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Learning Targets

* You will become familiar with the fundamental principle of a frequency converter

* You will become familiar with the concept of the modular SINAMICS S120 system

* You will be able to identify the most important components

A
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Fundamentals
Setup of the automation solution

Operator control and monitoring — HMI:
WinCC flexible

1

Controller

Communication

Drive system

'... SINAMICS

110

Drives
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Automation

HMI

Controller

11O

Drives

The automation systems require various hardware and software components for
the machine control.

The Human Machine Interface is used for the operator control and monitoring of
the machine. An HMI can consist of simple switches and lamps or a graphical
panel, part of a PC controller.

The controller is the brain of the machine. Depending on the variant, it is
designated as programmable logic controller (PLC), motion controller or
industrial PC, and is responsible for open- and closed-loop control tasks in the
machine.

Input and output signals (possibly distributed, this means physically separated
and connected via the bus system) and valve islands for the pneumatics.

Drives are the mechanisms or processes with which an object is moved or its
movement created. This includes all types of actuators, e.g. motors and their
power units, pneumatic cylinders and their valve control, etc.
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Tasks of a controller

Tasks of a controller

+ Logic control
+ Processing I/O signals
+ Closed-loop control tasks
+ Data processing

» Qutput of the speed setpoint or position
setpoint via PROFIBUS, PROFINET

HMI

Controller

Tasks of a drive system

» Speed, torque or position control
Consisting of:

+ Rectifierfinverter
+ Motor

+ Encoder system
« Drive control

« Conversion of the specified speed to the
actual speed

IO

Drives
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Controller The tasks of a programmable logic controller are the processing of I/O signals,
closed-loop control tasks and data processing.

Drive system The drive system should move a motor with a specified speed or to a defined
position. Various modules are required to do this: infeed, power units, motors,
encoders and a Control Unit.

The drive system can run independent of a higher-level controller. If a motion

control controller is deployed as higher-level controller, speed setpoints are
transferred to the various drives.

The Control Unit then uses an integrated speed and current controller to ensure
that the actual speed of the motor follows the transferred speed setpoint.

SITRAIN Page Course DR-S12-PM
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Operation with frequency converter

Three-phase supply
3-ph. 400 VAC, 50 Hz

Induction motor

i SZSESJ__l or

Switch L1 & T _"@ _”{}T synchronous motor

or contactor FTEqUETICY
converter = Variable
speed
|

t —

Variable
t voltage and
frequency

Course DR-S12-PM Page1-5

Converter A converter supplies a three-phase motor with a variable three-phase current.
For this purpose, the three-phase current from the supply system is rectified in
the converter and a three-phase current with variable frequency is created.

Frequencies Depending on the speed setpoint that is input, the converter outputs a frequency
of 0 to 50 Hz. Higher frequencies are also possible, depending on the motor.

Speed In some applications, a desired frequency is specified instead of the speed
setpoint. Based on the motor data, such as rated current, rated power and rated
speed, the converter knows which output frequency needs to be produced and
output to the motor.
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Fundamentals
Principle of a frequency converter

Rectifier DC link Inverter

AEK D 4@ 4@ 4@ Motor

ut UI
u ’ t
4—
t
t DC link (DC busbar): U
capacitors with rectified line voltage
. = t
Three-phase supply, e.g. approx. 1.35 - 400 V = 540 V
3-ph. 400 V AC, 50 Hz
Variable frequency and voltage
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Rectifier

DC link

Inverter

Closed-loop control

In a rectifier circuit, the three-phase current from the power supply is rectified.
The module for rectifying is also called the Infeed or Line Module.

Depending on the version, these modules can feed energy to the DC link or
from the DC link to the line.

The DC voltage from the infeed is applied to the DC link, which is buffered using
capacitors. These capacitors are used to store the energy and are integrated
into the infeed and the inverter modules.

A power unit with transistors takes this DC voltage and generates a three-phase
current with a variable frequency and voltage from it.

The module is also referred to as a Motor Module.

For open-loop and closed-loop control of these modules, a module is needed to
handle the application requirements and control and regulate the modules
accordingly.

Note The diagram above shows the principle of how a converter works. Today,
(almost) all converters for three-phase motors function according to this
principle. Additional components such as reactors, fuses, braking resistors, etc.,
are not shown.
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Modular drive system

DC link
connection
Infeed:
Diode rectifier
or transistor unit Inverter

Example:
Unwinding/winding unit

——
3-ph. 400 VAC ..:

Advantages

1. Energy exchange between drives (braking/driving)
Typical: Machine tools with multiple axes
Typical: Unwinding unit (regenerative) and winding unit (motorized) combined

2. Joint use of DC link components (braking resistors, capacitor modules)
Only one connection to the line: lower costs for line-side components and their installation
4. Designs supported for controlled deceleration and retraction motions in the event of power failure

w
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Modular system In a modular drive system, several modules of one type can be used in the drive
system. For example, several inverters (Motor Modules) can be connected to a
DC link.
Energy exchange Energy exchange can relieve the strain on the infeed/regenerative feedback

unit; even then a diode rectifier may be sufficient.

Efficiency via the DC link connection is better than with energy exchange via the
supply system. In the latter case, the power unit of an infeed/regenerative
feedback unit would be involved in the process twice.

Retraction motion With machine tools and production machines, individual axes may need to be

retracted in order to protect tools or products in the event of a power failure.

Decelerating other drives (e.g. main spindle) means that energy is still available

for active motions.

The following must be taken into account:

*  What is the most inefficient operating instance with the lowest kinetic
energy?

» The control electronics must still be supplied with power (differs according to
the converter type)

SITRAIN Page Course DR-S12-PM
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Drive modules
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Control Unit
——_ DClink
i 1) I—— == connection
Infeed: | %% % HE K% HE HKEA DC link
Diode rectifier |=— i‘ @ @ @ @ @ @ components
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Line side Inverter Motor side

components components
3-ph. 400 V AC
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Control Unit

Line-side
components

DC link
components

Motor-side
components

The closed-loop and open-loop control unit is also referred to as the Control
Unit. It controls and regulates the drive modules with which it exchanges data
via a communication bus (DRIVE-CLIQ).

It is also the communication interface to the application. A speed setpoint, for
example is connected here via an analog input or a PROFIBUS network.

Line-side power components are fuses, contactors, reactors and filters, which
are required for switching the energy supply and meeting EMC requirements.

DC link components are used optionally to stabilize the DC link voltage.

Motor side (output side) components are motor reactors or sine filters, for

example.
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SINAMICS overview
Various formats

SIEMENS

Flexible
built-in units for Ready-to-use
high power ranges (Chassis) cabinet units for
high power ranges
(Cabinet)
Modular Compact Compact
booksize units for blocksize units for ~ booksize units for
small and medium small and medium small and medium
power ranges power ranges power ranges
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Blocksize format

Booksize Compact
format

Booksize format

Chassis format

Cabinet format

Blocksize format units are optimized for single-axis applications and are
supplied only as Power Modules. The CU310 Control Unit can be snapped onto
them directly. The devices are cooled with an internal air cooling.

Derived from the Booksize format, we have developed the Booksize Compact
format for machines that place particularly high requirements on the
compactness of their drives. The Booksize Compact format is thus particularly
suitable for integration into machines with high dynamic requirements and
confined installation conditions.

