up of the encoder evaluation in
accordance with the parameterized voltage level.

Note

There is a serial ramp-up (evaluation -> encoder) with the corresponding ramp-up times after
every disconnection and connection of the encoder.

Note

An external supply of the encoder with 24 V is permitted.

Predefined encoders
Several predefined SSI encoders are available for commissioning. These can be selected
from the STARTER's commissioning screens.

User-defined encoders
If there are no predefined entries for the encoder used, user-defined encoder data can be
entered on screens using the commissioning wizard.

® Error bits (special case, several error bits)

If an SSI encoder has several error bits, the evaluation is activated in the list of experts as
follows using parameter p0434[x]:

Value = dcba

ba: Position of error bit in protocol (0 ... 63)

c: Level (0: Low level 1: High level)

d: Status of evaluation (0: Off, 1: On with 1 error bit, 2: On with 2 error bits ... 9: On with 9
error bits)

The following applies in the event of several error bits:

- The position specified under ba and the other bits are assigned in ascending order.

- The level set under ¢ applies to all error bits.

Example:

p0434 = 1013

--> The evaluation is activated and the error bit is in position 13 and a low level.

p0434 = 1113

--> The evaluation is activated and the error bit is in position 13 and high level.

p0434 = 2124

--> The evaluation is activated and the 2 error bits are as of position 24 and high level

® Fine resolution p0418 and p0419
In order to make full use of the entire traversing range of the absolute encoder, the
position information, including fine resolution, must not exceed 32 bits.
Example:
An SSI encoder without incremental tracks is used. The encoder has a singleturn
resolution of 16 bits and a multiturn resolution of 14 bits. The absolute position's
resolution is therefore 30 bits.
Consequently, only a fine resolution of two bits can be set. Parameters p0418[x] and
p0419[x] in the list of experts should therefore be set to the value 2.
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2. 14 Notes on commissioning SS/ encoders

Example 1

An SSI encoder without incremental tracks is used. The encoder has a singleturn resolution
of 16 bits and a multiturn resolution of 14 bits. The fine resolution p0418[x] and p0419[x] is
set to the value 2. In parameter r0482[x] (X_IST1), the product is formed from "pulses per
revolution" and fine resolution p0418[x]. If using SSI encoders without incremental tracks, the
number of pulses and singleturn resolution are identical. In our example, the actual position
value X_IST1 (r0482[x]) must therefore have changed after an encoder resolution by the
value

singleturn resolution * fine resolution = 2416 * 2°2 = 262144

Example 2

An SSI encoder with incremental tracks is used. In this case, incorrect SSI protocol settings
can be seen, e.g. by the fact that once the system has been switched on a different absolute
position is indicated from that before it was last deactivated.

The absolute position X_IST2 (r0483[x]) must be considered by way of a check. Following
PROFIdrive, however, just one value is displayed in this parameter if bit 13 (request absolute
value in cycles) is set to the value 1 in the encoder control word p0480[x].

This bit can be set, e.g. with the aid of the binector-connector converter.

Once switched on, the SSI encoder is now turned a few revolutions. Once switched off and
on again, the absolute position of X_IST2 (r0483[x]) must indicate an unchanged value. Only
minor deviations may occur in the fine resolution area.
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2. 15 Notes on the commissioning of a 2-pole resolver as absolute encoder

2.15 Notes on the commissioning of a 2-pole resolver as absolute
encoder

Description

You can use 2-pole (1 pole pair) resolvers as singleturn absolute encoders. The absolute
encoder position actual value is provided in Gn_XIST2 (r0483[x]).

Actual position value format

The factory setting for the fine resolution of Gn_XIST1 differs from the fine resolution in
Gn_XIST2 (p0418 = 11, p0419 = 9). This may cause a slight displacement of the encoder
position after switching the drive unit off/on.

Therefore, when using a 2-pole resolver as an absolute encoder, we recommend that the
fine resolution for Gn_XIST1 (p0418) is set the same as the fine resolution for Gn_XIST2
(p0419), e.g. p0418 = p0419 =11.

2-pole resolvers are automatically entered in the PROFIdrive profile (r0979) as singleturn
absolute encoders.

Position tracking

You can also activate position tracking for a 2-pole resolver. Please note, however, that the
resolver may not be moved more than half an encoder revolution (pole width) when switched
off. The activation and configuration of the position tracking is described in the chapter
"Position tracking".

EPOS - absolute encoder adjustment

If the 2-pole resolver is used as an absolute encoder for basic positioning (EPOS), the
absolute encoder adjustment must be performed:

e via STARTER (Basic positioner -~ Referencing) or
® via the expert list.

To do this, set reference point coordinate p2599 to the value corresponding to the
mechanical system and request the adjustment with p2507 = 2.

You will then need to back up the data from RAM to ROM.
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2.16 Temperature sensors for SINAMICS components

The following table provides an overview of the SINAMICS drive system components
available with temperature sensor connections.

/\ DANGER

Safe electrical separation of the temperature sensors

Only temperature sensors that meet the electrical separation specifications laid out in

EN 61800-5-1 may be connected to terminals "+Temp" and "-Temp". If safe electrical
separation cannot be guaranteed (e.g. for linear motors or third-party motors), a Sensor
Module External SME120, SME125 or the Terminal Module TM120 must be used. If these
instructions are not complied with, there is a risk of electric shock!

Table 2- 24 Temperature sensor connections for SINAMICS components

Module Interface Pin Signal name Technical specifications
SMC10/SMC20 X520 (sub D) 13 +Temp Temperature sensor
25 - Temp KTY84-1C130/PTC
SMC30 X520 (sub D) 1 +Temp Temperature sensor
Temperature 8 - Temp KTY84-1C130 / PTC / bimetallic
channel 2 switch with NC contact
X531 (terminal) 3 - Temp Temperature sensor
temperature 4 +Temp KTY84-1C130 / PTC / bimetallic
channel 1 switch with NC contact
CU310-2DP X23 (sub D) 1 +Temp Temperature sensor
CU310-2PN 8 - Temp KTY84-1C130/PTC
X120 (terminal) 1 +Temp Temperature sensor
2 - Temp KTY84-1C130/ PTC
CUA31 X210 (terminal) 1 +Temp Temperature sensor
2 - Temp KTY84-1C130/ PTC
CUA32 X210 (terminal) 1 +Temp Temperature sensor
Temperature 2 - Temp KTY84-1C130 / PTC / bimetallic
channel 2 switch with NC contact
X220 (sub D) 1 +Temp Temperature sensor
Temperature 8 - Temp KTY84-1C130 / PTC / bimetallic
channel 1 switch with NC contact
TM31 X522 (terminal) 7 +Temp Temperature sensor
8 - Temp KTY84-1C130/PTC
TM120 X524 (terminal) 1 - Temp Temperature sensor connection
2 +Temp KTY84-1C130 / PTC/bimetallic
3 - Temp switch with NC contact
4 +Temp for linear motor applications, here
5 - Temp the motor temperature sensor
6 +Temp connect KTY84-1C130
7 - Temp
8 +Temp
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Module Interface Pin Signal name Technical specifications
SME20 Measuring system |7 - Temp Temperature sensor
interface 9 +Temp KTY84-1C130/PTC
connection cable order number
6FX8002-2CA88- xxxx necessary
1)
SME120/ X200 (connector) 1 - Temp Temperature sensor
SME125 Temperature 2 +Temp KTY84-1C130 / PTC / bimetallic
channel 2 switch with NC contact
X200 (connector) 3 +Temp Temperature sensor
Temperature 4 - Temp KTY84-1C130 / PTC / bimetallic
channel 3 switch with NC contact
X200 (connector) 5 +Temp Temperature sensor
Temperature 6 - Temp KTY84-1C130 / PTC / bimetallic
channel 4 switch with NC contact
Active Line Module Booksize 1 +Temp Active Line Module temperature
X21 (terminal) 2 - Temp sensor
Chassis 4 +Temp Temperature switch type:
X41 (terminal) 3 _ Temp bimetallic switch with NC contact
Smart Line Module Booksize 1 +Temp Active Line Module temperature
X21 (terminal) 2 - Temp sensor
Chassis 4 +Temp Temperature switch type:
X41 (terminal) 3 _ Temp bimetallic switch with NC contact
Basic Line Module Booksize 1 +Temp Basic Line Module temperature
X21 (terminal) 2 - Temp sensor Temperature switch type:
Chassis 4 +Temp bimetallic switch with NC contact
X41 (terminal) 3 - Temp
Motor Module Booksize 1 +Temp Temperature sensor
X21/X22 (terminal) |2 - Temp KTY84-1C130/PTC
The following 4 +Temp Bimetallic switch with NC contact:
applies to chassis: |3 - Temp Alarm and timer (only for
X41 (terminal) temperature evaluation via MM)
PT100 temperature sensor
1) Cable for connection to direct measurement systems: Order number 6FXx002-2CB54-xxxx
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Commissioning information
The index [0..n] used in the following identifies either the motor data set or the encoder data
set.
SMC10/SMC20
You can use the STARTER screen (\signals and monitoring \ motor temperature) to
parameterize the motor temperature evaluation via SUB-D socket X520.
SMC30 (from Order No. 6SL3055-0AA00-5CA2)

In addition to temperature evaluation via terminal X531 (temperature channel 1), this module
also has temperature evaluation at SUB-D socket X520 (temperature channel 2).

At the default setting (p0600 = 1 "Temperature via encoder 1" and p0601 = 2 "KTY") the
temperature is evaluated via the first temperature channel. The temperature sensor is
connected to terminal X531 on the SMC30. The temperature is shown via r0035.

The parameterization of the motor temperature evaluation via the sub D socket X520 must
be performed in the expert list as follows:

® p0600[0..n]: Selection of the encoder (1, 2 or 3) to which the SMC30, that is used for the
temperature evaluation, is assigned (n = motor data set).

® p0601[0..n] = 10 (evaluation via several temperature channels), n = motor data set.

e p4601[0..n]: Select the temperature sensor type for temperature channel 2 (depends on
encoder data set n, not motor data set).

Note

With several encoders, the index [n] of the relevant encoder / encoder data set, via which
the temperature evaluation is performed, must be used.

The temperature is displayed in parameter r4620[1] (temperature channel 2). For multiple
temperature channels (use of temperature channels 1 and 2 on SMC30), parameter r0035
shows the maximum temperature.

Example:

A KTY temperature sensor is connected at the sub D socket X520 on the SMC30 of Encoder
1.

This is parameterized via:
® p0600[0..n] =1/ p0601[0..n] = 10/ p4601[0..n] = 20

Both temperature channels (X520 and X531) can be used at the same time. In addition to
the above parameterization, the sensor type of the temperature sensor connected at terminal
X531 must be entered in p4600[0..n]. The maximum value is then generated for the motor
temperature and displayed in r0035.

Note

With several encoders, the index [n] of the relevant encoder / encoder data set, via which the
temperature evaluation is performed, must be used.
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CU310-2DP / CU310-2PN

The Control Unit 310-2 has an integrated SMC30 encoder interface. This encoder interface
is accessed via the 15-pin Sub-D-contact X23 and is evaluated as temperature channel 1.

There are three options available to evaluate the temperature:
1. Temperature channel 1 via the SMC30 encoder interface X23.
2. Temperature channel 1 via terminal X120, for example, if an encoder is being used.

3. Two temperature channels via X23 and X120. Encoder interface X23 is assigned to
temperature channel 1 and terminal X120 is assigned to temperature channel 2.

The following parameter settings must be made:
For 1. One temperature channel 1 via encoder interface X23:

e p0600[0..n] = 1: Selects the encoder (1, 2 or 3), which is assigned to encoder interface
X23 and via which the temperature is evaluated (n = motor data set).

® p0601[0..n] = 1 or 2: Selection of the temperature sensor type, n = motor data set
e r0035: Display of the temperature value.

For 2. One temperature channel 1 via terminal X120:

® p0600[0..n] = 11: Activation from temperature channel 1 via terminal X120

® p0601[0..n] = 1 or 2: Selection of the temperature sensor type, n = motor data set
e r0035: Display of the temperature value.

For 3. Two temperature channels via X23 and X120:

® p0600[0..n] = 1: Selects the encoder (1, 2 or 3), which is assigned to encoder interface
X23 and via which the temperature is evaluated (n = motor data set).

® p0601[0..n] = 10: Evaluation via several temperature channels

® p4600[0..n]: Selection of the temperature sensor type from temperature channel 1, n =
encoder data set

® p4601[0..n]: Selection of the temperature sensor type from temperature channel 2, n =
encoder data set

e r4620[0...3]: Reading the temperature values.
— Index n = 0 temperature channel 1
— Index n = 1 temperature channel 2

e r0035: Display of the higher temperature value of temperature channels 1 and 2.

CUA31

The parameterization of the temperature evaluation via terminal X210 can be performed
using the STARTER screen (signals and monitoring \ motor temperature). "Temperature
sensor via Motor Module (11)" should be selected in the "Temperature sensor selection”
field. The temperature of the sensor is displayed in r0035.
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CUA32

The parameterization of the temperature evaluation via terminal X210 or sub D socket X220
is performed using two temperature channels.

p0600 = 11: Temperature sensor via Motor Module

For the SINAMICS S120 AC Drive (AC/AC) and if Control Unit Adapter CUA31/CUA32 is
used, the temperature sensor connection is on the adapter (X210).

TM31

With Terminal Module TM31, the sensor type used is set via p4100 and the temperature
signal interconnected via r4105.

SMEZ20

The evaluation of KTY or PTC temperature sensors can be parameterized using the
STARTER screen (\Signals and monitoring \ Motor temperature):

® Temperature sensor selection (2 p0600[0..n]): Selection of the source to which the SME
module is assigned (temperature sensor via encoder (1, 2 or 3), temperature sensor via
BICO interconnections or temperature sensor via Motor Module)

® Temperature sensor type (2 p0601[0..n]): Sets the sensor type for motor temperature

monitoring.
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SME120/SME125

For modules with several temperature sensor connections (SME Modules), the temperature
sensor is selected depending on encoder data set n via parameters p4601[0..n]..p4603[0..n].
A maximum of three motor temperature sensors can be evaluated simultaneously via
terminal X200.

The parameterization of the motor temperature evaluation via terminal X200 must be
performed in the expert list as follows:

e p0600[0..n]: Selection of the encoder (1, 2 or 3) to which the SME Module, that is used
for the temperature evaluation, is assigned (n = motor data set).

e p0601[0..n] = 10 (evaluation via several temperature channels), n = motor data set.

® p4601[0..n]-p4603[0..n]: Select the temperature sensor type of temperature channel 2-4,
depending on encoder data set n.
Only temperature channels 2-4 are available at terminal X200.

® Parameter r4620[0...3] Motor temperatures SME
is used to display the current temperatures in the motor, measured via an SME120 or
SME125. The indices mean:
[1] = SME temperature channel 2 / motor temperature sensor 2
[2] = SME temperature channel 3 / motor temperature sensor 3
[3] = SME temperature channel 4 / motor temperature sensor 4

Diagnostic parameters r0458[0...2] Sensor Module properties
Index [0...2]: Encoder 1...encoder 3

Parameter r0458 allows the following properties to be queried at the temperature sensor

modules:
Bit Feature
02 Temperature sensor connection present
03 Connection for PTC for motors with DRIVE-CLIQ also present
04 Module temperature available
08 Evaluation set up across several temperature channels

Selection of several temperature channels p4601 .. p4603 is only possible, for example,
when parameter p0601 = 10 is set. This can be checked using the entry r0458.8 = 1.

You can find further information on parameter r0458 in: SINAMICS S 120/S150 List Manual.

Active Line Module, Basic Line Module, Smart Line Module, Motor Module (chassis)

Parameter p0601 "Motor temperature sensor type" enables the setting for the sensor type for
the temperature measurement at input X21 (booksize) or X41 (chassis). The measured
value is displayed in r0035.
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Faults and alarms

FO07011 drive: Motor overtemperature

KTY sensor:

The motor temperature has exceeded the fault threshold (p0605) or the timer stage (p0606)
after the alarm threshold was exceeded (p0604) has expired.

This results in the reaction parameterized in p0610.

PTC sensor + bimetallic switch:

The response threshold of 1650 Ohm was exceeded and the timer stage (p0606) has
expired.

This results in the reaction parameterized in p0610.

If an SME Module is used (p0601 = 10), parameter r949 displays the number of the sensor
channel that has triggered the message.

AQ07015 drive: Motor temperature sensor alarm

An error was detected when evaluating the temperature sensor set in p0600 and p0601.

When the fault occurs, the time in p0607 is started. If the fault is still present after this time
has expired, fault FO7016 is output — however, not until at least 50 ms after alarm A07015.

If an SME Module is used (p0601 = 10), parameter r2124 displays the number of the sensor
channel that has triggered the message.

F07016 drive: Motor temperature sensor fault

An error was detected when evaluating the temperature sensor set in p0600 and p0601.

If alarm A07015 is present, the time in p0607 is started. If the fault is still present after this
time has expired, fault FO7016 is output — however, not until at least 50 ms after alarm
A07015.

If an SME Module is used (p0601 = 10), parameter r949 displays the number of the sensor
channel that has triggered the message.

Function diagrams (see SINAMICS S120/S150 List Manual)
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Overview of important parameters (see SINAMICS S120/S150 List Manual)
e 0035 CO: Motor temperature

158

r0458[0.
p0600[0
p0601[0

..2] Sensor Module properties
..n] Motor temperature sensor for monitoring

..n] Motor temperature sensor type

p0601 Motor temperature sensor type

p0603 Cl: Motor temperature signal source

p0604]0...
p0605]0...
p0606]0...
p0607]0...
p0610]0...
P4100]0..

p4100 T
r4105[0.

n] Motor temperature alarm threshold

n] Motor temperature fault threshold

n] Motor temperature timer stage

n] Temperature sensor fault timer stage

n] Motor overtemperature reaction

.3] TM120 temperature evaluation sensor type
M31 temperature evaluation sensor type

..3] CO:TM120 temperature evaluation actual value

r4105 CO:TM31 temperature evaluation actual value

p4600[0
p4601[0
p4602[0
p4603[0
r4620]0.

...n] Motor temperature sensor 1 sensor type
...n] Motor temperature sensor 2 sensor type
...n] Motor temperature sensor 3 sensor type
...n] Motor temperature sensor 4 sensor type

..3] Motor temperatures SME / Mot Temp SME, n = channel 1-4
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This chapter describes the following diagnostic features of the SINAMICS S drive system:
e Diagnostics via LEDs

® Diagnostics via STARTER

® Diagnostic buffer

® Fault and alarm messages

3.1 Diagnostics via LEDs
3.1.1 Control Units
3.1.1.1 Description of the LED states of a CU 320-2

The various states of the Control Units CU320-2DP and CU320-3PN during power-up and
during operation are displayed using LEDs on the Control Unit. The duration of the individual
statuses varies.

Table 3- 1 LEDs

LED Function

RDY Ready

DP /PN PROFIdrive cyclic operation via PROFIBUS (DP) or PROFINET (PN)
OPT OPTION

e |f an error occurs, the booting procedure is terminated and the cause is indicated
accordingly via the LEDs.

® Once the unit has successfully booted up, all the LEDs are switched off briefly.

® Once the unit has booted up, the LEDs are controlled via the loaded software.
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3.1 Diagnostics via LEDs

3.1.1.2
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Control Unit 320-2DP during booting

Table 3- 2 Load software
LED State Comment
RDY DP OPT
Red Orange Orange Reset Hardware reset
RDY LED lights up red, all other LEDs light
up orange
Red Red Off BIOS loaded |-
Red Red Off BIOS error e Error occurred while loading the BIOS
flashing
light 2 Hz
Red Red Off File error e Memory card not inserted or faulty
flashing flashing light
light 2 Hz 2 Hz e Software on memory card not present
or corrupted
Red Orange Off FW loading RDY LED lights up red, PN LED flashes
flashing light orange without fixed frequency
Red Off Off FW loaded -
Off Red Off FW checked
(no CRC error)
Red Red flashing Off FW checked |e CRC invalid
flashing light 0.5 Hz (CRC error)
light 0.5
Hz
Table 3- 3 Firmware
LED State Comment
RDY DP OPT
Orange Off Off Initializing -
Alternating Running See the table below
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3.1 Diagnostics via LEDs

3.1.1.3 Control Unit 320-2DP in operation
Table 3-4  Control Unit CU320-2 DP - Description of the LEDs after booting
LED Color State Description, cause Remedy
RDY (READY) | - OFF Electronic power supply is missing or outside Check power supply
permissible tolerance range.

Green Continuous | The component is ready for operation and cyclic |-
light DRIVE-CLiQ communication is taking place.
Flashing Commissioning / reset -
light
0.5Hz
Flashing Writing to the memory card -
light
2 Hz

Red Flashing General errors Check
light parameterization/configuratio
2 Hz n data

Red/ Flashing Control Unit is ready for operation. Obtain licenses

green light However there are no software licenses.
0.5Hz

Orange | Flashing Updating the firmware of the DRIVE-CLIQ -
light components
0.5Hz
Flashing DRIVE-CLiQ component firmware update Turn POWER ON for the
light complete. Wait for POWER ON for the components in question
2Hz components in question.

Green / Flashing Component detection via LED is activated -

orange light (p0124[0]).

or 2Hz Note:

red/ Both options depend on the LED state when

orange component detection is activated via

p0124[0] = 1.
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3.1 Diagnostics via LEDs

LED Color State Description, cause Remedy
DP - Off Cyclic communication has not (yet) taken place. |-
PRQFIdrlve Note:
cyclic ) The PROFIdrive is ready to communicate when
operation the Control Unit is ready to operate (see LED
RDY).
Green Continuous | Cyclic communication is taking place. -
light
Flashing Full cyclic communication has not yet taken -
light place.
0.5Hz Possible causes:
e The controller is not transferring any
setpoints.
e During isochronous operation, no global
control (GC) or a faulty global control (GC) is
transferred by the controller.
Red Flashing PROFIBUS master is sending wrong Adapt configuration between
light parameterization/configuration data master/controller and CU
0.5Hz
Flashing Cyclic bus communication has been interrupted | Remedy fault
light or could not be established
2Hz
OPT - Off Electronic power supply is missing or outside Check power supply and/or
(OPTION) permissible tolerance range. component
Component is not ready.
Option board not installed or no associated drive
object has been created.
Green Continuous | Option board is ready. -
light
Flashing Depends on the option board used. -
light
0.5Hz
Red Flashing There is at least one fault of this component. Remedy and acknowledge
light The Option Board is not ready (e.g. after fault
2Hz switching on).
RDY and DP | Red Flashing Bus error - communication has been interrupted | Remedy fault

light

2Hz
RDY and OPT | Orange Flashing Firmware update in progress for connected -

light Option Board CBE20

0.5Hz
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3.1 Diagnostics via LEDs

3114 Control Unit 320-2PN while booting
Table 3-5  Load software
LED State Comment
RDY PN OPT
Red Orange Orange Reset Hardware reset
RDY LED lights up red, all other LEDs light
up orange
Red Red Off BIOS loaded |-
Red Red Off BIOS error |« Error occurred while loading the BIOS
flashing
light 2 Hz
Red Red Off File error e Memory card not inserted or faulty
.flashlng flashing light e Software on memory card not present
light 2 Hz 2 Hz
or corrupted
Red Orange Off FW loading RDY LED lights up red, PN LED flashes
flashing light orange without fixed frequency
Red Off Off FW loaded -
Off Red Off FW checked
(no CRC error)
Red Red flashing Off FW checked |e CRC invalid
flashing light 0.5 Hz (CRC error)
light 0.5 Hz
Table 3- 6 Firmware
LED State Comment
RDY PN OPT
Orange Off Off Initializing -
Alternating Running See the table below
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3.1 Diagnostics via LEDs

3.1.1.5 Control Unit 320-2PN in operation
Table 3-7  Control Unit CU320-2 PN — Description of the LEDs after booting
LED Color Status Description, cause Remedy
RDY (READY) | - OFF Electronics power supply is missing or outside Check power supply
permissible tolerance range.

Green Continuous | The component is ready for operation and cyclic |-
light DRIVE-CLiQ communication is taking place.
Flashing Commissioning/reset -
light
0.5Hz
Flashing Writing to the memory card -
light
2Hz

Red Flashing General errors Check
light parameterization/configuratio
2Hz n data

Red/ Flashing Control Unit is ready for operation. Obtain licenses

green light However there are no software licenses.
0.5Hz

Orange Flashing Updating the firmware of the DRIVE-CLIQ -
light components
0.5Hz
Flashing DRIVE-CLiQ component firmware update Turn POWER ON for the
light complete. Wait for POWER ON for the components in question
2Hz components in question.

Green/ Flashing Component detection via LED is activated -

orange light (p0124[0]).

or 2Hz Note:

red/ Both options depend on the LED status when

orange component detection is activated via

p0124[0] = 1.
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3.1 Diagnostics via LEDs

LED Color Status Description, cause Remedy
DP - Off Cyclic communication has not (yet) taken place. |-
PRQFIdnve Note:
cyclic . The PROFIdrive is ready to communicate when
operation the Control Unit is ready to operate (see LED
RDY).

Green Continuous | Cyclic communication is taking place. -
light
Flashing Full cyclic communication has not yet taken -
light place.
0.5Hz Possible causes:

e The controller is not transferring any
setpoints.

e During isochronous operation, no global
control (GC) or a faulty global control (GC) is
transferred by the controller.

Red Flashing Bus error, Adapt configuration between
light incorrect parameter assignment/configuration controller and devices
0.5Hz
Flashing Cyclic bus communication has been interrupted | Remedy fault
light or could not be established
2 Hz

OPT - Off Electronics power supply is missing or outside Check power supply and/or
(OPTION) permissible tolerance range. component

Component is not ready.

Option board not installed or no associated drive

object has been created.

Green Continuous | Option board is ready. -
light
Flashing Depends on the option board used. -
light
0.5Hz

Red Flashing At least one fault is present in this component. Remedy and acknowledge
light Option Board not ready (e.g. after power-on). fault
2 Hz

RDY and DP | Red Flashing Bus error - communication has been interrupted | Remedy fault
light
2 Hz
RDY and OPT | Orange Flashing Firmware update in progress for connected -
light Option Board CBE20
0.5Hz
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3.1 Diagnostics via LEDs

3.1.1.6

166

Description of the LED states of a CU 310-2

There are four LEDs on the front panel of the CU310-2 DP's housing (see section:
"Overview", illustration: "CU310-2 DP Interface overview").

Table 3-8 LEDs

RDY Ready

COM Option Board

OouT>5v Encoder current supply > 5V (TTL/HTL)
MOD Operating mode (reserved)

The various LEDs are switched on and off as the control unit is powered up (depending on
the phase the system is currently running through). When switched on, the color of the LEDs
shows the status of the corresponding power-up phase (see section: "LED display during
power up").

In the event of a fault, power up will be ended in the corresponding phase. The LEDs that
are switched on retain their colors so that the fault can be determined on the basis of the
combination of the color LEDs that are lit and unlit.

All the LEDs go out briefly if the CU310-2 DP has powered up without error. The system is
ready for operation when the LED "RDY" is permanently green.

All the LEDs are controlled by the software loaded during operation (see section: "LED
display during operation").
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3.1 Diagnostics via LEDs

3.1.1.7 Control Unit 310-2DP during booting
Table 3-9 Load software
LED State Comment
RDY COM OouT>5V MOD
Orange Orange Off Red Reset Hardware reset
Red Red Off Off BIOS loaded -
Red Red Off Off BIOS error Error occurred while loading the
flashing light 2 Hz BIOS
Red Red Off Off File error Memory card not inserted or faulty
flashing light 2 Hz | flashing light 2 Hz Software on memory card not
present or corrupted
Table 3- 10 Firmware
LED State Comment
RDY COM OouUT>5V MOD
Red Orange Off Off Firmware loading | COM-LED flashing without
specific flashing frequency
Red Off Off Off Firmware loaded -
Off Red Off Off Firmware check -
(no CRC error)
Red Red Off Off Firmware check CRC is incorrect
Flashing light Flashing light (CRC error)
0.5Hz 0.5Hz
Orange Off Off Off Firmware -
initialization
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3.1 Diagnostics via LEDs

3.1.1.8 Control Unit 310-2DP in operation
Table 3- 11 Description of the LEDs during operation of the CU310-2 DP
LED Color State Description / cause Remedy
RDY - Off Electronic power supply is missing or outside Check the power
(READY) permissible tolerance range. supply
Continuous light | The unit is ready for operation. -
Green Cyclic DRIVE-CLiIQ communication is in progress.
Flashing light Commissioning / reset -
0.5Hz
Flashing light 2 | Writing to the memory card. -
Hz
Red Flashing light General errors Check parameter
2 Hz assignment /
configuration
Red / green | Flashing light The Control Unit is ready for operation, but there Install the missing
0.5Hz are no software licenses. licenses.
Flashing light The firmware of the DRIVE-CLiIQ components is -
Orange 0.5 Hz being updated.
Flashing light DRIVE-CLiQ component firmware update Switch on the
2 Hz completed. Waiting for POWER ON of the component.
corresponding components.
Green/ Detection of the component via LED is activated -
orange Flashing light (p0124[0]).
or 2Hz Note:
red/ Both options depend on the LED state when
orange activating via p0124[0] = 1.
COM - Off Cyclic communication is not (yet) running. -
Note: The PROFIdrive is ready for communication
when the Control Unit is ready for operation (see
LED: RDY).
Continuous light | Cyclic communication is taking place. -
Green Flashing light Cyclic communication is not fully established yet. -
0.5Hz Possible causes:
- The controller is not transmitting any setpoints.
- In isochronous mode, the controller is not sending
a GC (Global Control) or is sending a defective GC
Flashing light The PROFIBUS master is sending a faulty Modify the
Red 0.5Hz parameter assignment or the configuration file is configuration between
corrupted. the master / controller
and Control Unit.
Flashing light Cyclic bus communication has been interrupted or | Rectify the bus
2 Hz could not be established. communication fault.
MOD - Off - -
ouT>5V |- Off - -
Orange Continuous light | The voltage of the electronic power supply for the

measuring systemis 24 V. "

1) Make sure that the connected encoder is designed for a 24 V supply. Connecting a 5 V encoder to a 24 V supply can
result in destruction of the encoder electronics.

168

Commissioning Manual
Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1




Diagnostics

3.1.1.9

Table 3- 12 Load software

Control Unit 310-2PN while booting

3.1 Diagnostics via LEDs

LED State Comment
RDY COM OouT>5V MOD
Orange Orange Off Red Reset Hardware reset
Red Red Off Off BIOS loaded -
Red Red Off Off BIOS error Error occurred while loading the
flashing light 2 Hz BIOS
Red Red Off Off File error Memory card not inserted or faulty
flashing light 2 Hz | flashing light 2 Hz Software on memory card not
present or corrupted
Table 3- 13 Firmware
LED State Comment
RDY COM OouUT>5V MOD
Red Orange Off Off Firmware loading | COM-LED flashing without
specific flashing frequency
Red Off Off Off Firmware loaded -
Off Red Off Off Firmware check -
(no CRC error)
Red Red Off Off Firmware check CRC is incorrect
Flashing light 0.5 | Flashing light 0.5 (CRC error)
Hz Hz
Orange Off Off Off Firmware -
initialization
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3.1 Diagnostics via LEDs

3.1.1.10 Control Unit 310-2PN in operation
Table 3- 14  Description of the LEDs during operation of the CU310-2 PN
LED Color State Description / cause Remedy
RDY - Off Electronic power supply is missing or outside Check the power
(READY) permissible tolerance range. supply
Continuous light The unit is ready for operation. -
Green Cyclic DRIVE-CLiIQ communication is in
progress.
Flashing light 0.5 | Commissioning / reset -
Hz
Flashing light 2 Hz | Writing to the memory card. -
Red Flashing light General errors Check parameter
2 Hz assignment /
configuration
Red / green | Flashing light The control unit is ready for operation, but there | Install the missing
0.5Hz are no software licenses. licenses.
Flashing light The firmware of the DRIVE-CLiQ components is | -
Orange 0.5 Hz being updated.
Flashing light DRIVE-CLiQ component firmware update Switch on the
2 Hz completed. Waiting for POWER ON of the component.
corresponding components.
Green / Flashing light Detection of the component via LED is activated | -
orange 2Hz (p0124[0]).
or Note:
red/ Both options depend on the LED state when
orange activating via p0124[0] = 1.
COM - Off Cyclic communication is not (yet) running. -
Note: The PROFIdrive is ready for
communication when the Control Unit is ready
for operation (see LED: RDY).
Continuous light Cyclic communication is taking place. -
Green Flashing light Cyclic communication is not fully established yet. | -
0.5Hz Possible causes:
- The controller is not transmitting any setpoints.
- In isochronous mode, the controller is not
sending a GC (Global Control) or is sending a
defective GC.
Flashing light The PROFIBUS master is sending a faulty Modify the configu-
Red 0.5Hz parameter assignment or the configuration file is | ration between master
corrupted. /controller and CU
Flashing light Cyclic bus communication has been interrupted | Rectify the bus
2Hz or could not be established. communication fault.
MOD - Off - -
ouT>5V |- Off - -
Orange Continuous light The voltage of the electronic power supply for

the measuring systemis 24 V. "

1) Make sure that the connected encoder is designed for a 24 V supply. Connecting a 5 V encoder to a 24 V supply can
result in destruction of the encoder electronics.
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3.1.2

3.1.21

Power units

Active Line Module booksize

Table 3- 15 Meaning of the LEDs on the Active Line Module

3.1 Diagnostics via LEDs

State Description, cause Remedy
Ready DC link

Off Off Electronic power supply is missing or outside -
permissible tolerance range.

Green Off The component is ready for operation and cyclic DRIVE- | -
CLiQ communication is taking place.

Orange The component is ready for operation and cyclic DRIVE- | -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE- | Check the line voltage

CLiQ communication is taking place.
The DC link voltage is too high.

Orange Orange DRIVE-CLiQ communication is being established. -

Red - This component has at least one fault. Remedy and acknowledge
Note: fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.

Green / red - Firmware is being downloaded. -

flashing light

0.5Hz

Green / red - Firmware download is complete. Wait for POWER ON. | Carry out a POWER ON

flashing light 2

Hz

Green / - Component detection via LED is activated (p0124). -

orange Note:

or Both options depend on the LED state when activated

Red / orange via p0124 = 1.

/\ DANGER

link" LED.