Booksize format units are optimized for multi-axis applications and are mounted
adjacent to one another. The connection for the common DC link is an integral
feature.

Higher-output units (approximately 100 kW and above) are constructed in
Chassis format. These are available as Line Modules, Power Modules and
Motor Modules. Chassis format units are cooled by an internal air cooling circuit
as standard. For special applications, e.g. for extrusion or marine applications,
liquid-cooled devices can be ordered.

Ready-to-use cabinet units are available for largest power ranges.
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SINAMICS V

SINAMICS G

SINAMICS S

These inverters focus on the essential issues, regarding both the hardware as
well as the functionality. This results in a high degree of robustness — and at the
same time low investment costs for the user.

Operation is directly at the inverter itself without having to use any additional
engineering tools. SINAMICS V are especially suitable for applications that do
not require any special drive know-how.

In operation, SINAMICS G inverters fully utilize their technological strengths.
They are available from 0.37 kW up to 250 kW (0.5hp up to 400hp). Users
benefit from their standard and straightforward operating concept. This
minimizes training and service costs. And last but not least, SINAMICS G
inverters are attractive as a result of optimum price-performance ratio.

SINAMICS S are predestined to address complex applications in plant and
machinery construction — as well as for the widest range of motion control tasks.
They set themselves apart as a result of an outstanding feature: the highest
degree of standard and integrated engineering.
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The drives family SINAMICS
low voltage V and G

Low voltage

Basic
performance

General Performance

EI
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G120C/G120/G120P/ G110D/G120D/
e G120P Cabinet G110M ClELCE aiey
012 .. 15 kW 0,37 ... 400 kW 0,37...75kW  75...2700kW 2,2 ... 6600 kW
Pumps, fans, Lr;tr:lustry specific
compressors, G120D Pumps, fans,
Pumps, fans, pumps, fans,
conveyortechnology,  conveyor conveyor belts,
conveyor belts, : : . COmpressors,
mixers, mills and technology: compressors,
COMPpressors, : : : : extruders,
; : extruders single-axis mixers, mills and ; :
mixers, mills , - . i mixers, mills,
. ; G120:single axis positioning extruders
Textile machines s S kneaders,
positioining applications .
e centrifuges,
applications
separators
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The drives family SINAMICS
low voltage S, DCM and medium voltage

Low voltage converters

For Basic Servo

applications

High Performance

DC applications

SIEMENS

Direct voltage Medium voltage conv.

Applications with high

outputs

Fﬂ .
[
GH180/GM150/
i Sl U= Eieh SM150/GL150/ SL150
0,12 ... 90 kW 0,12 ... 5700 kW 75 ... 1200 kW 6 kW... 3 MW 0,15... 85 MW
Packaglpg R(?”Il‘lg mill Rolling mil
. . and textile drives, . . )
Single-axis : : - drives, wiredrawing
il machines, wiredrawing .
positioning L . machines,
s printing Test stands, machines,
applications for extruders and
. presses, cross cutters, extruders and
machine . . kneaders,
machine tools, centrifuges kneaders,
and plant cableways and
. . plants, cableways and
engineering . elevators, test
process lines, elevators, test -
. . . stand drives
rolling mills stand drives
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SINAMICS S120 overview
Optimized for single-axis and multi-axis applications

Modular drive system for single-axis and multi-axis applications

SIEMENS

AC/AC units for single-axis applications l DC/AC units for multi-motor drive applications

0.12 - 90 kW

Course DR-S12-PM

110-250kW = 0.9-97kW  1.6-107kW  110-1200 kW | 1.6 — 4500 kW
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AC/AC devices

DC/AC devices

On AC/AC devices, the infeed and motor power supply functions are combined
in one device, the Power Module — available in Blocksize and Chassis formats.

For single-axis applications, drive control functions are performed by a special
Control Unit (CU310) mounted on the Power Module and for multi-axis
applications, by a Control Unit (e.g. CU320) connected by a DRIVE-CLIQ link. In
this case, a CU adapter is mounted on the Power Module in place of the Control
Unit.

DC/AC devices (= Motor Modules) — available in Compact Booksize, Booksize
and Chassis formats — are characterized by their modular design.

SINAMICS S120 Cabinet Modules are components forming part of a modular
cabinet system for multi-motor drives with a central line infeed and a common
DC busbar of the type typically used in, for example, paper-making machines,
roller mills, test stands, or hoisting gear.

As standard, they are installed side by side in a row. Other installation types
(e.g. back-to-back) are possible on request.

SITRAIN
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Overview of components
Example Booksize

Control Units Line Modules Motor Modules DC-link
components
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L
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CU320-2

CuU310-2

Line Module

Motor Module

For open- and closed-loop control of the drive units. A Control Unit CU320-2
can be used to couple up to several drives via Single and Double Motor
Modules. The number of drives is dependent on the mode.

CU310 Control Units are designed to control a single drive. They feature as
standard a PROFIBUS interface (CU310-2 DP) or a PROFINET interface
(CU310-2 PN) and a TTL/HTL or SSI encoder evaluation.

Line Modules generate a DC voltage from the line voltage and supply Motor
Modules with energy via the DC link. A distinction is made between the Basic,
Smart and Active Line Modules.

Motor Modules are responsible for the power unit of the individual drives.
A distinction is made between

» Single Motor Modules for one drive
* Double Motor Modules for two drives

In principle, all Single and Double Motor Modules can be operated on Basic
Line Modules, Smart Line Modules or Active Line Modules for the appropriate
voltage range.

A wide range of single-axis and two-axis Motor Modules with graded current/
power ratings can be supplied.

DC link

components DC link components are available as Braking Modules, braking resistors,
Capacitor Modules and Control Supply Modules. The DC link components also
allow the implementation of multi-line constructions.

Electronic

components Further digital and analog inputs/outputs can be connected to the system using
the expansion components. Functions such as measuring probes or output
cams can be implemented.

SITRAIN Page Course DR-S12-PM
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SINAMICS S120M

q-z;;ﬁ o

Central Distributed

[ Hybrid cable (600V DC) + auxiliary power + DRIVE-CLIQ

& & &
£ & &

DRIVE-CLiQE—

= SITOP 24V

[ DRIVE-CLIQ

" & a8

Additional SINAMICS S120M are possible

Cabinet gland

B — R e

Hybrid cable
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S120M

AM600

Hybrid cable

The S120M is a servo motor in the IP65 degree of protection with integrated
Power Module

- With/without holding brake
- Absolute encoder with 20-bit resolution per revolution or 12-bit multiturn

- The SINAMICS S120M is connected using a hybrid cable (power supply and
bus line for closed-loop control) to the Adapter Module 600 of the SINAMICS
S120 central drive system. The open- and closed-loop control of the S120M is
also made from the central drive system.

The Adapter Module 600 (AM600) is the interface between the central
SINAMICS (Booksize) components and the S120M integrated in the motor. The
AMG600 is implemented in the Booksize Compact format with 75 mm module
width and opens a line of distributed S120M drives. Correspondingly, the DC-
link connections, the 24 V electronic power supply, the status LEDs, the DQ
sockets and the terminal strips are arranged and labeled similarly

The pre-assembled hybrid cable already contains the signal and power cable in
a single cable. This reduces the time required for the wiring and for cutting
cables to length.