Hazardous DC link voltages may be present at any time regardless of the state of the "DC

The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.2.2

Basic Line Module booksize

Table 3- 16 Meaning of the LEDs on the Basic Line Module

State Description, cause Remedy
Ready DC link
off off Electronic power supply is missing or outside -
permissible tolerance range.
Green off The component is ready for operation and cyclic DRIVE- | -
CLiQ communication is taking place.
Orange The component is ready for operation and cyclic DRIVE- | -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE- | Check the line voltage.
CLiQ communication is taking place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established. -
Red - This component has at least one fault. Remedy and acknowledge
Note: fault.
The LED is activated regardless of whether the
corresponding messages have been reconfigured.
Green / red - Firmware is being downloaded. -
flashing light
0.5Hz
Green / red - Firmware download is complete. Wait for POWER ON. | Carry out a POWER ON
flashing light 2
Hz
Green/ - Component detection via LED is activated (p0124). -
orange Note:
or Both options depend on the LED state when activated
Red / orange via p0124 = 1.
flashing light
ADANGER
Hazardous DC link voltages may be present at any time regardless of the state of the "DC
link" LED.
The warning information on the component must be carefully observed!
Commissioning Manual
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3.1.2.3

Smart Line Modules booksize 5 kW and 10 kW

Table 3- 17 Meaning of the LEDs at the Smart Line Modules 5 kW and 10 kW

3.1 Diagnostics via LEDs

LED Color State Description, cause Remedy
READY - Off Electronic power supply is missing or outside -
permissible tolerance range.
Green Continuous | Component is ready to operate. -
light
Yellow Continuous | Pre-charging not yet complete. -
light bypass relay dropped out
EP terminals not supplied with 24 VDC.
Red Continuous | Overtemperature Diagnose fault (via output
light Overcurrent terminals) and
acknowledge it (via input
terminal)
DCLINK |- Off Electronic power supply is missing or outside -
permissible tolerance range.
Yellow Continuous | DC link voltage within permissible tolerance range. -
light
Red Continuous | DC link voltage outside permissible tolerance range. Check the line voltage.
light Line supply fault.
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Hazardous DC link voltages may be present at any time regardless of the state of the "DC

link" LED.

The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.24

Smart Line Modules booksize 16 kW to 55 kW

Table 3- 18 Meaning of the LEDs at the Smart Line Modules = 16 kW

State Description, cause Remedy
Ready DC link
Off Off Electronic power supply is missing or outside -
permissible tolerance range.
Green Off The component is ready for operation and cyclic DRIVE- | -
CLiQ communication is taking place.
Orange The component is ready for operation and cyclic DRIVE- | -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE- | Check the line voltage
CLiQ communication is taking place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established. -
Red - This component has at least one fault. Remedy and acknowledge
Note: fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.
Green / red - Firmware is being downloaded. -
flashing light
0.5Hz
Green / red - Firmware download is complete. Wait for POWER ON. | Carry out a POWER ON
flashing light 2
Hz
Green/ - Component detection via LED is activated (p0124). -
orange Note:
or Both options depend on the LED state when activated
Red / orange via p0124 = 1.
flashing light
ADANGER
Hazardous DC link voltages may be present at any time regardless of the state of the "DC
link" LED.
The warning information on the component must be carefully observed!
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3.1.2.5

Single Motor Module / Double Motor Module / Power Module

Table 3- 19 Meaning of the LEDs on the Motor Module

3.1 Diagnostics via LEDs

Red / orange

via p0124 = 1.

State Description, cause Remedy
Ready DC link

Off Off Electronic power supply is missing or outside -
permissible tolerance range.

Green Off The component is ready for operation and cyclic DRIVE- | -
CLiQ communication is taking place.

Orange The component is ready for operation and cyclic DRIVE- | -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE- | Check the line voltage

CLiQ communication is taking place.
The DC link voltage is too high.

Orange Orange DRIVE-CLiQ communication is being established. -

Red - This component has at least one fault. Remedy and acknowledge
Note: fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.

Green /red - Firmware is being downloaded. -

flashing light

0.5Hz

Green /red - Firmware download is complete. Wait for POWER ON. | Carry out a POWER ON

flashing light

2Hz

Green / - Component detection via LED is activated (p0124). -

orange Note:

or Both options depend on the LED state when activated

/\ DANGER

Hazardous DC link voltages may be present at any time regardless of the state of the "DC
link" LED.
The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.2.6

Braking Modules booksize format

Table 3-20 Meaning of the LEDs on the Braking Module booksize

LED

Color

State

Description, cause

Remedy

READY

Off

tolerance range.
Component deactivated via terminal.

Electronic power supply is missing or outside permissible

Green

Continuous
light

Component is ready to operate.

Red

Continuous
light

Enable signal missing (input terminal)
Overtemperature

Overcurrent trip

12t monitoring responded

Ground fault/short circuit

Note:
In the event of an overtemperature, the error cannot be
acknowledged until a cooling time has elapsed.

Diagnose fault (via
output terminals) and
acknowledge it (via
input terminal)

DC LINK

Off

missing or outside permissible tolerance range.
Component not active.

There is no DC link voltage or the electronic power supply is

Green

Flashing
light

progress).

Component active (DC link discharge via braking resistor in

3.1.2.7

Table 3- 21

Smart Line Module booksize compact format

Meaning of the LEDs on the Smart Line Module booksize compact

State

Description, cause

Remedy

RDY

DC LINK

Off

Off

Electronic power supply is missing or outside
permissible tolerance range.

Green

The component is ready for operation and cyclic DRIVE-
CLiQ communication is taking place.

Orange

The component is ready for operation and cyclic DRIVE-
CLiQ communication is taking place.
The DC link voltage is present.

Red

The component is ready for operation and cyclic DRIVE-
CLiQ communication is taking place.
The DC link voltage is too high.

Check the line voltage

Orange

Orange

DRIVE-CLiQ communication is being established.

Red

This component has at least one fault.

Note:
The LED is activated regardless of whether the
corresponding messages have been reconfigured.

Remedy and acknowledge
fault

Green/red
(0.5 Hz)

Firmware is being downloaded.
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3.1 Diagnostics via LEDs

State Description, cause Remedy
RDY DC LINK
Green/red - Firmware download is complete. Wait for POWER ON. | Carry out a POWER ON
(2Hz2)
Green/ - Detection of the components via LED is activated -
orange (p0124).
or Note:

red / orange

Both options depend on the LED state when activated
via p0124 = 1.

Commissioning Manual
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Hazardous DC link voltages may be present at any time regardless of the state of the "DC
LINK" LED.
The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.2.8

Motor Module booksize compact format

Table 3-22 Meaning of the LEDs on the Motor Module booksize compact

State Description, cause Remedy
RDY DC LINK
Off Off Electronic power supply is missing or outside -
permissible tolerance range.
Green -~ The component is ready for operation and cyclic DRIVE- | —
CLiQ communication is taking place.
Orange The component is ready for operation and cyclic DRIVE- | -
CLiQ communication is taking place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE- | Check the line voltage
CLiQ communication is taking place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established. -
Red - This component has at least one fault. Remedy and acknowledge
Note: fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.
Green/red -- Firmware is being downloaded. -
(0.5 Hz)
Green/red -- Firmware download is complete. Wait for POWER ON. | Carry out a POWER ON
(2 Hz)
Green/ - Detection of the components via LED is activated -
orange (p0124).
or Note:
red/orange Both options depend on the LED state when activated
via p0124 = 1.
ADANGER
Hazardous DC link voltages may be present at any time regardless of the state of the "DC
LINK" LED.
The warning information on the component must be carefully observed!
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3.1.2.9

3.1 Diagnostics via LEDs

Control Interface Module in the Active Line Module chassis format

Table 3-23 Meaning of the LEDs "READY" and "DC LINK" on the Control Interface Module in the Active Line Module

LED, state Description
Ready DC link
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Green / red --- Firmware is being downloaded.
flashing light
0.5Hz
Green /red - Firmware download is complete. Wait for POWER ON.
flashing light
2Hz
Green / - Component detection using LED is activated (p0124)
orange Note:
or Both options depend on the LED state when activated via p0124 = 1.
red / orange
flashing light
2Hz

Table 3- 24 Meaning of the LED "POWER OK" on the Control Interface Module in the Active Line Module

LED Color State Description

POWER OK | Green Off DC link voltage < 100 V and voltage at -X9:1/2 less than 12 V.
On The component is ready for operation.
Flashing There is a fault. If the LED continues to flash after you have performed a
light POWER ON, please contact your Siemens service center.

AWARNING

Hazardous DC link voltages may be present at any time regardless of the state of the "DC
link" LED.

The warning information on the component must be carefully observed!

Commissioning Manual
Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1 179



Diagnostics

3.1 Diagnostics via LEDs

3.1.2.10

Control Interface Board in the Active Line Module chassis format

Note

The description applies to Active Line Modules with order number 6SL3330-7Txxx—xAAOQ.

Table 3-25 Meaning of the LEDs on the Control Interface Board in the Active Line Module

LED, state Description
Ready DC link
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Green / red - Firmware is being downloaded.
flashing light
0.5Hz
Green / red -—- Firmware download is complete. Wait for POWER ON.
flashing light
2 Hz:
Green/ Component detection using LED is activated (p0124)
orange Note:
or Both options depend on the LED state when activated via p0124 = 1.
red / orange
flashing light
2Hz
AWARNING
Hazardous DC link voltages may be present at any time regardless of the state of the "DC
link" LED.
The warning information on the component must be carefully observed!
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3.1.2.11

Control Interface Module in the Basic Line Module chassis format

3.1 Diagnostics via LEDs

Table 3-26 Meaning of the LEDs "Ready" and "DC Link" on the Control Interface Module in the Basic Line Module

LED, state Description
Ready DC link
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Green / red --- Firmware is being downloaded.
flashing light
0.5Hz
Green /red - Firmware download is complete. Wait for POWER ON.
flashing light
2Hz
Green / - Component detection using LED is activated (p0124)
orange Note:
or Both options depend on the LED state when activated via p0124 = 1.
red / orange
flashing light
2Hz

Table 3-27 Meaning of the LED "POWER OK" on the Control Interface Module in the Basic Line Module

LED Color State

POWER OK | Green Off DC link voltage < 100 V and voltage at -X9:1/2 less than 12 V.
On The component is ready for operation.
Flashing There is a fault. If the LED continues to flash after you have performed a
light POWER ON, please contact your Siemens service center.

AWARNING

Hazardous DC link voltages may be present at any time regardless of the state of the "DC
link" LED.

The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.2.12

Control Interface Board in the Basic Line Module chassis format

Note

The description applies to Basic Line Modules with order number 6SL3330-1Txxx—xAAOQ.

Table 3-28 Meaning of the LEDs on the Control Interface Board in the Basic Line Module

LED, state Description
Ready DC link
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Green / red - Firmware is being downloaded.
flashing light
0.5Hz
Green / red -—- Firmware download is complete. Wait for POWER ON.
flashing light
2Hz
Green/ Component detection using LED is activated (p0124)
orange Note:
or Both options depend on the LED state when activated via p0124 = 1.
red / orange
flashing light
2Hz
AWARNING
Hazardous DC link voltages may be present at any time regardless of the state of the "DC
link" LED.
The warning information on the component must be carefully observed!
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3.1.2.13

3.1 Diagnostics via LEDs

Control Interface Module in the Smart Line Module chassis format

Table 3-29 Meaning of the LEDs "READY" and "DC LINK" on the Control Interface Module in the Smart Line Module

LED, state Description
READY DC LINK
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Flashing light | --- Firmware is being downloaded.
0.5 Hz:
Green / red
Flashing light | --- Firmware download is complete. Wait for POWER ON.
2 Hz:
Green / red
Flashing light | --- Component detection using LED is activated (p0124)
2 Hz: Note:
Green/ Both options depend on the LED state when activated via p0124 = 1.
orange
or
red / orange

Table 3- 30 Meaning of the LED "POWER OK" on the Control Interface Module in the Smart Line Module

LED Color State Description

POWER OK | Green Off DC link voltage < 100 V and voltage at -X9:1/2 less than 12 V.
On The component is ready for operation.
Flashing There is a fault. If the LED continues to flash after you have performed a
light POWER ON, please contact your Siemens service center.

AWARNING

Hazardous DC link voltages may be present at any time regardless of the state of the "DC
LINK" LED.

The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.2.14 Control Interface Board in the Smart Line Module chassis format
Note
The description applies to Smart Line Modules with order number 6SL3330-6Txxx—xAAO.
Table 3- 31 Meaning of the LEDs on the Control Interface Board in the Smart Line Module
LED, state Description
READY DC LINK
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Green / red - Firmware is being downloaded.
flashing light
0.5Hz
Green / red -—- Firmware download is complete. Wait for POWER ON.
flashing light
2Hz
Green/ Component detection using LED is activated (p0124)
orange Note:
or Both options depend on the LED state when activated via p0124 = 1.
Red / orange
flashing 2 HZ
AWARNING
Hazardous DC link voltages may be present at any time regardless of the state of the "DC
LINK" LED.
The warning information on the component must be carefully observed!
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3.1.2.15

Table 3- 32 Meaning of the LEDs "Ready" and "DC Link" on the Control Interface Module in the Motor Module

Control Interface Module in the Motor Module chassis format

3.1 Diagnostics via LEDs

LED, state Description
Ready DC link
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Green / red --- Firmware is being downloaded.
flashing light
0.5Hz
Green /red - Firmware download is complete. Wait for POWER ON.
flashing light
2Hz
Green / - Component detection using LED is activated (p0124)
orange Note:
or Both options depend on the LED state when activated via p0124 = 1.
red / orange
flashing light
2Hz

Table 3- 33 Meaning of the LED "POWER OK" on the Control Interface Module in the Motor Module

LED Color State

POWER OK | Green Off DC link voltage < 100 V and voltage at -X9:1/2 less than 12 V.
On The component is ready for operation.
Flashing There is a fault. If the LED continues to flash after you have performed a
light POWER ON, please contact your Siemens service center.

/I\WARNING

Hazardous DC link voltages may be present at any time regardless of the state of the "DC
link" LED.

The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.2.16

Control Interface Board in the Motor Module chassis format

Note

The description applies to Motor Modules with the order number 6SL3320-1Txxx—xAAOQ.

Table 3- 34 Meaning of the LEDs on the Control Interface Board in the Motor Module

LED, state Description
Ready DC link
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Green / red - Firmware is being downloaded.
flashing light
0.5Hz
Green / red -—- Firmware download is complete. Wait for POWER ON.
flashing light
2Hz
Green/ Component detection using LED is activated (p0124)
orange Note:
or Both options depend on the LED state when activated via p0124 = 1.
red / orange
flashing light
2Hz
AWARNING
Hazardous DC link voltages may be present at any time regardless of the state of the "DC
link" LED.
The warning information on the component must be carefully observed!
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3.1.2.17

Control Interface Module in the Power Module chassis format

3.1 Diagnostics via LEDs

Table 3- 35 Meaning of the LEDs "READY" and "DC LINK" on the Control Interface Module in the Power Module

LED, state Description
READY DC LINK
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Flashing light | --- Firmware is being downloaded.
0.5 Hz:
Green / red
Flashing light | --- Firmware download is complete. Wait for POWER ON.
2 Hz:
Green / red
Flashing light | --- Component detection using LED is activated (p0124)
2 Hz: Note:
Green/ Both options depend on the LED state when activated via p0124 = 1.
orange
or
red / orange

Table 3- 36 Meaning of the LED "POWER OK" on the Control Interface Module in the Power Module

LED Color State

POWER OK | Green Off DC link voltage < 100 V and voltage at -X9:1/2 less than 12 V.
On The component is ready for operation.
Flashing There is a fault. If the LED continues to flash after you have performed a
light POWER ON, please contact your Siemens service center.

AWARNING

Hazardous DC link voltages may be present at any time regardless of the state of the "DC
LINK" LED.

The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.2.18

Control Interface Board in the Power Module chassis format

Note

The description applies to Power Modules with the order number 6SL3315-1TExx—xAAO.

Table 3- 37 Meaning of the LEDs on the Control Interface Board in the Power Module

LED, state Description
READY DC LINK
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Flashing light | --- Firmware is being downloaded.
0.5 Hz:
Green / red
Flashing light | --- Firmware download is complete. Wait for POWER ON.
2 Hz:
Green / red
Flashing light | --- Component detection using LED is activated (p0124)
2 Hz: Note:
Green / Both options depend on the LED state when activated via p0124 = 1.
orange
or

red / orange
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AWARN ING

Hazardous DC link voltages may be present at any time regardless of the state of the "DC
LINK" LED.

The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

313 Additional modules

3.1.3.1 Control Supply Module

Table 3- 38  Control Supply Module — description of the LEDs

LED Color Status Description, cause Remedy
READY - off Electronics power supply is missing or outside permissible | —
tolerance range.
Green Continuous | Component is ready to operate. -
DCLINK |- off Electronics power supply is missing or outside permissible |-

tolerance range.