Maximum permissible line length per Adapter Module 600: 100 m
Segment length between an AM600 and the firstnode: 23 m ...<75m
Segment length between two S120M: maximum 75 m

The complete cable length of the motor + hybrid cable depends on the central
power infeed (Line Modules)

SITRAIN
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Communication among components
DRIVE-CLiQ

SIEMENS

B PROFIBUS EPROFINET
EDRIVE-CLIQ

SINAMICS
with CU adapter

CU320-2

Motor
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Communication

The communication between the Control Unit and the individual components of

the drive system is carried out via DRIVE-CLIQ, an Ethernet-based

communication protocol.

DRIVE-CLIQ The internal drive communication has the following properties and features:
» Connects all components including motors and encoders.
» Implements the connection of drive-related I/Os and encoder systems
integrated in the motor.
» Encoders in DRIVE-CLIQ motors are powered via a 24 V supply integrated
in the cable.
+ Uniform design of cables and connectors reduces part diversity, storage
costs and commissioning work.
SIT.RAIN Page Course DR-S12-PM
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SIMOTICS S
Servo motors

+  SIMOTICS
S-1FK7

+ SIMOTICS
S-1FT7

% | I
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Overview of motors
Spectrum of motors that can be used

SIMOTICS T
Torque motors

SIMOTICS M
Main motors

SIMOTICS L
Linear motors

Motor spindles

+  SIMOTICS +  SIMOTICS + SIMOTICS Motor spindles
M-1PH8 L-1FN3 T-1FW3 and spindle
drives for
+  SIMOTICS +  SIMOTICS + SIMOTICS machine tools
M-1FE1 L-1FN6 T-1FW6
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Motor spectrum

Rating plate data

Not only Siemens motors, but also third-party motors, can be connected to
SINAMICS.

SINAMICS S120 is optimized for the operation with Siemens motors.

Preferred motors for production machines:
» 1F synchronous servo motors
» 1PH asynchronous servo motors

Innovative machine solutions with
» 1FN linear motors
+ 1FW torque motors (e.g. for extruders, rotary tables or servo presses)

With SINAMICS S120, it is also possible to use third-party motors. Only the
rating plate data needs to be entered for induction motors. The system can
determine the remaining data using stationary or rotating measurement.
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STARTER engineering system
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SIZER This tool will support you during the technical configuration of the hardware and
software components required for automation including calculation of the load
machine.
The results can be exported in different formats for order processing or
documentation.
In a future version, the data of the STARTER service tool will also be supplied
with the information from the SIZER project.
For detailed specification of low-voltage standard motors, the SIZER can
incorporate the DT configurator.
Furthermore, the MOTOX gear designer can be used for standard gear motors.
STARTER The STARTER standalone tool is provided for easy, guided, graphics-oriented
start-up of the SINAMICS and MICROMASTER drive units; it is also integrated
in the SIMATIC Manager as part of DriveES Basic.
The tool also allows high-level expert access with comprehensive diagnostics
and trace functions.
SITRAIN Page Course DR-S12-PM
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Safety information for our course participants

General safety

» For safety reasons, course participants have access only to those
areas, especially in the course room, for which an instruction has
been given

+ In the event of an emergency, they must follow the instructions
issued by their trainer and the Training Center personnel

« If the building has to be evacuated, follow the emergency exit
signs (emergency exit lights)

* In an emergency, please use the emergency number, which your
teacher gave you or which can be found in the training room.

+ Please familiarize yourself with the location of the fire
extinguishers, wall hydrants and Emergency Off buttons.

» Please report any accidents that happen on the way to the Training
Center or during course attendance to the Course Office or to your
trainer.

» All equipment and tools used by the course participants must be in
correct working order; please report any faulty equipment to the
trainer.

Course DR-S12-PM Page 1-19

%
-l
P

© Siemens AG 2015

SITRAIN Page Course DR-S12-PM
Training Document 1-19 Fundamentals and overview




Safety information for our course participants

Safety at the units

+ Please exercise extreme caution when working on devices or parts that are under voltage

(e.g. when checking/testing the 600 V DC link voltage)!
+ Itis only permissible to use insulated tools/equipment.

discharge resistors might be faulty.

switched off (Emergency Off).

* DC link capacitors have discharge times of up to 4 minutes. You must not resume operation before
this time has elapsed and you have carried out a test to ensure that they are discharged, as the

+ The exercises must never be carried out alone. At least one other person must be present.

* When working on the training equipment, please exercise caution with rotating parts
(motor shafts, etc.). It is only permissible to work without protective cover if the control is

SIEMENS

Caution !! Caution !!
High voltages Rotating parts
Course DR-S12-PM Page 1-20 SITRAIN © Siemens AG 2015
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Exercises

+ Exercise 1: Become acquainted with the training equipment

o
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Safety information Please note that:
* The course exercises have been produced for:
— A course held by the course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The Training Documents alone are not sufficient.

SITRAIN Page Course DR-S12-PM
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Exercise 1: Structure of the training equipment SIEMENS

Which components?
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Task Familiarize yourself with your training equipment. Determine which components
of the SINAMICS S120 system are installed.

1. Enter the components determined for the SINAMCIS S120 converter system
above.
Order numbers are not necessary.

SITRAIN Page Course DR-S12-PM
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Exercise 1: Structure of the training equipment SIEMENS

Which motors?

Type
NRated
MRated
IRated
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Task Determine which motors are installed.
1. Enter the data for the motors installed above.
Order numbers are not necessary.
2. Also clarify which encoder is installed.
SITRAIN Page Course DR-S12-PM
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Exercise 1: Structure of the training equipment
Which connections?

SIEMENS
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Task Gain an overview of the electrical wiring.

1. Determine the most important connections:

Where is the line infeed connected?

Where are the motors connected?

Where are the encoders connected?

Where is the connection between CU 320-2 and Line Module?
Where is the connection between CU 320-2 and Motor Module?
Where is the switch box connected?

SITRAIN
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Chapter 2

STARTER project structure
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SIEMENS

Learning Targets

* You will become familiar with the basic operating procedures of STARTER

* You will become familiar with the procedure for project creation

* You will become familiar with the project structure with objects and components
« You will be able to create an offline project using the wizard

Page2-2 SITRAIN © Siemens AG 2015

STARTER

Wizards

Offline configuration

Online commissioning

Control panel

A user-friendly and powerful PC program is available for commissioning. With
STARTER, every inverter of the SINAMICS family can be parameterized largely
in the same way.

The drive is inserted in STARTER in the form of a project. Creation of the
project and insertion of the correct drive type is simplified by a wizard.

When going through the configuration, primarily the motor data, encoder data
and the interface assignment are entered.

Commissioning is carried out in online mode.

Using the control panel, the drive can be switched on and off for test purposes
directly from the PC. The speed setpoint is specified by the slider. Actual values
are clearly displayed.

SITRAIN
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STARTER
Applications
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commissioning
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optimization

SIEMENS Data
— — H backup
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Diagnostics

during servicing

A
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Application The user-friendly STARTER drive/commissioning software can be used for:
+ Commissioning
* Optimization
+ Diagnostics

Integration This software can either be operated as a stand-alone PC application or it can
be integrated into the SCOUT engineering system (with SIMOTION) or STEP 7
(with Drive ES Basic). The basic functions and handling are the same in both
cases.