Orange Continuous | DC link voltage within permissible tolerance range. -

Red Continuous | DC link voltage outside permissible tolerance range. -

Commissioning Manual
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3.1 Diagnostics via LEDs

3.1.3.2

Meaning of the LEDs on the Control Interface Module in the Power Module

Table 3- 39 Meaning of the LEDs "READY" and "DC LINK" on the Control Interface Module in the Power Module

LED, state Description
READY DC LINK
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
place.
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
Note:
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Flashing light | --- Firmware is being downloaded.
0.5 Hz:
Green / red
Flashing light | --- Firmware download is complete. Wait for POWER ON.
2 Hz:
Green / red
Flashing light | --- Component detection using LED is activated (p0124)
2 Hz: Note:
Green/ Both options depend on the LED state when activated via p0124 = 1.
orange
or
red / orange

Table 3-40 Meaning of the LED "POWER OK" on the Control Interface Module in the Power Module

LED Color State Description
POWER OK | Green Off DC link voltage < 100 V and voltage at -X9:1/2 less than 12 V.
On The component is ready for operation.
Flashing There is a fault. If the LED continues to flash after you have performed a
light POWER ON, please contact your Siemens service center.
AWARNING
Hazardous DC link voltages may be present at any time regardless of the state of the "DC
LINK" LED.
The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.3.3 Meaning of the LEDs on the Control Interface Board in the Power Module
Note
The description applies to Power Modules with the order number 6SL3315-1TExx—xAAO.
Table 3-41 Meaning of the LEDs on the Control Interface Board in the Power Module
LED, state
READY DC LINK
Off Off The electronic power supply is missing or out of tolerance.
Green Off The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
Orange The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
The DC link voltage is present.
Red The component is ready for operation and cyclic DRIVE-CLiIQ communication is taking
The DC link voltage is too high.
Orange Orange DRIVE-CLiQ communication is being established.
Red - This component has at least one fault.
The LED is activated regardless of whether the corresponding messages have been
reconfigured.
Flashing light | --- Firmware is being downloaded.
0.5 Hz:
Green / red
Flashing light | --- Firmware download is complete. Wait for POWER ON.
2 Hz:
Green / red
Flashing light | --- Component detection using LED is activated (p0124)
2 Hz:
Green / Both options depend on the LED state when activated via p0124 = 1.
orange
or

red / orange
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AWARNING

Hazardous DC link voltages may be present at any time regardless of the state of the "DC
LINK" LED.

The warning information on the component must be carefully observed!
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3.1 Diagnostics via LEDs

3.1.34

Sensor Module Cabinet SMC10 / SMC20

Table 3-42 Sensor Module Cabinet 10 / 20 (SMC10 / SMC20) - description of the LEDs

LED Color Status Description, cause Remedy
RDY - off Electronics power supply is missing or outside permissible |-
READY tolerance range.
Green Continuous | The component is ready for operation and cyclic DRIVE- -
CLiQ communication is taking place.
Orange | Continuous | DRIVE-CLiIQ communication is being established. -
Red Continuous | At least one fault is present in this component. Remedy and
Note: acknowledge fault
LED is driven irrespective of the corresponding messages
being reconfigured.
Green/ 0.5 Hz Firmware is being downloaded. -
red flashing
light
2Hz Firmware download is complete. Wait for POWER ON Carry out a POWER
flashing ON
light
Green/ Flashing Component recognition via LED is activated (p0144) -
orange light Note:
or Both options depend on the LED status when component
Red/ recognition is activated via p0144 = 1.
orange
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3.1 Diagnostics via LEDs

3.1.35 Meaning of LEDs on the Sensor Module Cabinet-Mounted SMC30
Table 3-43 Meaning of LEDs on the Sensor Module Cabinet SMC30
LED Color Status Description, cause Remedy
RDY - Off Electronics power supply is missing or outside permissible |-
READY tolerance range.
Green Continuous | The component is ready for operation and cyclic DRIVE- | -
light CLiQ communication is taking place.
Orange | Continuous | DRIVE-CLiIQ communication is being established. -
light
Red Continuous | At least one fault is present in this component. Remedy and
light Note: acknowledge fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.
Green/ Flashing Firmware is being downloaded. -
red 0.5Hz
Green/ Flashing Firmware download is complete. Wait for POWER ON. Carry out a POWER
red 2Hz ON
Green/ Flashing Component recognition via LED is activated (p0144). -
orange light Note:
or Both options depend on the LED status when component
Red/ recognition is activated via p0144 = 1.
orange
ouT=>5V |- Off Electronics power supply is missing or outside permissible | —
tolerance range.
Power supply =5 V.
Orange Continuous | Electronics power supply for encoder system available. -
light Power supply > 5 V.

Important:

Make sure that the connected encoder can be operated
with a 24 V power supply. If an encoder that is designed
for a 5V supply is operated with a 24 V supply, this can
destroy the encoder electronics.
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3.1 Diagnostics via LEDs

3.1.3.6

Communication Board CBC10 for CANopen

Table 3- 44 Meaning of the LEDs on the Communication Board CAN CBC10

LED Color Status Description, cause Remedy
OPT on the |- OFF Electronics power supply is missing or outside permissible | —
Control Unit tolerance range.
Communication Board either defective or not inserted.
Green Continuous | OPERATIONAL -
light
Flashing PREOPERATIONAL -
light No PDO communication possible
Single flash | STOPPED
Only NMT communication possible
Red Continuous | BUS OFF Check baud rate
light Check cabling
Single flash | ERROR PASSIVE MODE Check baud rate
The error counter for "error passive" has reached the Check cabling
value 127. After the SINAMICS drive system was booted
no further active CAN component was on the bus.
Double Error Control Event, a Guard Event has occurred Check connection to
flash CANopen master
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3.1.3.7

3.1 Diagnostics via LEDs

Communication Board Ethernet CBE20

Meaning of the LEDs on the CBE20 Communication Board Ethernet

Table 3-45 Meaning of the LEDs at ports 1 to 4 of the X1400 interface

LED Color Status Description
Link port - Off Electronics power supply is missing or outside permissible tolerance range (link
missing or defective).
Green Continuous A different device is connected to port x and a physical connection exists.
light
Activity port | - Off Electronics power supply is missing or outside permissible tolerance range (no
activity).
Yellow Flashing light | Data is being received or sent at port x.

Table 3-46 Meaning of the Sync and Fault LEDs on the CBE20

LED

Color

Status

Description

Fault

Off

If the link port LED is green:
The CBEZ20 is operating normally, data is being exchanged with the configured
10 Controller.

Red

Flashing

e The response monitoring interval has elapsed.
e Communications is interrupted.

e The IP address is incorrect.

¢ Incorrect or no configuration.

¢ Incorrect parameter settings.

e Incorrect or missing device name.

e |0 Controller not connected/switched off, although an Ethernet connection
has been established.

e Other CBE20 errors

Continuous
light

CBE20 bus error
¢ No physical connection to a subnet/switch.
e Incorrect transmission rate

e Full duplex transmission is not activated.

Sync

Off

If the link port LED is green:
Control Unit task system is not synchronized with the IRT clock. An internal
substitute clock is generated.

Green

Flashing light

Control Unit task system has synchronized with the IRT clock and data is being
exchanged.

Continuous
light

Task system and MC-PLL have synchronized with the IRT clock.
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3.1 Diagnostics via LEDs

Table 3- 47 Meaning of the OPT LED on the Control Unit

LED Color Status Description, cause Remedy

OPT - OFF Electronics power supply is missing or outside permissible |-
tolerance range.

Communication Board either defective or not inserted.

Green Continuous Communication Board is ready and cyclic communication |-
light is taking place.

Flashing light | The Communication Board is ready, but cyclic -
0.5Hz communications is not running.
Possible causes:

o At least one fault is present.
e Communication is being established.

Red Continuous Cyclic communication via PROFINET has not yet been -
light established. However, non-cyclic communications are
possible. SINAMICS waits for a parameterizing/configuring
telegram

Flashing light | The firmware update into the CBE20 has been completed |-
0.5Hz with an error.
Possible causes:

e The CBE20 is defective.
e The memory card for the Control Unit is defective.
In this state CBE20 cannot be used.

Flashing light | There is a communications error between the Control Unit | Correctly insert the
2Hz and the CBE20. board, if required,
Possible causes: replace.

¢ Board was withdrawn after booting.
e The board is defective

Orange Flashing light | Firmware is being updated. -
0.5Hz
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3.1 Diagnostics via LEDs

3.1.3.8 Voltage Sensing Module VSM10
Table 3- 48 Meanings of the LEDs on the Voltage Sensing Module VSM10
LED Color Status Description, cause Remedy
READY - OFF Electronics power supply is missing or outside permissible | —
tolerance range.
Green Continuous | The component is ready for operation and cyclic DRIVE- | -
light CLiQ communication is taking place.
Orange | Continuous | DRIVE-CLiIQ communication is being established. -
light
Red Continuous | At least one fault is present in this component. Remedy and
light Note: acknowledge fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.
Green/ Flashing Firmware is being downloaded. -
red light 0.5 Hz
Flashing Firmware download is complete. Wait for POWER ON Carry out a POWER
light 2 Hz ON
Green/ Flashing Component recognition via LED is activated (p0144). -
orange light Note:
or Both options depend on the LED status when component
Red/ recognition is activated via p0144 = 1.
orange
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3.1 Diagnostics via LEDs

3.1.3.9 DRIVE-CLiQ Hub Module DMC20
Table 3- 49 Description of the LEDs on the DRIVE-CLiIQ Hub Module DMC20
LED Color Status Description, cause Remedy
READY - Off Electronics power supply is missing or outside permissible | -
tolerance range.
Green Continuous | The component is ready for operation and cyclic DRIVE- |-
light CLiQ communication is taking place.
Orange | Continuous | DRIVE-CLiIQ communication is being established. -
light
Red Continuous | At least one fault is present in this component. Remedy and
light Note: acknowledge fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.
Green/ Flashing Firmware is being downloaded. -
red light 0.5 Hz
Flashing Firmware download is complete. Wait for POWER ON Carry out a POWER
light 2 Hz ON
Green/ Flashing Component recognition via LED is activated (p0154). -
orange light Note:
or Both options depend on the LED status when component
Red/ recognition is activated via p0154 = 1.
orange
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3.1 Diagnostics via LEDs

314 Terminal Module

3.1.4.1 Terminal Module TM15

Table 3- 50 Meanings of the LEDs on the Terminal Module TM15

LED Color Status Description, cause Remedy
READY - Off Electronics power supply is missing or outside permissible -
tolerance range.
Green Continuous | The component is ready for operation and cyclic DRIVE- -
light CLiQ communication is taking place.
Orange | Continuous | DRIVE-CLiQ communication is being established. -
light
Red Continuous | At least one fault is present in this component. Remedy and
light Note: acknowledge fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.
Green/ Flashing Firmware is being downloaded. -
red light 0.5 Hz
Flashing Firmware download is complete. Wait for POWER ON Carry out a POWER
light 2 Hz ON
Green/ Flashing Component recognition via LED is activated (p0154). -
orange light Note:
or Both options depend on the LED status when component
Red/ recognition is activated via p0154 = 1.
orange
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3.1 Diagnostics via LEDs

3.1.4.2 Terminal Module TM31
Table 3- 51 Meanings of the LEDs on the Terminal Module TM31
LED Color Status Description, cause Remedy
READY - OFF Electronics power supply is missing or outside permissible | -
tolerance range.
Green Continuous | The component is ready for operation and cyclic DRIVE- |-
light CLiQ communication is taking place.
Orange | Continuous | DRIVE-CLiIQ communication is being established. -
light
Red Continuous | At least one fault is present in this component. Remedy and
light Note: acknowledge fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.
Green/ Flashing Firmware is being downloaded. -
red light 0.5 Hz
Flashing Firmware download is complete. Wait for POWER ON Carry out a POWER
light 2 Hz ON
Green/ Flashing Component recognition via LED is activated (p0154). -
orange light Note:
or Both options depend on the LED status when component
Red/ recognition is activated via p0154 = 1.
orange
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3.1 Diagnostics via LEDs

3.14.3 Terminal Module TM41
Table 3-52 Meaning of the LEDs on the Terminal Module TM41
LED Color Status Description, cause Remedy
READY - Off Electronics power supply is missing or outside permissible |-
tolerance range.
Green Continuous | The component is ready for operation and cyclic DRIVE- | -
light CLiQ communication is taking place.
Orange | Continuous | DRIVE-CLiIQ communication is being established. -
light
Red Continuous | At least one fault is present in this component. Remedy and
light Note: acknowledge fault
The LED is activated regardless of whether the
corresponding messages have been reconfigured.
Green/ Flashing Firmware is being downloaded. -
red light 0.5 Hz
Flashing Firmware download is complete. Wait for POWER ON. Carry out a POWER
light 2 Hz ON
Green/ Flashing Component recognition via LED is activated (p0154). -
orange light Note:
or Both options depend on the LED status when component
Red/ recognition is activated via p0154 = 1.
orange
Z pulses - Off Zero mark found; wait for zero marker output; OR -
component switched off.
Red Continuous | Zero mark not enabled or zero mark search. -
light
Green Continuous | Stopped at zero mark. -
light
Flashing Zero mark is output at each virtual revolution. -
light
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3.14.4

Terminal Module TM54F

Table 3- 53 Meaning of the LEDs on the Terminal Module TM54F

LED Color Status Description, cause Remedy
READY - Off Electronics power supply is missing or outside permissible -
tolerance range.
Green Continuou | The component is ready for operation and cyclic DRIVE- -
s light CLiQ communication is taking place.
Orange Continuou | DRIVE-CLiIQ communication is being established. -
s light
Red Continuou | At least one fault is present in this component. Remedy and
s light Note: acknowledge
The LED is activated irrespective of whether the fault
corresponding messages have been reconfigured.
Green/red Flashing Firmware is being downloaded. -
light 0.5
Hz
Flashing Firmware download is complete. Wait for POWER ON Carry out a
light 2 Hz POWER ON
Green/orange Flashing Component recognition via LED is activated (p0154). -
or light Note:
Red/orange Both options depend on the LED status when component
recognition is activated via p0154 = 1.
L1+, L2+, |- ON The controllable sensor power supply is functioning fault- -
free.
Red Continuou | There is a fault in the controllable sensor power supply. -
s light
L3+ - ON Sensor power supply is functioning fault-free.
Red Continuou | There is a fault in the sensor power supply.
s light
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LED Color Status Description, cause Remedy
Fail-safe inputs / double inputs
F DIz LED LED
(input x, X Xx+1 NC contact / NC contact : (z=0..9,x=0, 2, ..18)
(x+1)+, - Red Continuou | Different signal states at input x and x+1
(x+1)-) - - s light No signal at input x and no signal at input x+1
- NC contact / NO contactV: (z=0..9,x=0, 2, ..18)
- Red Same signal states at input x and x+1
- - Continuou | No signal at input x and a signal at input x+1
s light
LED LED
X X+1 NC contact / NC contact: (z=0..9,x=0, 2, ..18)
Green Green | Continuou | A signal at input x and a signal at input x+1
s light NC contact / NO contactV: (z=0..9,x=0, 2, ..18)
Green Green A signal at input x and no signal at input x+1
Continuou
s light
) Inputs x+1 (DI 1+, 3+, .. 19+) can be set individually via parameter p10040 (TM54F).
p10040 (TM54F) = 0: Input x+1 is an NC contact.
p10040 (TM54F) = 1: Input x+1 is NO contact.
Factory setting: p10040 (TM54F) = 0O for all inputs x+1.
Single digital inputs, not fail-safe
DI x - Off No signal at digital input x (x = 20..23)
Green Continuou | Signal at digital input x
s light
Fail-safe digital outputs with associated readback channel
F_ DOy Green Continuou | Output y (y=0 .. 3) carries a signal
(0+..3+, s light
0-..3-)
Readback input DI 2y for output F_DO y (y = 0..3) at test stop.
The status of the LEDs also depends on the type of external circuit.
DI 2y - Off One of the two output lines y+ or y- or both lines of output y
carry a signal
Green Continuou | Both output lines y+ and y- carry no signal
s light
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3.1 Diagnostics via LEDs

3.1.4.5

Terminal Module TM120

Table 3- 54 Meaning of the LEDs on the Terminal Module TM120

LED Color Status Description, cause Remedy
- Off Electronics power supply is missing or outside permissible Check power supply
tolerance range.
Green Continuous | The component is ready for operation and cyclic DRIVE-CLIQ | -
light communication is taking place.
Orange | Continuous | DRIVE-CLiIQ communication is being established. -
light
READY g - L
At least one fault is present in this component. Note: Remedy and
Red Continuous | The LED is activated regardless of whether the corresponding | acknowledge fault
light messages have been reconfigured.
Green/ Flashing Firmware is being downloaded. -
Red light
0.5Hz
Flashing Firmware download is complete. Wait for POWER ON Carry out a POWER
light ON
2 Hz
Green/ Detection of the components via LED is activated (p0154). -
orange Flashing Note:
or light Both options depend on the LED status when module
red/ 2 Hz recognition is activated via p0154 = 1.
orange
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3.2 Diagnostics via STARTER

The diagnostic functions support commissioning and service personnel during
commissioning, troubleshooting, diagnostics and service activities.

Prerequisite
® Online operation of STARTER.

Diagnostic functions
The following diagnostic functions are available in STARTER:
® Specifying signals with the ramp-function generator
e Signal recording with the trace function
® Analyzing the control response with the measuring function

e Qutputting voltage signals for external measuring devices via test sockets

3.2.1 Function generator

Description
The ramp-function generator can be used, for example, for the following tasks:
® To measure and optimize control loops.
® To compare the dynamic response of coupled drives.
® To specify a simple traversing profile without a traversing program.
The ramp-function generator can be used to generate different signal shapes.

In the connector output operating mode (r4818), the output signal can be injected into the
control loop via the BICO interconnection.

In servo operation and depending on the mode set, this setpoint can also be injected into the
control structure as a current setpoint, disturbing torque, or speed setpoint, for example. The
impact of superimposed control loops is automatically suppressed.
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Parameterizing and operating the ramp-function generator

The function generator is parameterized and operated via the STARTER commissioning
tool.

F‘“"E TARTER - CU320_261_Tracegen_D420 - [Trace]

B Eroject Edt Targstsystem View Options Window kel

| Dlelele 5] sl ol el | 3 =l el 0] [ il il | =] Sl
x
=8 Cu3z0_261_Tracegen_0420 J Trecn acktve =] [potribageraet s =l —,—I—IP |2 ‘
# | Insert single drive unit
B -;]-E,J'-\:"hiebsquaatfl Il oooen Ingdive Im geraet_I :I Assume corkrol priority| I .[.l ]
) Automatic Configuration Tiace  Funclion genesates |Hm:mms| Time diagram || FFT diagram | Bode diagram |
» Overview M
:_‘: >§ E:::‘g:am " Funclion generstor as setpoint souce
51 E Control_Lin il = Funclion generator as commissioning tool
#-_] Infeeds e )
&1 ] Inputjoutput components * Dperating mode: ISpeed selpoint fter filter ﬂ
=l-_] Drives .
iy SERVO_02 Db [servo_o2 Il
® | Insert DCC charts ﬂ Signal type: IRUCtﬂ"Djﬂl j
B Drive navigator
% Configuration Upper kmit: Im Tey/ it R 3
> Control kogic i
#- % Opendoop/losed-loop : 30000 ) s — ——
-3 Functions Olfsat I 000 rewdme — ]
A% Messages and monitor o s W 5, B
2 s R 5 e | AL ? -
» Control panel Preriod: I 1000000 = ES
> Trace e b I r T/ i
R Function generako H‘I‘i 500000 —
% Measuring functior Pulze width: [ sooooo ™ AR R AR N RN
» Automatic controle Cycle ime: I—'l'|25 e
» Stationary/turming I Vahesin %
» Communication

Figure 3-1 "Ramp-function generator" initial screen

Note

Please refer to the online help for more information about parameterizing and operation.

Properties
® Concurrent injection to several drives possible.

® The following parameterizable signal shapes can be set:

Square-wave

— Staircase

— Triangular

— Sinusoidal

— PRBS (pseudo random binary signal, white noise)

® An offset is possible for each signal. The ramp-up to the offset is parameterizable. Signal
generation begins after the ramp-up to the offset.

® Restriction of the output signal to the minimum and maximum value settable.
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e Operating modes of the ramp-function generator for servo and vector
— Connector output
® Operating modes of the ramp-function generator (servo only)
— Current setpoint downstream of filter (current setpoint filter)
— Disturbing torque (downstream of current setpoint filter)
— Speed setpoint downstream of filter (speed setpoint filter)
— Current setpoint upstream of filter (current setpoint filter)

— Speed setpoint upstream of filter (speed setpoint filter)

Injection points of the ramp-function generator

Speed setpoint Speed setpoint Current setpoint Current setpoint
upstream of the ~ downstream of upstream of the downstream of
filter the filter filter the filter
) i Setpoint Speed ) é ) Setpoint Current th -~
: " — Pa >
filter controller filter controller
From the . -
interpolator
Disturbing
torque

Figure 3-2 Injection points of the ramp-function generator

Further signal shapes

Commissioning Manual

Commissioning Manual

Further signal shapes can be parameterized.
Example:

The "triangular" signal form can be parameterized with "upper limitation" to produce a
triangle with no peak.

~ ~ Top
AAAAAAAAA limit
"Triangular"

signal form V4

Figure 3-3  "Triangular" signal without peak
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Starting/stopping the ramp-function generator

/\CAUTION

With the corresponding ramp-function generator parameter settings (e.g. offset), the motor
can "drift" and travel to its end stop.

The movement of the drive is not monitored while the ramp-function generator is active.

To start the ramp-function generator:
1. Establish the preconditions for starting the ramp-function generator:
— Click the button:

— Select the "Function generator" tab.
or

— In the project field, under Drives, call - Drives_xy - Commissioning — Function
generator with a double click.

Select the operating mode e.g. speed setpoint after filter.

Select the drive, e.g. Drive_01.

Set the signal shape, for example, squarewave.

Click on the "Assume master control!" button.

Accept the "Sign-of-life monitoring" (master control button is yellow).
Click on the green "Drive on" button.

Start the function generator ("Start FctGen" button).

© ® N o gk~ N

Read the"Caution" note and confirm with "Yes".
To stop the measuring function:
1. Click on the "Stop FctGen" button.

2. The drive can also be stopped by pressing the red "Drive off" button.

Parameterization

The "function generator" parameter screen is selected using the following icon in the toolbar
of the STARTER commissioning tool:

Figure 3-4  STARTER icon for "Device trace-function generator"
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322 Trace function

Description

3.2 Diagnostics via STARTER

The trace function can be used to record measured values over a defined period depending

on trigger conditions.

Parameterization

The "Trace" parameterizing screen is selected using the following icon in the toolbar of the

STARTER commissioning tool.

Figure 3-5  STARTER icon for "Device trace-function generator"

Parameterizing and using the trace function

The trace function is parameterized and operated via the STARTER commissioning tool.

Trace l Function generatur] Measurements] Tirme diagram] FFT diagram] Bode diagram]

| Signals
[
— Ho. | Actiue| Signal | Comment Col
(= 1 Crive_1 rE3 ===| Drive_1 r53 Sctual speed smoothed
= 2 Drive_1 rE2 ==| Drive_1r52: Speed setpoirt after the fitter
e 3 Drive_1 r64 J Drive_1.r64: Speed controller system deviation —
ik 4 Drive_1 rE0 J Drive_1.rE0; Speed setpaint before the setpoint fiter —
4 Supply_1r7E J Supply_1 76 Reactive current actual value
g Supply_1 ¢ 78 =] Supply_1.r78: Active current actual value
7 Control_Unit.r 722 J Control_Unit r 722 CU digital inputs, status —
] Supply_1 #70 =] Supply_1.070: Actual DC link voltage —
¥ | Recording
- Meas. value acquisition: |Isnchr-:unl:uu$ recarding - time-imited trace ﬂ
B Baszic cycle clock: 4ms  [5120_CU320_2 DP ]
g *Factar; | 1 ::l
Trace cycle clock: | 4 mz
Duration: | 1000 e P axirurn duration 2044 ms

«< | Trigger

«« | Display options

Figure 3-6  Trace function
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Properties

210

The device cycle clock display flashes 3 times at around 1 Hz when the time slice is changed
from < 4 ms to 24 ms (see description under "Properties").

Note

Please refer to the online help for more information about parameterizing and operation.

e Up to 8 recording channels for each trace
When more than 4 channels per single trace are used, the trace's device clock cycle is
switched automatically from 0.125 ms (0.250 ms for vector control) to 4 ms. This action
ensures that the CU320's performance is not influenced too strongly by the trace.

® Device clock cycles of SINAMICS S120 trace for single traces:
4 channels: 0.125 ms (Servo)/0.250 ms (Vector)
8 channels: 4 ms (Servo/Vector)

® Two independent traces per Control Unit

® Endless trace
The parameter data are written to the memory until this is full.
A ring buffer can be selected in order to avoid this. If the ring buffer is active, then
STARTER automatically starts again from the beginning to write to the trace memory
after the last trace parameter was saved.
Device cycle of the SINAMICS S120 trace for an endless trace:

— 4 channels: 0.125 ms (servo)/0.250 ms (vector)

— 8 channels: 4 ms (Servo/Vector)
The time slice 4 ms may not be available due to the system condition. In this case the
next higher time slice is used.

e Triggering
— Without triggering (recording immediately after start)
— Triggering on signal with edge or on level
o STARTER commissioning tool
— Automatic or adjustable scaling of display axes
— Signal measurement via cursor
e Settable trace cycle: Integer multiples of the basic sampling time

® Averaging the trace values
If a float value with a clock cycle slower than the device cycle clock is recorded, then the
values recorded will not be averaged. This is achieved using parameter p4724.
Parameter p4724[0...1] "Trace averaging in time range" is "0" in the default setting.
Index "0" and "1" stand for both the traces each with 8 channels.
If the traced values should be averaged, then parameter p4724 should be set to "1".
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3.23 Measuring function

Description

The measuring function is used for optimizing the drive controller. By parameterizing the
measuring function, the impact of superimposed control loops can be suppressed selectively
and the dynamic response of the individual drives analyzed. The ramp-function generator
and trace function are linked for this purpose. The control loop is supplied with the ramp-
function generator signal at a given point (e.g. speed setpoint) and recorded by the trace
function at another (e.g. speed actual value). The trace function is parameterized
automatically when the measuring function is parameterized. Specific predefined operating
modes for the trace function are used for this purpose.

Parameterizing and using the measuring function

The measuring function is parameterized and operated via the STARTER commissioning
tool.

teasuring function | Measurementsl Time diagraml FFT diagraml Bode diagraml

O Measuring function: Current controller setpaint jurmp [after current

Bl Drivees ISEFND_I:Iz | I Repeated measurement

i Settling time: I 0.000 me T

@] Arnplitide: I 2000 %=

=

.T Offzet: I 0.000 % e D i_ _

— Rarnp-up tirme: I 0.000 g —_—] -
M eazuring tirme: I 10,000 mg -
M ax. meazuring time: I 1023.875 ms ll

v “alues in %

Ho. | Active Signal Comment Color
1 E SERVO_02¢77 SERWO_0Z2p77: Current setpoirt, torgue-gener ating b
2 E SERNVO_02 r7a[0] SERWO_02.r78[0] Current actual value, tarque-generating, U ¥
3 : = )
4 : = -

Figure 3-7  "Measuring function" initial screen

Note

Please refer to the online help for more information about parameterizing and operation.
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Properties

Measuring functions
— Current controller setpoint change (downstream of the current setpoint filter)

— Current controller reference frequency response (downstream of the current setpoint
filter)

— Speed controller setpoint change (downstream of the speed setpoint filter)

— Speed controller disturbance step change (fault downstream of the current setpoint
filter)

— Speed controller reference frequency response (downstream of the speed setpoint
filter)

— Speed controller reference frequency response (upstream of the speed setpoint filter)

— Speed controller interference frequency response (fault downstream of the current
setpoint filter)

— Speed controller path (excitation downstream of current setpoint filter)

Starting/stopping the measuring function

212

/\ CAUTION

With the corresponding measuring function parameter settings (e.g. offset), the motor can
"drift" and travel to its end stop.

The movement of the drive is not monitored while the measuring function is active.

To start the measuring function:

1.

Ensure that the prerequisites for starting the measuring function are fulfilled.
— Activate the control board.

Drives —> Drive_x —> Commissioning —> Control board
— Switch on the drive.

Control board —> Activate enable signals —> Switch on

2. Select the drive (as control board).

Set the measuring function.
e.g. current controller setpoint change

Load the settings to the target system ("Download parameterization" button).

5. Start the ramp-function generator ("Start measuring function" button)

To stop the measuring function:

® "Stop measuring function" button
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Parameterization

The "Measurement function" parameterizing screen form is selected via the following icon in
the toolbar of the STARTER commissioning tool.

=]

Figure 3-8  STARTER icon for "Measuring function”

3.24 Measuring sockets

Description

The measuring sockets are used to output analog signals. Any interconnectable signal can
be output to any measuring socket on the Control Unit.

CAUTION

The measuring sockets should be used for commissioning and servicing purposes only.

The measurements may only be carried out by properly trained specialist personnel.

B
é ‘@ooo
>

=||[@ ‘@ooo

Measuring
sockets Measuring socket
o TO T1
o|m T2 M
) ) o[
DIAG,
11/e

-1
ﬂ E

— LAN —

Figure 3-9  CU310-2 DP/PN measuring sockets, CU320-2 DP/PN measuring sockets
View from front View from below
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Parameterizing and using the measuring sockets

The measuring sockets are parameterized and operated via the STARTER commissioning
tool.

Project Edit Targetsystem Wiew Options  Window  Help

D% S |5 @f] o] | XX Zn] % | 4] da] ]

| 8] x|

|zolated digital inputs ] Bidirectional digital inputs/outputs  Measuning sockets l
=8P Projekt_z0
® ) Inzert single drive unit Measuring socket TO
+ mj S120 CU220 2 DP Signal source Characterizstic
+- 1 SINAMICS LIBRARIES - 19
1 MONITOR | '
i M Aritrieh_1 : rE1[0]: Actual speed unsmoothe /
.00 rpm - ,./“/ 2.4
0.00 z
|0.00 %z |100.00 %
Cffzet Lirni
Q.oo W [O] Lirnitirg
kMeazuring socket T1
Signal zource Characteriztic
- 49
M| Aritrieh_1 : r73[0] : Current actual value bong /
0.00 Arms — ,./“/ 24!
0.00 z
|0.00 %z |100.00 %
Cffzet Lirni
Q.oo W [O] Lirnitirg
Meazuring socket T2
Signal zource Characteriztic
- 49
M| Aritrieh_1 - r79[0] : Torque setpoint katal, Ln /
0.00 Hm — // 24!
0.00 4
|0.00 % 100,00 %
Cffzet Lirni
Q.oo W [O] Lirnitirg
Figure 3-10 "Measuring sockets" initial screen
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3.2 Diagnostics via STARTER

Note

Please refer to the online help for more information about parameterizing and operation.

e Resolution 8-bit
e \Voltage range 0Vto+4.98V
e Measuring cycle Depends on the measuring signal

(e.g. actual speed value in speed controller cycle 125 ps)
Short-circuit-proof
Parameterizable scaling
Adjustable offset
Adjustable limitation

Signal chart for measuring sockets

The signal characteristic for measuring sockets is shown in function diagram 8134 (see
SINAMICS S120/S150 List Manual).

Which signal can be output via measuring sockets?

Scaling

Commissioning Manual

The signal to be output via a measuring socket is specified by parameterizing the connector
input p0771[0...2].

Important measuring signals (examples):

r0060 CO: Speed setpoint before speed setpoint filter
r0063 CO: Actual speed value

r0069[0...2] CO: Phase currents actual value

ro075 CO: Field-generating current setpoint

r0076 CO: Field-generating actual current

ro077 CO: Torque-generating current setpoint

r0078 CO: Torque-generating actual current

Scaling specifies how the measuring signal is processed. A straight line with 2 points must
be defined for this purpose.

Example:
x1/y1=0.0%/2.49V x2/y2=100.0% / 4.98 V (default setting)
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—0.0% is mapped onto 2.49 V
—100.0% is mapped onto 4.98 V
—100.0% is mapped onto 0.00 V

Offset

The offset is applied additively to the signal to be output. The signal to be output can thus be
displayed within the measuring range.

Limitation
® |imitation On

If signals are output outside the permissible measuring range, the signal is limited to 4.98
V or to OV.

® |imitation off

The output of signals outside the permissible measuring range causes a signal overflow.
In the event of an overflow, the signal jumps from 0 V t0 4.98 V or from 4.98 to 0 V.

Example of a measurement
Assumption:
The actual speed (r0063) is to be output for a drive via measuring socket T1.
How do you do it?
1. Connect and set the measuring device.
2. Interconnect the signal (e.g. STARTER).

Interconnect the connector input (CI) belonging to the measuring socket with the desired
connector output (CO).

Cl: p0771[1] = CO: r0063

3. Parameterize the signal characteristic (scaling, offset, limitation).

Function diagrams (see SINAMICS S120/S150 List Manual)

® 8134 measuring sockets

Overview of important parameters (see SINAMICS S120/S150 List Manual)

Adjustable parameters
e p0771[0...2] Cl: Measuring sockets signal source
e p0777[0...2] Measuring sockets characteristic value x1

e PQ778[0...2] Measuring sockets characteristic value y1
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p0779[0...2] Measuring sockets characteristic value x2

p0780[0...2] Measuring sockets characteristic value y2

p0783[0...2] Measuring sockets offset

p0784[0...2] Measuring sockets limit on/off

Display parameters

3.3

Description

Commissioning Manual

e r0772[0...2] Measuring sockets output signal
e r0774[0...2] Measuring sockets output voltage

e r0786][0...2] Measuring sockets normalization per volt

Diagnostic buffer

A diagnostic buffer mechanism has already been implemented in the SIMATIC S7
environment. It can record important operational events in the automation system as a kind
of log book (restriction: The availability of the diagnostics buffer mechanism is also
dependent on the hardware release of the Control Unit).

The diagnostic buffer is in the non-volatile memory, so data written to it can be read out for
subsequent analysis of a malfunction (including pre-history).

The essential events recorded in the buffer are:

e Faults

® |mportant changes to the boot status (end status) and partial booting of DOs
® Commissioning procedures

e State change of PROFIBUS/PROFINET communication

® Exceptions

The entries in the diagnostic buffer can be called up via the drive unit properties (symbol in
project navigator --> right mouse-click) under the menu option Target device --> Device
diagnostics.

Note
STEP7 Full version

The STARTER device diagnostics function is displayed only when you have installed the full
version of STEP7.
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Events recorded by the diagnostic buffer

The following list shows the entries defined for SINAMICS drive units. Additional information
is marked with <>,

Faults

An entry is defined for each possible DO number. The fault code and fault value are entered
in the additional information.