SITRAIN Page Course DR-S12-PM
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STARTER SIEMENS
Sourcing options

All the information on the STARTER commissioning software

Download the current version:

« http://support.automation.siemens.com/\WW/view/en/10804985/133100
« approximately 2 GB of data

QOrdering the current version;

+» Order No. (DVD): 6SL3072-0AA00-0AGO
* Online ordering in the Industry Mall: ~ hitps://eb.automation.siemens.com/

Information on STARTER:

http://www.automation.siemens.com/mcms/mc/de/software/ibn-tool-starter/Seiten/ibn-tool-
starter.aspx

Course DR-S12-PM Page2-4 SITRAIN © Siemens AG 2015
Download The current version can be downloaded directly from the Internet. Please note
the capacity of your Internet connection. The data package is approximately
2 GB.
Purchase via DVD If an Internet download is not practicable, STARTER can also be ordered on

DVD. A fee is charged for this.
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STARTER
Work areas overview

SIEMENS
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Project navigator

The project navigator displays an overview of all other elements contained in

the project. All defined elements are displayed in a tree structure.

After selection of an element, the detail view displays additional information
about the selected element.

Toolbars Frequently used menu commands are available in selectable toolbars, thus
allowing quick access to the associated functions. The toolbars can be dragged
from the header and positioned anywhere on the screen.

Work area The task-specific windows are displayed here. The actual tasks, e.g. configuring
and programming, are performed in these windows.

Detail view Further information for example about the the status of the connection to the
target device and if online about the faults and alarms of the the target device
are displayed in the detail view.
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SIEMENS

Graphical user interface

Jog bit 0
EEIIO : 4000.00 ps

Jog bit 1
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Jog 2 Q I e i 1
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- 210000000  pm
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| Signal interconnections | [0 O
Block positive direction
=)0 -o0——
o =l o =] [o | €3] [ cose Help
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Graphical user
interface

STARTER's graphical user interface represents signals and their characteristics
and interconnections in a way that makes them easy to understand.

Functions and input values are specified in plain text. Parameter numbers play
a subordinate role, but can be viewed if necessary using mouseover and tooltip.
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STARTER
control pane

SIEMENS
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®-» Functio
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> Control panel
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Control panel

Selection area

Control area

Monitoring area

The control panel is used for the control and monitoring of individual drives.
Drives can be operated with the control panel. This allows the commissioning
engineer:

To test each part of the plant individually before the drives are traversed in
coordination by means of a program.

To test, in a fault situation, whether the individual drives can be traversed by
the control panel at all, or whether these are also affected by the fault.

In the selection area of the control panel, you can select the drive you want to
monitor from the selection list in monitoring mode.

The selection list is not available in control mode.

You can assume control priority of the selected drive and send motion
commands to the drive here.

Displays the enables, setpoints and actual values of the drive selected in the
selection area of the control panel.
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Project structure

Basic structure of a project Expanded structure

=8P CPU_S120_servo_vd6
® ) Paste single drive unit

= $120_CU320_2_DP
> Overview
=-» Communication
> Commiss. interface
> Telegram configuration
> Topology
=M Control_Unit
® ) Paste DCC chart
> Configuration
> Expert list
> Control logic
&= Inputs/outputs
> Communication
@-» Diagnostics
-2 T830_04
-] Infeeds
-] Input/output components
#-—J Encoder
- Drives
-] Documentation
-] SINAMICS LIBRARIES
@20 MONITOR

b

=8P CPU_S120_servo_vd6
® ) Paste single drive unit
& fle 5120_CU320_2_DP
> Overview
=-» Communication
> Commiss. interface
> Telegram configuration

2Jopology

SIEMENS

= Control_Unit
®) Paste DCC chart
> Configuration
> Expert list
\ > Control logic
®= Inputs/outputs
> Communication
@-» Diagnostics
-2 T830_04

Drive object

&) Infeeds

-] Input/output components
-] Encoder

=] Drives

B Dacteds

Drive unit
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Drive objects
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-_J MONITOR
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Project structure

Drive unit

individual elements of a project.

The project is made up of drive units, a directory for the SINAMICS libraries and
a "Monitoring" directory. The drive units are made up of drive objects, which in
turn consist of individual components.

The project navigator has a tree structure and manages hierarchically the

The drive unit consists of a Control Unit and further drive objects.
The project tree shows the drive units (e.g. SINAMICS_S120) and drive objects

(e.g. CU_S 004, Filler_red, Transport_blue, etc.).

The drive components can be viewed under Configuration.
The project tree also shows the following in the drive units:

« Automatic configuration (only in online mode)

+ Overview (of drive objects)

* Communication

+ Topology

« Documentation

SITRAIN

Training Document
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Drive objects

Object name
Object number

Drive components

SIEMENS

Object name
Object number

Infeed LM

telegram

Object na
Components Components ) Drive object
Drive_CLiQ_components Object nu .
Components without Drive_CLiQ Componer Object name
Object number
Components
Drive_CLiQ_components
Components without Drive_CLiQ
+ Drive objects (DO) are software components * Drive components are hardware components
that have their own encapsulated functionality: with specific functionality (encoder, Motor
+ Separate parameter list Module, motor, ALM)
+ Separate fault and alarm messages » Each drive component is assigned to at least
. Separate window in STARTER one drive object (DO). The DO assumes the

« Communication: Separate PROFIDRIVE

control and monitoring of the HW component

« Drive components with DRIVE-CLIiQ
connection are identified with their component
number

Course DR-S12-PM
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Drive unit A drive unit consists of a Control Unit and several components that are
combined to form drive objects in STARTER.

Drive object A drive object (DO) is an independent, "self-contained" software function that
has its own parameters and, in some cases, its own faults and alarms. Drive
objects can be provided as standard (e.g. evaluation of inputs/outputs), or you
can add single (e.g. Terminal Board) or multiple objects (e.g. drive control).
Overview of the drive objects:

» Drive control
The drive control handles closed-loop control of the motor. At least 1 Motor
Module and at least 1 motor and up to 3 encoders are assigned to the drive
control.

« Control Unit with inputs/outputs

* Infeed: Line Module infeed control with DRIVE-CLIQ interface

+ Option Board

» Terminal Module

+ External encoder

Each installed drive object is allocated a number between 0 and 62 during first

commissioning for unique identification.

Components Components are hardware modules that are assigned to drive objects in the
STARTER.

SITRAIN Page Course DR-S12-PM
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Drive objects
Names and numbers

Drive object

Object name: servo_02

Object number: 02

Components

Drive_CLiQ_components
servo_02.motor_module_2
servo_02.SMC20_7

Components without Drive_CLiQ
servo_02.motor_6
servo_02.encoder_8

Course DR-S12-PM

Servo_02.
Motor_module_2

Servo_02.
Motor_6

Servo_02.
Encoder_8

Page 2-10

Z

SIEMENS

SMC

X500

Servo_02
SMC20_7

Drive object The drive object receives a number and a name in the configuration. These
names can be changed in the offline project.
The components that are assigned to the particular drive object are also
designated by a name and a number.
A drive object (drive control) includes:
* a power unit (Motor Module)
+ amotor
* an encoder
» an encoder connection to DRIVE-CLIIQ.
The components are designated by pre-assigned names, e.g.
servo_02.motor_6.
SITRAIN Page Course DR-S12-PM
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Drive objects

SIEMENS

Parameter assignment via screens, expert list
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DO configuration

Parameterization
screens

Expert list

You must perform several steps before you can use the DO. In the first step, the
configuration creates an instance of the DO. A DO is configured with the
STARTER engineering system. You are supported by the corresponding
Wizards (parameterizing screens) to create an object and configure it.