Example:
Fault DO 5: Fault code 1005 fault value 0x30012

Alarms are not recorded in the diagnostic buffer. Propagated faults (faults which are signaled
to all DOs) are only stored in the diagnostic buffer once.
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Booting procedures and booting status changes

In principle, only start and completion are recorded for booting procedures. Booting status
(see r3988) are only recorded when an end status arises that can only be exited by user
action (r3988 = 1, 10, 200, 250, 325, 370, 800). Booting statuses and booting status
changes are:

POWER ON

Error in booting (r3988 = 1)

Fatal error in booting (r3988 = 10)

Waiting for first commissioning (r3988 = 200)

Topology error in booting (r3988 = 250)

Waiting for entry of drive type (r3988 = 325)

Waiting until p0009 = 0 is set (r3988 = 370)

Boot status r3988 = <state at which 670 or 680> reached
Booting finished, cyclic operation

Reason for new boot < 0 = Internal reason; 1 = Warm start; 2 = Booting from saved data;
3 = Booting after download>

Drive reset via p0972 = <Mode>
Partial booting DO started <DO number>
Partial booting DO <DO number> finished

Commissioning procedures

Commissioning Manual

Device commissioning: New status p0009 = <new value p0009>
Commissioning DO <DO number>: New status p0010 = <new value p0010>
Ram2Rom DO <0 for all DOs> started

Ram2Rom DO <0 for all DOs> completed

Project download started

DO <DO_Number> deactivated

DO <DO_Number> reactivated

Component <Component number> deactivated

Component <Component number> reactivated

Power Off/ Power On required after firmware update (DO <DO number>
Component < Component number >)

DO <DO-No> deactivated and not available

Component <component number> deactivated and not available
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Communication (PROFIBUS, PROFINET, ...)

e PZD <IF1 or IF2> cyclic data exchange started

e PZD <IF1 or IF2> cyclic data exchange completed

® Changeover to UTC time for operating hours count status <Days> <Milliseconds>
e Time correction (correct) by <correction value> seconds

Exceptions

Exceptions can be taken from the crash diagnostics already available in the new boot run.
The exceptions are always entered into the diagnostic buffer first, even before the entry
"POWER ON".

e Data Abort Exception Address: <Content Program Counter>
® Floating Point Exception Address: <Content Program Counter>
e Prefetch Abort Exception Address: <Content Program Counter>

e Exception type <Type coding> Info: <Info depends on type>

Treatment of the time stamp

After successful time synchronization (in cyclic operation), the UTC time is used as a time
stamp. Up until this time (POWER ON and switching to UTC time) the operating hours
counter is used for all entries. The UTC time is entered for following entries.

Commissioning Manual
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3.4 Diagnostics of uncommissioned axes

Diagnostics of uncommissioned axes

To be able to identify uncommissioned drive objects of the classes "Infeeds", "Motor
Module", "SERVQ" and "VECTOR?", there is an operating display in parameter r0002.

e 0002 "Infeed operating display" = 35: Carry out the first start-up
e 0002 "Drive operating display" = 35: Carry out the first start-up

The parameter r0002 "drive operating display" = 35 is then displayed if p3998[D]=0 is in any
data set. Parameter p3998 specifies whether the first commissioning of the drive is still to be
carried out (0 = yes, 2 = no).

Parameter p3998 is set to the value 2 when the calculation of the motor and control
parameters for all data sets has been completed without errors (see r3925 bit0 = 1) and the
encoder selection p0400 is not at 10100 (encoder identification).

The limitation that all drive data sets (DDS) must be commissioned in order to exit
commissioning is ensured by checking the parameters involved (see also FO7080 in the
SINAMICS S120/S150 List Manual).

Infeeds

An infeed (Active Line Modules, Basic Line Modules or Smart Line Modules with DRIVE-
CLiQ) is considered commissioned when the line voltage and line frequency have been
parameterized with appropriate values. A basic setting of 50 Hz or 60 Hz is expected for the
line frequency.

The line voltage p0210 may need to be adjusted to the existing power supply.

To exit the state r0002 "Infeed operating display" = 35, set parameter p3900 "completion of
quick commissioning" to the value 3, after any necessary adjustment to the line voltage.

For a 400 V unit, for example, the voltage p0210 is always initialized with 400 V. Although it
is possible to switch on when connected to all line supplies from 380 V - 480V, operation is
not always optimal and/or alarm messages are displayed (see SINAMICS S120/S150 List
Manual).

If the unit is not connected to a 400V line supply, then the rated voltage p0210 should be
adjusted. This can also be done after the first time the unit is switched on, by setting p0010 =
1.

Motor Module SERVO and VECTOR
A drive is considered to have been commissioned when valid data is in the motor and
encoder data sets assigned to every drive data set (DDS):

® Motor data sets (MDS):
p0131, p0300, p0301 etc. (see SINAMICS S120/S150 List Manual)

® Encoder data sets (EDS):
p0141, p0142, p0400 etc. (see SINAMICS S120/S150 List Manual)

After parameterizing the motor and encoder data via quick commissioning
(p0010 = 1 ->0) use p3900 "completion of quick commissioning" > 0 to exit.
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If commissioning should not be run using quick commissioning, the motor data should be
entered via p0010 = 3 (p0340[0...n] "Automatic calculation of motor/control parameters" =1)
after entering the rating plate data, and after that the encoder data entered via p0010 = 4.

If the above conditions are not met, in r0002 of the drive concerned the value r0002 = 35:
"Carry out first commissioning" is shown.

It is not taken into account whether BICO sources like, for example:
e p0840 "Bl: ON/OFF1" or
® p0864 "Bl: Infeed operation”

needed for switching on (pulse enable) have already been parameterized or are still at the
value 0.

If, after commissioning all DDSs, parameter p0010 is set once more to a value greater than
0, in r0002 the value r0002 = 46: "Switching on inhibited - exit the commissioning mode
(p0009, p0010)" will be displayed.

The drive has been commissioned, but no pulse can be enabled.

Note on p0010 = 1 (quick commissioning):
Quick commissioning with p3900 > 0 (when p0010 = 1) works for all DDSs where motor and
encoder data have been entered.

This means that if quick commissioning is carried out a second or third time (or more),
previously calculated and possibly user-adjusted data will be overwritten or recalculated.

For this reason we recommend carrying out any subsequent commissioning of a certain
DDS (e.g. changing the motor), specifically using p0010 = 3 and p0010 = 4 instead of
p0010 = 1.
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Example
The image below shows a diagram of the diagnostic performance of uncommissioned
infeeds and drives. A configuration with one power unit (DO2) and respectively two DDSs,
MDSs and EDSs has been assumed. DO1 represents the CU.
The unit has already been commissioned.
The number of data sets and the components assigned to the DO2 have already been
entered and the data set allocated.
POWER ON
4 )

DO02.p0010 =1
DDSO0 and DDS1 OK?
ErOZ.pSQOO >0 NG Yes DO2.p3900 >0

or

DO2.p0010 =0 DO2.p0010 =0
Carry out first commissioning of drive Set Ready for power-up ON/OFF1 =0/1
(DO2.r0002 = 35) (DO2.r0002 = 31)
DO1.r0002 = 10 and DO2.p0010 > 0 DO1.r0002 = 10 and DO2.p0010 = 0

DO2.p0010 >1

\ / Power-on disable - exit commissioning mode
(p0009, p0010) (DO2.r0002 = 46)
DO1.r0002 = 10 and DO2.p0010 > 0

J

Figure 3-11  Diagnostics of uncommissioned axes
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3.5 Fault and alarm messages
351 General information about faults and alarms
Description

The errors and states detected by the individual components of the drive system are
indicated by messages.

The messages are categorized into faults and alarms.

Note

The individual faults and alarms are described in the SINAMICS S120/S150 List Manual in
the chapter "Faults and Alarms". Function diagrams for the fault buffer, alarm buffer, fault
trigger and fault configuration are also contained in the Section "Function diagrams" ->
"Faults and alarms".

Properties of faults and alarms

e Faults

Are identified by Fxxxxx.

Can lead to a fault reaction.

Must be acknowledged once the cause has been remedied.
Status via Control Unit and LED RDY.

Status via PROFIBUS status signal ZSW1.3 (fault active).
Entry in the fault buffer.

® Alarms (code A56789)

224

Are identified by Axxxxx.
Have no further effect on the drive.

The alarms are automatically reset once the cause has been remedied. No
acknowledgement is required.

Status via PROFIBUS status signal ZSW1.7 (alarm active).

Entry in the alarm buffer.
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® General properties of faults and alarms
— Can be configured (e.g. change fault to alarm, fault reaction).
— Triggering on selected messages possible.
— Initiation of messages possible via an external signal.
— Contains the component number for identifying the SINAMICS component involved

— Contains diagnostic information on the message involved

Acknowledgement of faults

The list of faults and alarms specifies how each fault is acknowledged after the cause has
been remedied.

1. Acknowledgement of faults by "POWER ON"
— Switch the drive on/off (POWER ON)
— Press the RESET button on the Control Unit
2. Acknowledgement of faults by "IMMEDIATE"
— Via PROFIBUS control signal
STWH1.7 (reset fault memory): 0/1 edge
Set STW1.0 (ON/OFF1) ="0" and "1"
— Via external input signal
Binector input and interconnection with digital input
p2103 = "Requested signal source"
p2104 = "Requested signal source"
p2105 = "Requested signal source"
Across all of the drive objects (DO) of a Control Unit
p2102 = "Requested signal source"
3. Acknowledge faults with "PULSE INHIBIT"
— The fault can only be acknowledged with a pulse inhibit (r0899.11 = 0).

— The same possibilities are available for acknowledging as described under
acknowledge IMMEDIATELY.

Note

The drive can only resume operation after all active faults have been acknowledged.
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352 Buffer for faults and alarms

Note

A fault and alarm buffer is provided for each drive. The drive and device-specific messages
are entered in this buffer.

The contents of the fault buffer are saved to non-volatile memory when the Control Unit is
powered down, i.e. the fault buffer history is still available when the unit is powered up again.

NOTICE

The entry in the fault/alarm buffer is made after a delay. For this reason, the fault/alarm
buffer should not be read until a change in the buffer is also recognized (r0944, r2121) after
"Fault active"/"Alarm active" is output.

Commissioning Manual
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3.5 Fault and alarm messages

Faults which occur are entered in the fault buffer as follows:

.
Fault 1
Fault 2
Current
incident .
L]
L]
\ Fault8
(" Fault 1
Fault 2
1st acknow-
ledged °
incident °
L]
. \ Fault8
L)
p
® Fault 1
Fault 2
7th acknow-
ledged < .
incident .
[oldest] °
\_ Fault8

Drive object Component Diagnosis
Fault time Fault time fault number attributes
Fault code Faultvalue "received" "resolved" triggering Fault 3‘(
r0949[0][132] | r09480][ms] | r21090] [ms]
r09450] | oo Foat] | r2130011a) | rztago)a | 311 r312000] | r3122[0]
r0949(11132] | r09481][ms] | r2109(1][ms]
094511 [ \51331|{Float] | r213001[d] | r213eit](a] | A r3120(7] | r3122[7]
L]
[ ]
[ ]
r09487] | Syt Io2) | i) | 2 pam ) [r311871<1> | r312017K1> | r312207)1>
r09498][132] | r09488][ms] | r21098][ms]
r094%8] | o 1338] [Float] | r21308[d] | rt3e8ia | 0! r3120[8] | r3122(8]
r09499][132] | r09489][ms] | r21099 [ms]
r094509] | Do oot | Torsa ey | raqoitay | 311l r312009] | r3122[9]
[ )
L ]
L ]
r094915][132 | r094815][ms] | 12109[15] [ms]
r0048(15] | 510 o Fioen | 2130181 1a] | 21361l | 3115181 | rat2001s] | r3122015]
r094956][132 | r0948(56] [ms] | 2109[56] [ms]
r0945056] | 510 o | 213005110l | 213050y, | 311561 | rat20(56] | r3122(56]
r094957][132) | r094857][ms] | 2109[57] [ms]
M0948I57] | o Foat | r213067110) | r2136p7i(a | 11671 | 13120157 | r3122(57]
r094963] (132 | r094863] [ms] | 12109[63] [ms]
10945063 | 513t Fioe | 12130631101 | 213663]10] | 31151631 | 131200631 | r3122(63]

<1> This fault is overwritten by "more recent" faults (except "Safety faults").

Figure 3-12  Structure of the fault buffer

Properties of the fault buffer:

e A new fault incident encompasses one or more faults and is entered in "Current fault
incident".

"Acknowledged fault incident" 1 to 7.

The entries are arranged in the buffer according to the time at which they occurred.

If a new fault incident occurs, the fault buffer is reorganized. The history is recorded in

If the cause of at least one fault in "Current fault incident" is remedied and acknowledged,

the fault buffer is reorganized. Faults that have not been remedied remain in "Current

fault incident".

parameters in index 7 is overwritten by the new fault.
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® 10944 is incremented each time the fault buffer changes.

e A fault value (r0949) can be output for a fault. The fault value is used to diagnose the fault
more accurately; please refer to the fault description for details of the meaning.

Clearing the fault buffer

® The fault buffer is reset as follows: p0952 = 0

Alarm buffer, alarm history

The alarm buffer comprises the alarm code, the alarm value and the alarm time (received,
resolved). The alarm history occupies the last indices ([8...63]) of the parameter.

Component Diagnosis
Alarm code  Alarm value Alarmtime Alarm time number attributes
"received”  "resolved" Warning Warning
Alarm 1 r2124 [0] [132] | r2123[0] [ms] | r2125[0] [ms]
(oldest) r2122[01 | 12134[0] [Float] | r2145[0][d] | r2146[0] [d] r3121[0] r3123[0]
r2124 [111132] | r212301][ms] | r2125[1] [ms]
Alarm 2 r212200 | 1293401] [Float] | r2145[1][d] | r2146[1] [d] r312101] r3123(1l
[ ]
Alarm 8 r2124 [710132] | r2123[7][ms] | r2125[7] [ms]
(most recent) 212271 | (2134(7)[Float] | r2145[7][d] | r2146(7] [d] r3121[7] r3123[7]
Alarm history
Alarm 1 r2124 (8] [132] | r2123[8] [ms] | r2125[8] [ms]
(most recent)] 12281 | 12134(8] [Float] | r2145(8][d] | r2146[8] [d] ra121[8] r3123(8]
r2124 [9] [132] | r2123[9] [ms] | r2125[9] [ms]
Alarm 2 r2122091 | 121349] [Float] | r2145(9][d] | r2146[9] [d] r312109] r312309]
[ ]
Alarm 56 r2124 [63] [132] | r2123[63] [ms] | r2125(63] [ms]
(oldest) r2122(63] | 12134[63] [Float]| r214563][d] | r2146(63][d] | "~ 210 r3123io]

Figure 3-13  Structure of alarm buffer

Alarms that occur are entered in the alarm buffer as follows:
A maximum of 64 alarms are displayed in the alarm buffer:
® Index 0 .. 6: The first 7 alarms are displayed.

® [ndex 7: The most recent alarm is displayed.

A maximum of 56 alarms are displayed in the alarm history:
® Index 8: The most recent alarm is displayed.

® [ndex 9 .. 63: The first 55 alarms are displayed.
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Properties of the alarm buffer/alarm history:

e The arrangement in the alarm buffer is made after the time that they occurred from 7 to 0.
In the alarm history, this is from 8 to 63.

e [f 8 alarms have been entered into the alarm buffer, and a new alarm is received, then the
alarms that have been resolved are transferred into the alarm history.

e 2121 is incremented each time the alarm buffer changes.

® An alarm value (r2124) can be output for an alarm. The alarm value is used to diagnose
the alarm more accurately; please refer to the alarm description for details of the
meaning.

Deleting the alarm buffer, index [0...7]:

® The alarm buffer index [0...7] is reset as follows: p2111 =0

Commissioning Manual
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3.5.3

230

Configuring messages

The properties of the faults and alarms in the drive system are permanently defined.

The following can be configured for some of the messages within a permanently defined
framework for the drive system:

Change message type (example)

Select message Set message type
p2118[5] = 1001 p2119[5] = 1: Fault (F)
= 2: Alarm (A)

= 3: No message (N)
Change fault reaction (example)
Select message Set fault response
p2100[3] = 1002 p2101[3] = 0: None
=1: OFF1
=2: OFF2
= 3: OFF3
=4: STOP1 (available soon)
=5: STOP2

= 6: IASC/DC brake
Internal armature short-circuit braking or
DC brake

=7: ENCODER (p0491)
Change acknowledgement (example)
Select message Set acknowledgement
p2126[4] = 1003 p2127[4] =1: POWER ON

= 2: IMMEDIATELY

= 3: PULSE INHIBIT

19 message types per drive object can be changed.

Note

If BICO interconnections exist between drive objects, all interconnected objects must be
configured.

e Example:
The TM31 has BICO interconnections with drives 1 and 2, and F35207 is to be
reconfigured as an alarm.
—p2118[n] = 35207 and p2119[n] = 2
— This must be set for TM31 and drives 1/2.

Commissioning Manual
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Note

Only those messages which are listed in the indexed parameters can be changed as
desired. All other message settings retain their factory settings or are reset to the factory
settings.

Examples:

¢ In the case of messages listed via p2128[0...19], the message type can be changed. The
factory setting is set for all other messages.

e The fault response of fault F12345 has been changed via p2100[n]. The factory settings
are to be restored.
- p2100[n] =0

Triggering on messages (example)

Select message Trigger signal
p2128[0] = 1001 BO: r2129.0
or

p2128[1] = 1002 BO: r2129.1
Note

The value from CO: r2129 can be used as group trigger.
CO: r2129 = 0 No selected message has been output.

CO: r2129 > 0 Group trigger.
At least one selected message has been output.
The individual binector outputs BO: r2129 should be investigated.

Triggering messages externally

If the appropriate binector input is interconnected with an input signal, fault 1, 2 or 3 or alarm
1, 2 or 3 can be triggered via an external input signal.

Once an external fault (1 to 3) has been triggered on the Control Unit drive object, this fault
is also present on all associated drive objects. If one of these external faults is triggered on a
different drive object, it is only present on that particular drive object.

Bl: p2106 —> External fault 1 —> F07860(A)
Bl: p2107 —> External fault 2 —> F07861(A)
Bl: p2108 —> External fault 3 —> F07862(A)
Bl: p2112 —> External alarm 1 —> A07850(F)
Bl: p2116 —> External alarm 2 —> A07851(F)
Bl: p2117 —> External alarm 3 —> A07852(F)
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Note
An external fault or alarm is triggered by a 1/0 signal.

An external fault and alarm do not usually mean that an internal drive message has been
generated. The cause of an external fault and warning should, therefore, be remedied
outside the drive.

3.54 Parameters and function diagrams for faults and alarms

Function diagrams (see SINAMICS S120/S150 List Manual)
® 1710 Overview diagram — monitoring functions, faults, alarms
® 8060 Diagnostics - Fault buffer
® 8065 Diagnostics - Alarm buffer
e 8070 Diagnostics - Fault/alarm trigger word r2129

e 8075 Diagnostics - Fault/alarm configuration

Overview of important parameters (see SINAMICS S120/S150 List Manual)

® 10944 Counter for fault buffer changes

e p0952 Fault counter

® p2100][0...19] Fault code for fault reaction selection

e 2139 Status word for faults

e 13120[0...63] Component number fault
e 13121[0...63] Component number alarm
e 13122[0...63] Diagnostics attribute fault
e r3123[0...63] Diagnostics attribute alarm
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3.5.5 Forwarding of faults

Forwarding of CU faults

Example

When faults are triggered on the drive object of the CU, it is always assumed that central
functions of the drive unit are affected. For this reason, these faults are not only signaled on
the drive object of the CU, but may also be forwarded to all other drive objects (propagation).
The fault reaction affects the drive object of the CU and all other drive objects. This behavior
also applies to the faults set in a DCC chart on the CU with the aid of DCB STM.

A fault that is set on the drive object of the CU must be acknowledged on all drive objects to
which this fault was forwarded. In this way, the fault is then automatically acknowledged on
the drive object of the CU. Alternatively all faults of all drive objects can also be
acknowledged on the CU.

Alarms are not forwarded to other drive objects by the CU.

Drive object faults are only transferred to the drives, i.e. a fault on a TB30 stops the drive -
however, a fault on the drive does not stop the TB30.

Forwarding of faults due to BICO interconnections

Commissioning Manual
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If two or more drive objects are connected via BICO interconnections, then faults from drive
objects, type CU, TB30, DMC20, TM31, TM15, TM17, TM15DIDO, TM54F_MA, TM54F_SL
and CU_LINK are transferred to drive objects, type BIC, SERVO, VECTOR, TM41. There is
no forwarding of faults within these two groups of drive object types.

This behavior also applies to the faults set in a DCC chart on the above drive object types
with the aid of DCB STM.
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3.5.6

Alarm classes

Fault and alarm classes

234

There are differentiated alarm messages in the cyclic telegrams between the former alarm
classes "Alarm" and "Fault".

The alarm classes have been extended to give 3 additional levels of alarm between the
"pure" alarm and the fault.

The function permits higher-level control (SIMATIC, SIMOTION, SINUMERIK, etc.) to have
different control reactions to alarm messages from the drive.

The new statuses act as alarms for the drive, therefore there is NO immediate reaction from
the drive (like for the former level "alarm™).

Information on alarm classes are described in status word ZSW2 at bit positions bit 5 - 6 (for
SINAMICS) or bit 11-12 (SIMODRIVE 611) (see also "ZSW2" in the chapter "Cyclic
Communication" for PROFIdrive communication in /FH1/SINAMICS S120 Function Manual
Drive Functions).

ZSW2: Valid for SINAMICS Interface Mode p2038=0 (function diagram 2454)
Bit 5 - 6 Alarm classes alarms

= 0: Alarm (former alarm level)

=1: Alarm class A alarms

= 2: Alarm class B alarms

= 3: Alarm class C alarms

ZSW2: Valid for SIMODRIVE 611 Interface Mode p2038=1 (function diagram 2453)
Bit 11 - 12 Alarm classes alarms

= 0: Alarm (former alarm level)

= 1: Alarm class A alarms

= 2: Alarm class B alarms

= 3: Alarm class C alarms

These attributes for differentiating the alarms are implicitly assigned to the appropriate alarm
numbers. The reaction to the existing alarm classes in the alarm is defined by the user
program in the higher-level control.
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Explanations of the alarm classes
® Alarm class A: Drive operation currently not limited

— e.g. alarm when measurement systems inactive

— no limitation on current movement

— Prevent possible switching to the defective measuring system
® Alarm class B: Time-limited operation

— e.g. prewarning temperature: without further action the drive may need to be switched
off

— After a timer stage -> additional fault

— after exceeding a switch-off threshold -> additional fault
e Alarm class C: Functionally limited operation

— e.g. reduced voltage/current/torque/speed limits (i2t)

— e.g. continue with reduced accuracy / resolution

— e.g. continue without encoder

3.6 Troubleshooting for encoders

If an encoder fault is present, it can be acknowledged separately according to encoder
channels in a PROFIdrive telegram via the encoder interface (Gn_STW.15) or the drive
interface of the appropriate DO.

Sample configuration: 2-encoder system
® Encoder G1 motor measurement system
® Encoder G2 direct measurement system

Case considered:
All encoders signal encoder faults.

® The errors are entered in the encoder interface - and from there into the encoder channel
n of the PROFIDRIVE telegram. Bit15 of the encoder status word (Gn_ZSW.15 = 1).

® The faults are transferred to the drive DO.

® Motor measuring system faults set the drive DO to fault (ZSW1 bit3), the faults are
additionally signaled via the drive interface. An entry is made in fault buffer p0945. The
parameterized fault reaction is initiated internally.

® The direct measuring system faults are re-addressed as alarms via the appropriate drive
DO and signaled via the drive interface (ZSW1 bit7). An entry is made in alarm buffer
r2122.
No drive reactions are initiated.
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PROFIDRIVE telegram

Drive channel

FA

[

A (F

Alarm handler

DO

A A

Fault with acknowledgement

rectified

Figure 3-14  Encoder fault handling

Alarm A:

Encoder Encoder
FA channel 1 FA channel 2
Ar / A F
e‘
|
\
\
|
|
|
E ‘
4
\/; F
Sensor Module Sensor Module
Encoder 1 = Encoder 2 =

motor measuring system  direct measurement system

The alarm is canceled immediately, if the encoder fault was able to be acknowledged.

Faults F:

The fault remains active at the drive object until it is acknowledged via the cyclic interface.
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Cyclic acknowledgment

Acknowledgment using the encoder interface (Gn_STW.15)

The following responses are possible:

The encoder is set to fault-free if faults are no longer active. The fault bit in the encoder
interface is acknowledged. The evaluation modules indicate RDY LED = green after
acknowledgment.

This behavior is valid for all encoders connected via the encoder interface, irrespective of
the measuring system type (via motor or direct).

If the fault is still present, or if other faults are present, the acknowledgment is not
successful - and the highest priority fault (can be the same or another fault entry) is
transferred via the encoder interface.

The RDY LED on the evaluation modules is continuously red.

This behavior is valid for all encoders connected via the encoder interface, irrespective of
the measuring system type (motor or direct).

The drive object is not detected via the encoder interface. Faults set in the drive object
remain, the drive does not even start with the encoder which in the meantime is fault-free.
The drive object must also be acknowledged via the drive interface (fault memory
RESET).

Note

The possibility to acknowledge directly via the encoder interface is especially important in
the event that "free encoder assignment” is used.

If an encoder on the drive side is assigned a certain drive X, but on the NC side a
completely different axis Y, then for this parameterized coupling, a fault cannot be
completely reset — i.e. acknowledged — using a fault memory reset (acknowledge drive).
Drive X, which is waiting for a fault memory reset, does not receive one from the NC. On
the other hand, drive Y receives a fault memory reset, but cannot execute this.

Acknowledgment using the drive interface (STW1.7 (cyclic) or p3981(acyclic))

The following responses are possible:

Commissioning Manual

If no more errors are present, the encoder is set to fault free and the fault bit in the drive
interface is acknowledged. The evaluation modules indicate RDY LED = green.
Acknowledgment takes place on all encoders that are logically assigned to the drive.

If the fault is still present, or other faults are present, then the acknowledgment is not
successful; the next, highest priority fault is transferred via the drive interface and also via
the encoder interface involved.

The RDY LED on the evaluation modules is continuously red.

The encoder interfaces of the assigned encoders are NOT reset by acknowledgement at
the drive interface; the set faults remain.

The encoder interfaces must also be acknowledged via the corresponding encoder
control word Gn_STW.15.
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Diagnostics

3.6 Troubleshooting for encoders
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Appendix

A1 Availability of hardware components
Table A-1 Hardware components available as of 03.2006
No. HW component Order number Version Revisions
1 AC Drive (CU320, PM340) refer to the Catalog new
2 | SMC30 6SL3055-0AA00-5CA1 with SSI support
3 |DMC20 6SL3055-0AA00-6AAX new
4 | TM41 6SL3055-0AA00-3PAX new
5 | SME120 6SL3055-0AA00-5JAx new
SME125 6SL3055-0AA00-5KAX
6 BOP20 6SL3055-0AA00-4BAX new
7 | CUA31 6SL3040-0PA00-0AAX new
Table A-2  Hardware components available as of 08.2007
No. HW component Order number Version Revisions
1 TM54F 6SL3055-0AA00-3BAX new
2 | Active Interface Module 6SL3100-0BExx-xABx new
(booksize)
3 Basic Line Module (booksize) 6SL3130-1TExx-0AAX new
4 DRIVE-CLiQ encoder 6FX2001-5xDxx-0AAX new
5 | CUA31 6SL3040-0PA00-0AA1 new
Suitable for Safety Extended
Functions PROFIsafe (dbSlI1)
and TM54 (dbSI2)
6 | CUA32 6SL3040-0PA01-0AAX new
7 | SMC30 (30 mm wide) 6SL3055-0AA00-5CA2 new

Commissioning Manual
Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1

239




Appendix

A. 1 Availability of hardware components

Table A-3  Hardware components available as of 10.2008
No. HW component Order number Version Revisions
1 TM31 6SL3055-0AA00-3AA1 new
2 | TM41 6SL3055-0AA00-3PA1 new
3 | DME20 6SL3055-0AA00-6ABx new
4 | SMC20 (30 mm wide) 6SL3055-0AA00-5BA2 new
5 | Active Interface Module 6SL3100-0BE21-6ABXx new
booksize 16 kW
6 | Active Interface Module 6SL3100-0BE23-6ABXx new
booksize 36 kW
7 Smart Line Modules booksize 6SL3430-6TE21-6AAX new
compact
8 Motor Modules booksize 6SL3420-1TE13-0AAX new
compact 6SL3420-1TE15-0AAX
6SL3420-1TE21-0AAX
6SL3420-1TE21-8AAX
6SL3420-2TE11-0AAX
6SL3420-2TE13-0AAX
6SL3420-2TE15-0AAX
9 Power Modules blocksize liquid | 6SL3215-1SE23-0AAX new
cooled 6SL3215-1SE26-0AAX
6SL3215-1SE27-5UAx
6SL3215-1SE31-0UAX
6SL3215-1SE31-1UAX
6SL3215-1SE31-8UAX
10 | Reinforced DC link busbars for | 6SL3162-2DB00-0AAx new
50 mm components
11 | Reinforced DC link busbars for | 6SL3162-2DD00-0AAx new
100 mm components
Table A-4  Hardware components available as of 11.2009
No. HW component Order number Version Revisions
1 CU320-2 DP 6SL3040-1MAO00-0AA1 4.3 new
2 | TM120 6SL3055-0AA00-3KA0 4.3 new
3 | SMC10 (30 mm wide) 6SL3055-0AA00-5AA3 4.3 new
Commissioning Manual
240 Commissioning Manual, (IH1), 01/2011, 6SL3097-4AF00-0BP1




Appendix
A. 1 Availability of hardware components

Table A-5  Hardware components available as of 01.2011

No. HW component Order number Version Revisions
1 CU320-2 PN 6SL3040-1MA01-0AAQ 4.4 -
2 | CU310-2PN 6SL3040-1LA01-0AA0 4.4 new
3 |CU310-2 DP 6SL3040-1LA00-0AAQ 4.4 new
4 Braking Module Booksize 6SL3100-1AE23-5AA0 4.4 new
Compact
SLM 55kW Booksize 6TE25-5AAX 4.4 new
6 | TM120 evaluation of up to four | 6SL3055-0AA00-3KAX 4.4 new
motor temperature sensors
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A.2 List of abbreviations

A2

Abbreviation
A

A..
AC
ADC
Al
AlM
ALM
AO
AOP
APC
AR
ASC
ASCII

ASM

BERO
BI
BIA

BICO
BLM
BO
BOP

242

List of abbreviations

Note:

The following list of abbreviations includes all abbreviations and their meanings

used in the entire SINAMICS user documentation.

Source of abbreviation

Alarm

Alternating Current
Analog Digital Converter
Analog Input

Active Interface Module
Active Line Module
Analog Output

Advanced Operator Panel
Advanced Positioning Control
Automatic Restart
Armature Short Circuit

American Standard Code for Information
interchange

Asynchronmotor

Binector Input

Berufsgenossenschattliches Institut fiir
Arbeitssicherheit

Binector Connector Technology
Basic Line Module

Binector Output

Basic Operator Panel

Meaning

Alarm

Alternating current
Analog digital converter
Analog input

Active Interface Module
Active Line Module
Analog output

Advanced Operator Panel
Advanced Positioning Control
Automatic restart
Armature short circuit

American standard code for information
interchange

Induction motor

Contactless proximity switch
Binector input

Germany's Institute for Occupational Safety
and Health

Binector connector technology
Basic Line Module

Binector output

Basic Operator Panel
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Abbreviation Source of abbreviation

(o

C Capacitance

C... -

CAN Controller Area Network

CBC Communication Board CAN

CD Compact Disc

CDC Crosswise data comparison

CDS Command Data Set

CF Card CompactFlash Card

Cl Connector Input

CLC Clearance Control

CNC Computer Numerical Control

CO Connector Output

CO/BO Connector Output/Binector Output
COBID CAN Object Identification

COM Common contact of a changeover relay
COMM Commissioning

CP Communication Processor

CPU Central Processing Unit

CRC Cyclic Redundancy Check

CSM Control Supply Module

Ccu Control Unit

CUA Control Unit Adapter

CuUD Control Unit DC MASTER

D

DAC Digital Analog Converter

DC Direct Current

DC link DC link

DCB Drive Control Block

DCC Drive Control Chart

DCC Data Cross Check

DCN Direct Current Negative

DCP Direct Current Positive

DDS Drive Data Set

DI Digital Input

DI/DO Digital Input/Digital Output

DMC DRIVE-CLiQ Hub Module Cabinet
DME DRIVE-CLiQ Hub Module External
DO Digital Output

DO Drive Object
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A.2 List of abbreviations

Meaning

Capacitance

Safety message

Serial bus system
Communication board CAN
Compact Disc

Crosswise data comparison
Command data set
CompactFlash Card
Connector input

Clearance control
Computer numerical control
Connector output
Connector/binector output
CAN Object identification
Center contact of a changeover contact
Commissioning
Communication processor
Central processing unit
Cyclic redundancy check
Control Supply Module
Control Unit

Control Unit Adapter
Control Unit DC MASTER

Digital analog converter

DC current

DC link

Drive Control Block

Drive Control Chart

Crosswise data comparison

DC current negative

DC current positive

Drive data set

Digital input

Digital input/output bidirectional
DRIVE-CLiQ Hub Module Cabinet
DRIVE-CLiQ Hub Module External
Digital output

Drive object
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A.2 List of abbreviations

Abbreviation
DP
DPRAM
DRAM
DRIVE-CLIQ
DSC

E

EASC
EDS
ESD
ELCB
ELP
EMC
EMF
EMC
EN
EnDat
EP
EPOS
ES

ESB
ESD
ESR

F

F..
FAQs
FBL
FCC
FCC

FD

F-DlI
F-DO
FEM
FEPROM
FG

Fl

FOC

FP
FPGA

244

Source of abbreviation
Decentralized Peripherals

Dual Ported Random Access Memory
Dynamic Random Access Memory
Drive Component Link with IQ
Dynamic Servo Control

External Armature Short Circuit
Encoder Data Set

Electrostatic Sensitive Devices
Earth Leakage Circuit Breaker
Earth Leakage Protection
Electromagnetic Compatibility
Electromagnetic Force
Electromagnetic compatibility
European standard

Encoder Data Interface
Enable Pulses
Einfachpositionierer
Engineering System
Equivalent circuit diagram
Electrostatic Sensitive Devices
Extended Stop and Retract