A double-click on "Paste drive" adds a DO to the Drives directory in the project
navigator. The drive wizard then automatically starts and helps the user create
the base configuration of a drive.

Certain object-specific properties are determined in the first configuration
(e.g. Servo, Vector, Motor Module, motor, encoder).

Further settings, such as the gain factors for the speed or current control loop,
can be made from the appropriate parameterization screens. Below each DO
there is a project tree with setting screens that support configuring engineers
and commissioning engineers with their work. Each input in a parameter screen
results in the input or change of a parameter in the expert list.

In addition to access to the parameters via the wizards and parameter screens,
you can also access the data directly via an expert list.
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Drive objects

Overview and navigation to drive objects

SIEMENS

-8 CPU_S120_servo_v46
® ) Paste single drive unit

®- M Control_Unit
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@) Input/output components
@) Encoder
=] Drives
%) Paste drive
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Overview

following drive objects are displayed in this window:

Closed-loop control

module of the drive system.

Double-click "Overview" to open the Overview window of the drive system. The

This window displays the "Control_Unit" object and the configured option

Power units Shows the configured infeeds and drives of the drive system. For infeeds
connected in parallel, only one button is displayed.

Input/output Displays the configured input/output modules of the drive system.

Options Displays additional optional modules.

Navigation Click the corresponding module icon to open the configuration window of the
desired drive object.
The name of the drive object and the object number are displayed in this
window as well as all assigned drive components complete with the associated
component numbers.
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Drive objects

SIEMENS

STARTER information about objects, components

Configuration | Drive data sets | Command data sets | Urits | Reference variables - setting | Blocked list - setting |

Object name  =————p [Fiice Transporbue

Object number_’ _ﬁﬁ;ﬁw
UnCHion EXIEnsions Unclion MOGLIES 7 1eCh packages.

Transport_blue. Motor_Module_3 (Power_unit)
Component number 3

DRIVE-CLIQ

Diive objects type:
Control type:
FROFidive telegram

[M1]SERVD
[21] Speed contrcl with encoder]

[999] Free telegram configuration with BICO

Encoder data

Transport_blue.Encoder_5 (Encoder 1)

Component number SMx: 4

component "Power :"‘:’:}t o D“‘;:'J'f;;’_;i":ﬂffl Encoder evaluation Mt
unit” with component Power unit rsted curient a00mms |7 iy
Order no.: BSL3055-04400-58xx
number Power unit rated power. 1.60 kW DRIVE CLiQ
Current power unit operating vakues -
DRNVE LA Enc. lype: rotary, [2001] 2048, 1 Vpp. &/8 C/DR
Order no.: TFK s oous-wbo
Component Transport_blue.Motor_6 [Motor] Motor data Resohion: 2048
"Motor" W|th0ut Mot. type: [237] 1FK7 synchronous motor Encoder data set rumbe: 0
Order no.: TFKT022-%8K Tx-wbaen
component number Speed 60000 o
Torque: 0.60 Nm
Curent 1.40 e DRIVE-CLiQ component
Brake available: No “ n :
Wi ; sensor module” with
component number
Reference vaniables
Reference speed 6000.00 rpm
Reference voltage: 1000 Vims component "Encoder"
Reference curment 8.00 Arms
Reference torque: 368 Nm
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Drive object Information about the drive object and assigned drive components is displayed

in the configuration window associated with a drive object.

The object name (e.g. "Drive_1") and the associated object number (e.g. "2")
are displayed for the drive object. The most important information about this

object is also displayed:
» Drive type (e.g. SERVO)

« Control type (e.g. speed control with encoder)
» Communication with technology via SIEMENS telegram 105

Drive
components Properties of drive components

» All drive components, such as power units, motors, encoder systems and
SMI, SMC, are identified with their associated component numbers.

* For drive components with DRIVE-CLIQ connection, the component number
is displayed in this overview. Drive components without DRIVE-CLIQ
connection are displayed without component numbers in this overview. The
numbers of these components are, however, displayed in the "Configuration

-> Version overview" window.

» For components with DRIVE-CLIQ connection, a detection for active online
connection can be performed via a flashing LED.

The most important characteristic quantities are displayed for all components.

SITRAIN Page
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Topology

Communication via DRIVE-CLiQ

SIEMENS

CU320 ALM MM MM
x103 [
w0z [+ X202 [ X202 X202
TM15 X101 [} X201 O] X201 D X201
X501 I:| X100 D X200 [:I | i200 :zl LEDD
X500— Z Z
* ! “ ~_ | sMC
M
Line ° @ 500
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Communication

Number of ports

Topology

Communication between the drive units and/or components and the Control
Unit takes place via the DRIVE-CLIQ connection.

Each component capable of communication has one or more ports for
connection of the DRIVE-CLIQ connector.

In this way, all components can be connected with the Control Unit via different
communication paths.

For example, the number of ports for
« Control Unit: 4 ports
+ Active Line Module: 3 ports

* Motor Module: 3 ports

* Double Motor Module: 4 ports

+ SMC: 1 port

+ Terminal Module: 2 ports

The component wiring is shown graphically in the topology.

SITRAIN
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Topology

Interconnection information for components

SIEMENS

=-fll, 5120_CU320_2_DP
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@] Encoder

Topology tree |
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Structure of topology The topology is shown as a wiring tree. The Control Unit is the first element of
the tree. All components are attached to the CU. The terminal designations
correspond to the last digit of the port designation. For example, [0] stands for
port X100. The port designations can be picked off via the tooltip.

Component number The name of the component (object name.component_name) is also indicated
in addition to the port number.

The component number is indicated in brackets.
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Topology

Filtering interconnection information

Filter: All DRIVE-CLiQ + option slot Filter: None

SIEMENS

Topology view:  Project set | | Comparison Topology view:  Project set |
Topology tree | Comparison level for all components: | High = Topology tiee | Comparison level for all components: [ High -
Control_Unit.Control_Unit_1 (1) [ B Control_Unit.Control_Unit_1 (1)
B [Filler_red|Transport_blue).Motor_Module_2, Motor_Module_3 (2]3) = [CHEH [Filler_red|Transport_blue] Motor_Module 2, Motor_Medule_3 (23)
free T Fee
Filler_red.SMI20_7 (7) Filler_red.SMI20_7, Encoder_8 (7]8)
O Transport_blue.SM_4 (4) =) T0[37] Transport_blue.SM_4 (4)
Free —(® Transport_blue.Encoder_5 (12)
ZF Free {DHCI@® Filler_red.Moter_SMI9 (9]
Free Transpert_blue.Motor_6 (11)
——m TE30_04.TB30_10 (10 03 Free
Free
&3 Free
=17 TB30_04.TB30_10 (10
B Component depot B Component depot
Free Free
Fiter: [All DRIVE-CLIQ + option slot = Fiter: [<None> =~
Close Help Clase Help
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Filter

Two filters are available in the topology:
All DRIVE-CLIQ + option slot

» Display of all components with DRIVE-CLIQ connections and wiring with
DRIVE-CLIQ (status specification Activate, Deactivate and Deactivate not

present)

+ Assignment of the option slot in the Control Unit (e.g. CU320)
» Display of the interface designations on the components with tooltip

<None>

» Display of the components with DRIVE-CLIQ connections and wiring with

DRIVE-CLIQ

+ Assignment of the option slot in the control unit (e.g. CU320)
» Display of the encoders, motors and wiring with the drive components

cables) using tooltip

Display of all interface designations (DRIVE-CLIQ, signal cables, power

SITRAIN
Training Document
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SIEMENS

Exercises

« Exercise 1: Creating a new project in STARTER

+ Exercise 2: Topology and DRIVE-CLIQ connection

» Exercise 3: Project topology

» Exercise 4: Modifying the STARTER project: Pasting a new drive

« Exercise 5: Expanding the STARTER project: Copying the drive unit

o

Course DR-S12-PM Page2-17 SITRAIN © Siemens AG 2015

Safety information Please note that:
* The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The Training Documents alone are not sufficient.
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Exercise 1: New STARTER project

SIEMENS

Project wizard
STARTER - Project Wizard STARTER - Project Wizard = STARTER - Project Wizard
Inkroducton Code  PGRC.So  Paiedie  Sumnay Introducton Coie  PGRC.Se  Paisdie  Sumnay Inkoduction Cuwe | Port-se  Pasdve  Sumey
new progct nterface units new project: intedace. urits new peoject nitedace units
Plesse enter the project dala ’ " @
(Uns Specilythe online connection o the diive it
Project name: e >
Auther /< I’A)
Find diive units |
i Storoge boc [O\Projekae kel |
Open exising ‘ Conment ~
peoject folfine). Access port [S7ONDINE (STEP7) -
™ Display Wiaaed dusing stat Set mieroce PC Adapter PROFIBUS 1 PG/PC
Cancel - e G150 v o o w78 st
<k | wet> | cancel | ook [ Net> | Concel |
STARTER - Project Wizard [ STARTER - Project Wizard (=)
1 2 3 4. 1 2 3 4
Introduction Create PG/PC - Set Paste drive Summary Introduction C:ea(_e PG/PC - Set Paste dive Summary
new project interface units new project interface units
Please enter the drive unit data The following settings have been selected:
Preview Drive unit
- Project name: MC_1_0
Bpmc_1o Device: Sinamics - Storage location: D:\Projekte_Aktuell
Type: $120 CU320-2DP 2 - Interface: PC Adapter. PROFIBUS.1
Version: 46 v - Drive units:
Target dev. adds. |13
Name: 5120_CU320_2_DP_1
SINAMICS tutorial | Paste | :
<Back | Next > I Cancel I < Back I Complete I Cancel
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Task

Using the project wizard, create a new STARTER project with a SINAMICS

S120 drive unit
Start the project wizard

>> Project > New with Wizard > Arrange drive units offline

Project name: Porj_train_1
1. Storage location:

2. Skip the interface settings

3. As drive unit, select:

+ Device: SINAMICS

+ Type: S120 CU320-2 DP

« Version: 4.7

+ Target device address: 1

* Name: S120 CU320 2 DP 1
4. Continue to follow the wizard

>> Paste > Next > Complete

SITRAIN
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Exercise 1: New STARTER project SIEMENS

Configure drive unit

adl STARTER - MC1 0 o[ @ ==
Project Edit Targetsystem View Options Window Help

S T BN T 1y o & mEE 5
[ |=lol= el = | me o)

e8P MC10
® Paste single drive unit
= flp 5120_cu320 2 DP
#) Configure drive unit

- $120.CU320_2 DP - Supply
Configuration - S120_CU320 2 OP - Option module

> Overview fon ousng an apln mock fopien boad? v et Supply
E cati T T — v ”
#-» Communication =] iy oo the rised conponars:
& > Topology Conganent nathe [Sueehy
=)-[¥ Control_Unit Suplpvolsgerange: [0 40 Jphwe Al v]

# ) Paste DCC chart
> Configuration Tye: [ =l
> Expertlist

> Control logic
§= Inputs/outputs

Cockgnetod [ e =

\dedpowe: =~ | Aabed cunent
» Communication ';2:: 0A
@ Diagnostics F’;\E:ﬁw 7?‘:
= ) Infeeds - K 204
# Paste infeed { ok PoA
5 3 Input/output comparents ' Sommee mw M
# Paste input/output component { ::t;i;f":fﬁ .ﬁm ;"ﬂ‘i
=) Encoder ESLATTER 4 500 kW 8404
R ¥ et .
=] Drives
) Paste drive
# =) Documentation
g :: f;r;m; LIBRARIES 1 o || cBock | Wew> | Cwed | beb
Project \ 1
Press F1 to open Help display. PC Adapter.PROFIBUS.1 / USB.STUSB.1
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Task Configure the drive unit
* The following specifications do not correspond to your training equipment.
» For data that is not specified, select as required.
1. Under "S120 _CU320_2 DP", select
>> Configure drive unit
2. No option module: > Next
3. Infeed with DRIVE CLIQ connection: > Yes > Next
+ Active Infeed, 380-480V, internal air cooling, 16 kW
» Line/DC link identification at first switch on
+ Device supply voltage: 400 V
» Line filter available AIM 400 V 16 kW
* Free telegram configuration with BICO
4. Do you want to configure a drive? Yes
SITRAIN Page Course DR-S12-PM
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Exercise 1: New STARTER project SREMENS

Checking the configuration

g s 2 e N

Drive: Diree_1. 005 0

Function modes
¥ Estended seicori chareel
Technciogy cortioler

I~ Basc posonee

KERRREE]

<

Confguraton - $120.CU320.2.0P - Power unit NI

et it o2 e S

T Dive Dive_1. D05 0.MDS 0

Ee

Corfiure e ok

Moorana [V

Moo wih DRVE LA risface

JELCTLLRES

& Selec stanciad melon o st
Ertes metcr doa

Molce e 17081 1PHE iduction ot =

Back Nt Cancel Hop

<Back Nt Carel Hebp

LS
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5. Drivel:
+ Drive pbject type:"Servo"
» Function modules: Extended setpoint channel
« Control type: Speed control (with encoder)

» Power unit: DC 510-720V, internal cooling, Single Motor Module,18A:
6SL3120-...

6. Select standard motor from list: 1PH8 induction motor
+ 1PH 8103-1MGO00-0BAE (2300 rpm, 7.5kW)
+ Bearing version: Standard; no motor holding brake;
* Encoder 1 = Motor encoder: sine/cosine encoder incremental:; 2048 S/R;
Order number: xMxxx Code number 2001

7. Free telegram configuration with BICO

8. Configure the web server: Activate the web server
9. > Next > finish
10. Open the overview in the work area

11. Check the new tree in the project navigator. Have the 3 drive objects been
inserted: Control Unit, infeed and Drive_1?