Fault

Frequently Asked Questions
Free Blocks

Function Control Chart

Flux Current Control

Function Diagram

Failsafe Digital Input

Failsafe Digital Output
Fremderregter Synchronmotor
Flash EPROM

Function Generator
Fiber-Optic Cable

Function diagram

Field Programmable Gate Array

Meaning

Distributed 10s

Memory with dual access ports
Dynamic memory

Drive Component Link with 1Q

Dynamic Servo Control

External armature short circuit
Encoder data set
Electrostatic sensitive devices
Earth leakage circuit breaker
Earth leakage protection
Electromagnetic compatibility
Electromagnetic force
Electromagnetic compatibility
European standard

Encoder interface

Pulse enable

Basic positioner

Engineering System
Equivalent circuit diagram
Electrostatic sensitive devices
Extended stop and retract

Fault

Frequently asked questions

Free function blocks

Function Control Chart

Flux current control

Function diagram

Fail-safe digital input

Fail-safe digital output

Separately excited synchronous motor
Non volatile read and write memory
Function generator

Fault current

Fiber-optic cable

Function diagram

Field Programmable Gate Array
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Abbreviation Source of abbreviation

FW Firmware

G

GB Gigabyte

GC Global Control

GND Ground

GSD Generic Station Description
GSV Gate Supply Voltage

GUID Globally Unique Identifier

H

HF High Frequency

HFD Hochfrequenzdrossel

HMI Human Machine Interface
HTL High-Threshold Logic

HW Hardware

|

1/0 Input/Output

12C Inter-Integrated Circuit

IASC Internal Armature Short Circuit
IBN Inbetriebnahme

ID Identifier

IE Industrial Ethernet

IEC International Electrotechnical Commission
IF Interface

IGBT Insulated Gate Bipolar Transistor
IGCT Integrated Gate-Controlled Thyristor
IL Impulsléschung

IP Internet Protocol

IPO Interpolator

IT Isolé Terré

IVP Internal Voltage Protection

J

JOG Jogging
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A.2 List of abbreviations

Meaning
Firmware

Gigabyte

Global Control Telegram (Broadcast Tele-
gramm)

Reference potential for all signal and operat-
ing voltages, usually defined as 0 V (also
referred to as G)

Generic station description: Describes the
characteristics of a PROFIBUS slave

Gate Supply Voltage
Globally unique identifier

High frequency

High-frequency reactor

Human machine interface
Logic with a high fault threshold
Hardware

Input/output

Internal serial data bus

Internal armature short circuit
Commissioning

Identification

Industrial Ethernet

International Electrotechnical Commission
Interface

Insulated gate bipolar transistor

Semiconductor power switch with integrated
control electrode

Pulse cancelation

Internet Protocol

Interpolator

Non-grounded three-phase power supply
Internal voltage protection

Jogging
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A.2 List of abbreviations

Abbreviation
K
KIP
Kp
KTY
L

L
LED
LIN
LSB
LSC
LSS
LU

MB
MCC
MDS
MLFB
MMC
MMC
MSB
MSC
MSCY_C1

MSR
MT

N

N. C.
N...
NAMUR

NC
NC
NEMA

NM
NO
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Source of abbreviation

Kinetische Pufferung

Light Emitting Diode
Linear motor

Least Significant Bit
Line-Side Converter
Line Side Switch
Length Unit

Masse

Megabyte

Motion Control Chart

Motor Data Set

Maschinenlesbare Fabrikatebezeichnung
Man-Machine Communication

Micro Memory Card

Most Significant Bit

Motor-Side Converter

Master Slave Cycle Class 1

Motorstromrichter
Machine Tool

Not Connected
No Report

Normenarbeitsgemeinschaft fir Mess- und

Regeltechnik in der chemischen Industrie
Normally Closed (contact)
Numerical Control

National Electrical Manufacturers Associa-

tion
Nullmarke

Normally Open (contact)

Meaning

Kinetic buffering
Proportional gain
Special temperature sensor

Formula symbol for inductance
Light Emitting Diode

Linear motor

Least significant bit

Line-side converter

Line side switch

Length unit

Formula symbol for torque

Reference potential for all signal and operat-

ing voltages, usually defined as 0 V (also
referred to as GND)

Megabyte

Motion Control Chart

Motor data set
Machine-Readable Product Code
Man-machine communication
Micro memory card

Most significant bit

Motor-side converter

Cyclic communication between master
(Class 1) and slave

Motor-side converter
Machine tool

Not connected
No message or internal message

Standardization association for measure-
ment and control in the chemical industry

NC contact
Numerical control
Standardization body in the US

Zero mark
NO contact
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Abbreviation Source of abbreviation

NSR Netzstromrichter

NVRAM Non-Volatile Random Access Memory
o

OA Open Architecture

oC Operating Condition

OEM Original Equipment Manufacturer
OLP Optical Link Plug

OoMI Option Module Interface

P

p... -

PB PROFIBUS

PC Position Controller

PcCtrl PC Control

PD PROFIdrive

PDS Power unit Data Set

PE Protective Earth

PELV Protective Extra Low Voltage
PEM Permanenterregter Synchronmotor
PG Programmiergeréat

PI Proportional Integral

PID Proportional Integral Differential
PLC Programmable Logic Controller
PLL Phase-Locked Loop

PN PROFINET

PNO PROFIBUS Nutzerorganisation
PPI Point-to-Point Interface

PRBS Pseudo Random Binary Signal
PROFIBUS Process Field Bus

PS Power Supply

PSA Power Stack Adapter

PTC Positive Temperature Coefficient
PTP Point-To-Point

PWM Pulse Width Modulation

PzZD Prozessdaten

R

r.. -

RAM Random Access Memory

RCCB Residual Current Circuit Breaker
RCD Residual Current Device

RCM Residual Current Monitor
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A.2 List of abbreviations

Meaning
Line-side converter

Non-volatile read/write memory

Open Architecture

Operating condition

Original Equipment Manufacturer
Fiber-optic bus connector

Option module interface

Adjustable parameters
PROFIBUS

Position Controller

Control for master

PROFIdrive

Power unit data set

Protective earth

Protective extra low voltage
Permanent-magnet synchronous motor
Programming device
Proportional integral
Proportional integral differential
Programmable logic controller
Phase-locked loop

PROFINET

PROFIBUS user organization
Point-to-point interface

White noise

Serial data bus

Power supply

Power Stack Adapter

Positive temperature coefficient
Point-to-Point

Pulse width modulation
Process data

Display parameters (read-only)
Read/write memory

Residual current operated circuit breaker
Residual current operated circuit breaker

Residual current monitor
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A.2 List of abbreviations

Abbreviation Source of abbreviation

RFG Ramp-Function Generator
RJ45 Registered Jack 45

RKA Ruckkuhlanlage

RO Read Only

RPDO Receive Process Data Object
RS232 Recommended Standard 232
RS485 Recommended Standard 485
RTC Real Time Clock

RZA Raumzeigerapproximation

S

S1 -

S3 -

SBC Safe Brake Control

SBH Sicherer Betriebshalt

SBR -

SCA Safe Cam

SD Card SecureDigital Card

SE Sicherer Software-Endschalter
SG Sicher reduzierte Geschwindigkeit
SGA Sicherheitsgerichteter Ausgang
SGE Sicherheitsgerichteter Eingang
SH Sicherer Halt

Si Safety Integrated

SIL Safety Integrity Level

SLM Smart Line Module

SLP Safely-Limited Position

SLS Safely Limited Speed

SLVC Sensorless Vector Control

SM Sensor Module

SMC Sensor Module Cabinet

SME Sensor Module External

SN Sicherer Software-Nocken
SOS Safe Operating Stop

248

Meaning
Ramp-function generator

Term for an 8-pin socket system for data
transmission with shielded or non-shielded
multi-wire copper cables

Cooling unit
Read only
Receive process data object

Interface standard for cable-connected serial
data transmission between a sender and
receiver

(also known under EIA232)

Interface standard for a cable-connected
differential, parallel, and/or serial bus system
(data transmission between a number of
senders and receivers, also known under
EIA485)

Real time clock

Space vector approximation

Uninterrupted duty
Intermittent duty

Safe brake control

Safe operating stop

Safe acceleration monitoring
Safe cam

Secure digital memory card
Safe software limit switch
Safely reduced speed
Safety-related output
Safety-related input

Safe standstill

Safety Integrated

Safety Integrity Level
Smart Line Module
Safely-limited position
Safely limited speed
Vector control without encoder
Sensor Module

Sensor Module Cabinet
Sensor Module External
Safe software cam

Safe operating stop
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Abbreviation Source of abbreviation

SP Service Pack

SPC Setpoint Channel

SPI Serial Peripheral Interface
SS1 Safe Stop 1

SS2 Safe Stop 2

SSI Synchronous Serial Interface
SSM Safe Speed Monitor

SSP SINAMICS Support Package
STO Safe Torque Off

STW Steuerwort

T

B Terminal Board

TIA Totally Integrated Automation
™ Terminal Module

TN Terre Neutre

Tn -

TPDO Transmit Process Data Object
TT Terre Terre

TTL Transistor-Transistor Logic
Tv -

U

u.d. under development

UL Underwriters Laboratories Inc.
UPS Uninterruptible Power Supply
uTC Universal Time Coordinated
\'%

VC Vector Control

Vdc -

VdcN -

VdcP -

VDE Verband Deutscher Elektrotechniker
VDI Verein Deutscher Ingenieure
VPM Voltage Protection Module
Vpp Volt peak-to-peak

VSM Voltage Sensing Module
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Meaning

Service pack

Setpoint channel

Serial interface for connecting peripherals

Safe stop 1
(monitored for time and ramping up)

Safe stop 2

Synchronous serial interface

Safe feedback for speed monitoring (n < nx)
SINAMICS support package

Safe torque off

Control word

Terminal Board

Totally Integrated Automation
Terminal module

Grounded three-phase supply network
Integral time

Transmit process data object
Grounded three-phase supply network
Transistor-transistor logic

Rate time

Under development: This feature is not cur-
rently available

Underwriters Laboratories Inc.
Uninterruptible power supply
Universal time coordinated

Vector control

DC link voltage

Partial DC link voltage negative

Partial DC link voltage positive
Association of German electrical engineers
Association of German Engineers

Voltage Protection Module

Volt peak-to-peak

Voltage Sensing Module
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A.2 List of abbreviations

Abbreviation Source of abbreviation Meaning

X

XML Extensible Markup Language Standard language for Web publishing and
document management

4

ZM Zero Mark Zero mark

ZSW Zustandswort Status word
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A.2 List of abbreviations

SINAMICS documentation overview

| General documentation/catalogs

J L J L J L JL
SIMOTION
SINAMICS SINAMICS SINAMICS SINAMICS
G110 G130 S120 S120
G150 S150
D11.1 D11 PM21 D21.3

Inverter Chassis Units

0.12 kW to 3 kW

Drive Converter Chassis Units SIMOTION, SINAMICS S120 and
Drive Converter Cabinet Units Motors for Production Machines

SINAMICS S120 Chassis Units

Chassis Format Units and Cabinet Modules
SINAMICS S150

Converter Cabinet Units

Manufacturer/service documentation

J L J U J L J L J L
SINAMICS SINAMICS SINAMICS SINAMICS SINAMICS
G110 G120 G130 G150 GM150
SM150
GL150
SL150
Getting Started Getting Started Operating Instructions Operating Instructions Operating Instructions
Operating Instructions Operating Instructions List Manual List Manual List Manual
List Manual Hardware Installation Manual
Function Manual Safety Integrated
List Manual
Manufacturer/service documentation
J L J L J L J L
SINAMICS SINAMICS SINAMICS SINAMICS
S110 S120 S120 S150

Equipment Manual
Getting Started
Function Manual
List Manual

Getting Started

Commissioning Manual
Commissioning Manual for CANopen
Function Manual Drive Functions
Function Manual Safety Integrated
Function Manual DCC

List Manual

Equipment Manual for Control Units and

Additional Components

Equipment Manual for Booksize Power Units
Equipment Manual for Chassis Power Units

Equipment Manual for Chassis Liquid
Cooled Power Units

Equipment Manual Cabinet Modules
Equipment Manual AC Drive

Operating Instructions
List Manual

Manufacturer/service documentation

L JL JL
SINAMICS
Motors
DOConCD Configuration Manuals EMC
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Motors

Configuration Guidelines
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A

Acknowledgment, 225
Actual position value format
2-pole resolver, 150
Alarm buffer, 228
Alarm classes
Faults and alarms, 234
Alarm history, 228
Alarm value, 228
Alarms, 224
Alarm buffer, 228
Alarm history, 228
configure, 230

B

Blocksize
PM, 17
Booksize
Booksize power unit, 15
BOP20
Control word, drive, 76
Important functions, 65, 77

C

Chassis, 16
Commissioning
Checklist, 15
Checklist blocksize, 17
Checklist booksize, 15
Checklist chassis, 16
with STARTER, 53
Control Unit CU320-2 DP
LEDs after booting, 161
LEDs during booting, 160
Control Unit CU320-2 PN
LEDs after booting, 164

LEDs during booting, 163

DDS
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Drive data set, 221
Diagnosis
using LEDs on Control Supply Module, 189
using LEDs on Sensor Module Cabinet 10, 192
using LEDs on Sensor Module Cabinet 20, 192
Diagnostic buffer, 217
Diagnostic function, 205
Function generator, 205
Measuring sockets, 213
Diagnostics via LEDs
Active Line Modules, 171
Basic Line Modules, 172
Braking Module Booksize, 176
Communication Board CBC10, 194
Communication Board CBE20, 195
Control Unit CU310-2 DP, 166
Control Unit CU320-2 DP, 161
Control Unit CU320-2 PN, 164
DRIVE-CLiQ Hub Module DMC20, 198
Motor Module booksize compact, 178
Motor Modules, 175
Sensor Module Cabinet SMC30, 193
Smart Line Module Booksize Compact, 176
Smart Line Modules 16 kW and higher, 174
Smart Line Modules 5 kW and 10 kW, 173
Terminal Module TM120, 204
Terminal Module TM15, 199
Terminal Module TM31, 200
Terminal Module TM41, 201
Terminal Module TM54F, 202
Voltage Sensing Module VSM10, 197
Drive interface, 235, 237
DRIVE-CLIQ
Wiring rules, 20
DRIVE-CLiQ encoder, 128

E

EDS
Encoder data set, 221
Encoder
Configuration, 122
Linear, 127
Rotary, 126
Troubleshooting, 235
User-defined, 125
Encoder evaluation, 147
Encoder interface, 235, 237
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Encoder selection, 120
Encoder types, 147
EPOS
Absolute encoder adjustment, 150

F

Fault buffer, 227

Fault value, 227

Faults, 234
Acknowledgement, 225
configure, 230
Fault buffer, 227

Faults and alarms
Alarm classes, 234
BICO interconnections, 233
Forwarding, 233
Propagation, 233

Function generator, 205
Properties, 206

G

Generator for signals, 205

Initialization
Initializing the interface, 59
Internal Ethernet interface
LAN interface, 56

K
KTY 84, 138

L

Learning devices, 119

LEDs
Active Line Modules, 171
Basic Line Modules, 172172
Basic Line Modules, 172172
Basic Line Modules, 172172
Basic Line Modules, 172172
Braking Module Booksize, 176
Communication Board CBC10, 194
Communication Board CBE20, 195
Control Unit CU310-2 DP, 166
Control Unit CU320-2 DP, 161
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Control Unit CU320-2 PN, 164

DRIVE-CLiQ Hub Module DMC20, 198

Motor Module booksize compact, 178

Motor Modules, 175

on Control Supply Module, 189

on Sensor Module Cabinet 10, 192

on Sensor Module Cabinet 20, 192

Power Modules, 187, 188, 190, 191

Sensor Module Cabinet SMC30, 193

Smart Line Module Booksize Compact, 176176

Smart Line Modules, 174

Smart Line Modules 16 kW and higher, 174

Smart Line Modules 5 kW and 10 kW, 173

Terminal Module TM120, 204

Terminal Module TM15, 199

Terminal Module TM31, 200

Terminal Module TM41, 201

Terminal Module TM54F, 202

Voltage Sensing Module VSM10, 197
Line protection, 16

Power unit, 16

M

MDS
Motor data set, 221
Measuring sockets, 213
Messages, 224
configure, 230
External triggering, 231
Motor Modules
Parallel connection commissioning, 114, 116
Motor temperature monitoring
Motor temperature, 16

N

Number of controllable drives
Notes, 39

o)
Online operation with STARTER, 55, 60

P

Parameterization
using the BOP, 65
Parameterize
with STARTER, 53
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Parameterizing the internal LAN interface, 60
Internal LAN interface, 60
Position tracking
2-pole resolver, 150
Power units
Parallel connection commissioning, 114, 116
Preface, 3
PROFIBUS
Components, 18
Propagation, 233

R

Ramp-up with partial topology, 35
Resolver
2-pole, 150

S

Setting the IP address, 57
Signal recording with the trace function, 205
SINAMICS Support Package, 120
Singleturn absolute encoder, 150
Sockets for measurement, 213
SSl encoder, 146
SSP, 120
STARTER, 53
Important functions, 53
Online operation via PROFIBUS, 55
Online operation via PROFINET, 60
Status display
Uncommissioned drive objects, 221

T

TO, T1, T2, 213
Temperature monitoring
Temperature monitoring circuit, 16
Temperature sensors
SINAMICS components, 151
Temp-F, 138
Thermal motor protection
Safe electrical separation, 140
SME12x, 138
TM120, 140
Time stamp, 220
Tools
STARTER, 53
Trace, 208
Trace function
Call trace function, 209
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Controlling the trace function, 209
Signal recording, 205
Trace function properties, 210

W

Wiring rules
DRIVE-CLIQ, 20
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