SITRAIN Page Course DR-S12-PM
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Exercise 1: New STARTER project

Expanding the configuration

SIEMENS

25 STARTER - MC_1.0 - S120_CU320_2_DP.Control_Uni
[ Project Edit Targetsystem View Options
D|D“|H|Qﬂ| —J | | | S | | L?_I Paste Input/output component @
S PV e e A Ve H =
B8 @ MC10 General I Technology Packages | Drive object no. |
® ) Paste single drive unit
& fls $120_CU320_2_ 0P Divecbiects e [TM31 ] Awhor |
> Overview Vesion: [~
#-» Communication
@- > Topology
- Control_Unit
=) Infeeds
#) Paste infeed Existing Input/output components
@ Supply TM31_1 (Obiect)
Input/output components
® | Paste input/output component
) T™M311
#-J Encoder
)] Drives Comment
® ) Paste drive
=6 Drivel
® ) Paste DCC chart
> Configuration S—
> Expert list [ o Cancel Help
*- Drive navigator
> Control logic
@-» Setpoint channel
@®-» Open-loop/closed-loop control
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Task In an existing project, you can check, change and expand the configuration.
Look at the configuration, and expand this by including Terminal Module TM31!
1. Check your configuration
>> S120_CU320_2_DP > Infeeds > Infeed > Configuration
>> S120_CU320_2_DP > Drives > Drive_1 > Configuration
2. Inthe area Input/output components insert a Terminal ModuleTM31 with
the name TM31_1:
>> Paste input/output component >name: TM31> drive object type: TM31 >
OK
3. Save your project:
>> Project > Save
SITRAIN Page Course DR-S12-PM
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Exercise 2: Topology and DRIVE-CLiQ connection
Drawing the connections

SIEMENS

Cu320-2 ALM DMM MM
Port3 | X108 X203 Port 3
Port2 || X102 Port 2| | %202 X202 Port 2 X202 Port 2
Port1 | X101 Port 1/ | X201 *a01 Port 1 *a01 Port 1
Port g | | X100 Port 0| | X200 %200 Port 0 X200 Port 0
= E3E2 =
Line @ % M
TM15 SMI
CU: Control Unit D
ALM: Active Line Module Port 1 X501 SMC SMC
DMM: Double Motor Module o, Port 0 o0
MM: Motor Module o X500 xsool: Port 0 I:l Port 0
TM: Terminal Module
SMC: Sensor Module Cabinet
SMI: Sensor Module Integrated Drive 1 Drive 2 Drive 3
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Aim of the exercise The information from the topology is to be used to create the wiring of the
individual components using DRIVE-CLIQ.

Task Draw the following DRIVE-CLIQ wiring in the upper figure.

| Comparizon

Comparizon level for all components: | High -

Supply (2)
Free

Free

Free

Free

[Drive 1|Drive_2].Power unit, Power unit (4[5)
[:I ---------- Drive_3.Power unit (12)

L [THO[%] Drive_3.5MC_Drive_3 (13)

Drive_1.5MI_Drive_1 (7)

[0 Drive_2.5MC_Drive_2 ()

Topology view: |__F
Topology tree l
ﬂ Control_Unit (1)
[:_| Supply_L.
Free
|:_:| TM15 (3)
S Free
E Component depot
Free
Filter: | &l DRIVE-CLIG + option slot
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Exercise 3: Project topology
Drawing the topology

SIEMENS

&l STARTER - MC_1.0 - [S120_CU320 2 DP - Topology]
) Project Edit Targetsystem View Options Window Help X103
0| Q%] S| ¥ Xe|| % % 8 x| ==
23 1. = i ot A i 0L} X102
Bwcio | [payviews | Proiect set .
# Paste single drive unit Topologyties | Comparison level fos al components: [High - X101
= fls S120_CU320 2 0P
B Control Unit (1)
& X100
&2 Encoder
©-» Messages and monitoring
Puopct | B S120.cuz0_2 0P | X501
% [B] Topclogy output |
Press F1 1o open Help display. PC Adapter PROFIBUS.L / USB.5TUSB.L X500

ALM MM
X202 X202
X201 X201
X200 X200

Z £

Line
M
SMC
X500 [:]

Course DR-S12-PM
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Task

Analyze the topology of your project Pro_train_1

1. Open the topology:
>> S120_CU320_2_DP > Topology

2. Select the view with filter. If the filter is set to “all DRIVE-CLiIQ-Objects and
option slot” you see only the components with a DRIVE-CLiQ-Interface and
the module which is inserted in the option slot e.g. TB30.

3. Select the view without filter. If the filter is set to none you see all the

components.

4. Complete the drawing above according to the DRIVE-CLIQ interconnection

shown in the topology.

SITRAIN
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SIEMENS

Exercise 4: Changing the STARTER project
Adding an additional drive

il STARTER - MC_1.0 =x Eo] ]
Project Edit Target syst Vi 0 Wind Hel
e argetsystem \View Options Window Help Configuration - $120_CU320_2_DP - Power unit
D= (W% = - |w]e 22| Xl %] ¢ Gulsti]
| [ | [ | [ | l | J | l | J | I ﬁ trol stiucture Drive: Diive_2,DDS 0
- | — ;
T b Configure the power section component:
= 8 MCc1.0 ' Component name: [FDWEI unit
# ) Paste single drive unit
& flp 5120_CU320_2_DP Connection voltage: [510-720vDC ~|
> Ovenview - "
@-» Communication Cooling method: [Intemal air cooling L]
> Topology Type: All 7
- Control_Unit [ J
B Infeeds
# ) Paste infeed
- supply ; '
-2 Input/output components — Power unk sslection:
& Encoder i iz Order no. Ratedpo... | Rated cur... | Execution | ~
- Drives ) The encoders listed bel BSLI1201TET3-0Axx 1.6 KW 34 DC/AC -
] Paste drive Select the relevantend | , 0 y | BSLAN0ITETS A 27 kW 54 DC/AC
-6y Drivel BSL3120-1TE21-04xx 48 Kw 94 DC/AC
] Documentation Motor encoder selection:
-] SINAMICS LIBRARIES
5-2 MONITOR Order no. | Encoder type | Resolution | Coden
[ Sinfcos incremental C/D 2048 S/R 200
Project | TFK Tooesren-nE s EnDat absolute 20485/R 2051
= TFK T oe-acok-kGxx EnDat absolute 32S/R 2052
X B Topology aulpd 1FK7wocmooaHis  EnDal absolute 5125/R 2053
I TP T ool v EnDat absolute 16 5/R 2054
Press F1 to open Help display. PC Adapter.P| |LISEEEE R T Resolver speed 1003
1FK7: Tan Resolver 1-speed 1001
« i

0K | Cancel

Course DR-S12-PM
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Task Expand the drive unit to include an additional drive!

1. Insert a second drive:
>> Drives > Paste drive

2. Name: Drive_2, drive objects type: Servo

3. No function modules

4. Control type: Speed control (with encoder)

5. Power unit:
+ 510-720Vv DC
* Internal air cooling
+ Type: Single Motor Modules, 6SL31.. 1.6 kW, 3A, DC/AC
» Select a standard motor from the list, motor type: 1FK7 synchronous

motor

+ 1FK7022-5AK71-1SA3: 6000 rpm = 0.6 Nm, 1.4 A
» Do not use a motor holding brake

6. Encoder 1:
* Resolver, n-speed (code number: 1003)
+ Details: Fine resolution G1_XIST1: Bit 11: 211 = 2048;

7. Encoder 2:
* 4096, HTL, A/B, SSI, single turn (code number: 3090)

8. Free telegram configuration with BICO > next > complete.

9. Now analyze the valid project reference topology in the views, with and
without filter:
>> S5120_CU320_2_DP > Topology

SITRAIN Page Course DR-S12-PM
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Exercise 4: Changing the STARTER project
Changing the DRIVE-CLIQ port
MM
CuU320-2 ALM MM
X103 X202
Topology view: | Projectset [Compatisen -]
Topelogyiee | Compaison level for o conponents: [High v X102 X202 X202
B Control Unit (1) X201
= [T-Ih Supsly-Supply (2) X101 X201 X201
= [GR Drive_1.Power unit (3) . X200
i E;"zp?:“""'& X100 X200 X200
= BEE anszP.;I]\'Ql ) =
ey M Z = M
D omeios) Line M
Free
m. Free
Free
5 EEE ™o TM31 SMC
Free
Free SMC
B)  Component depot . X501 X500 D
Free % X500 |:|
‘ : X500 @
| e | W |
SMC
X500 D
Course DR-S12-PM Page 2-25

Task

For the purposes of the exercise, change the position of the TM31 Terminal

Module from port X103 to port X101 on the Control Unit!

1. Select the TM31, and with the left mouse key pressed, drag it to the target

(port X101 of the CU320-2DP).

2. Complete the prepared drawing for the DRIVE-CLIQ wiring.

SITRAIN
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Exercise 4: Changing the STARTER project
Object and component number

SIEMENS

CuU320-2

X103
X102
X101

X100

TM31

X501
X500

ALM MM
X202 X202
X201 X201
X200 X200

= *

Line M

SMC

X500 D

MM

X202

X201

©

SMC

X500 |:|
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Task

In the prepared overview, list the numbers and names of the drive components
and drive objects allocated by the system.

Use the information provided by the STARTER given on the next page to do

this.

Object name

Object nummer

Component name

Component number Type

SITRAIN
Training Document
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SIEMENS

Exercise 4: Changing the STARTER project
Drive object and component number

Component No. | FWversion | Type
Control_Unit 1 0 Closed-loop control m
TM31_1 7 0 31
. . i Supply.Supply 2 0 Supply
Ob]e‘:t Drive ObleCt -No. Drive_1.Power unit 3 0 Power_unit
= Drive_1.Motor 5 - Motor
1 Dme—z S Fr Drive_1.Encoder_1 6 - Encoder
2 | TM31_1 - Fr{ [ orive_1.5M_1 4 |0 SM
3 | Drive 1 3 Fr Drive_2.Power unit 8 0 Power_unit
— Drive_2.Motor 10 |- Motor
4 | Supply < Fr{ I orive 2 Encoder 1 n |- Encoder
S | Control_Unit 1 Fr Drive_2.SM_2 g 0 SM
Without PZDs (no cycli¢ data elxc] | Orve_2Encoder 2 £ = Eacoder
Drive_2.SM_3 13 |0 SM
- NV 7\ -
Y
Driv j :
e objects Component names and number
Names and number
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Objects You can find the object numbers clearly arranged under the telegram
configuration:
>> S120_CU320_2 DP > Communication > Telegram configuration
Components You can find the component numbers, clearly arranged in the version overview:
>> S120 CU320 2 DP > Overview > Version overview
Note Each drive object (software unit) was also assigned a number and a name while
configuring.
You require this information for:
. configuration, communication and SW functionality
Each drive component (hardware) was assigned a number and a name while
configuring.
You require this information for:
. the topology of the DRIVE-CLIQ connections
. the assignment of the faults displayed
. a possibly necessary update of the firmware for individual components
The object and component numbers are also accessible in the configuration
screen form or via the expert list of the respective drive object.
SITRAIN Page Course DR-S12-PM
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Exercise 5: Expanding the STARTER project DA

Copying a drive unit

‘&l STARTER - MC_1.0
Project Edit Targetsystem View Options Window Help

D&% <] % |8|@) o ]| XX °af
1 Y 3 o A e[| [ ]

=-8p MC1.0
® ) Paste single drive unit
Y M 5120 CU320 2

- &g STARTER - MC_1.0
Cut Project Edit Targetsystem View Options Window Help

o | Dis|wm) =) s(mle) <)%l x| =
||| m[@|®|

en HW configuration

> Overview
=-» Communi

> Comm
> Teleng
L L

& STARTER - MC_1.0 1 E=3 1 bl | e [ [ 2
Project Edit Targetsystem View Options Windd =
=-8) MC1.0

Dlﬁl I HI _J I l@l I I _k‘i' # ) Paste single drive unit
(3| =2 = = @-flp 5120_CU320_2_DP
Y ] 5120.CU320.2 0P 1]

| IR ) SINAMICS LIBRARIES
SR IMC g A =1 MONITOR

p
S

e

=

Paste
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Drive units and objects of a project can be copied with their properties and
inserted in the same project, another project or drive unit.

Task Insert a second, identical drive unit into your project!

1. Using the right mouse key, select the S120_CU320_2_DP drive unit > Copy
2. Using the right mouse key, select your project > Paste

3. Result: a second drive unit with the name "S120_CU320 2 DP_1"is
created.

4. Select your drive unit "S120_CU320_2 DP_1", and change the name to suit
your requirements:
>> Rename

Note You can also copy individual drive objects in the same way, and re-insert them
in the appropriate subdirectory.

SITRAIN Page Course DR-S12-PM
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Project Edit Targetsystem View Options Window Help

=8p MC10
% Paste single drive unit
@ fflp S120_CU320_2 0P
= flp 5120_CU320.2 OP_1
| > Overview
| ®-» Communication
i > Topology
- Control_Unit
] Infeeds

‘2 Encoder
| 22 Drives
® ) Paste drive

-] SINAMICS Expert list
2] MONITOR
out

De|ulf] = s8] o] ] xix]
Sisislosls el s|eL imele]
_—eix|

21 Input/output components

R m Paste new object
- @ Ori

: ] Docun' Configuration

Copy

=-8) MC10
%) Paste single drive unit

@ flp 5120_CU320_2 OP

e I. §120_CU320_2 DP_1

i > Overview
@-» Communication
@ > Topology

. @B Control_Unit
-] Infeeds
2] Input/output components

| @1 Encoder

I—EIEIEIELII _*JEIQ__JUX_JI_

SR
Cut
Copy

o B (¥

Paste new object

) @
tPe®

Paste
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Task Insert an identical Drive_2 into your drive unit 1.
1. Using the right mouse key, in the project S120_CU320_2 DP_1, select
>> Drive_2 > Copy
2. Using the right mouse key, select the "Drives" directory >> Paste
3. Result: a third drive is inserted.
4. Select your drive "Drive_3", and rename it corresponding to your
requirements:
>> Rename
5. Save your project.
SITRAIN Page Course DR-S12-PM
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Control Units and
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OVEIVIEW ottt e e e e e e e e e e e e e e
Control Unit CU320-2 oo,
CU320-2 Control Unit oo,
Control Unit CU320-2 oo e e
Control Unit CU310-2 oo e e
CU310-2 Control Unit oo e
Control Unit Adapters CUA31 and CUA32  ......ccciiiivevinines
Option boards oo
Terminal Modules .o
Encoder conNNection ..o
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Learning Targets

* You will become familiar with the other components of the
SINAMICS S120 drive system such as single-axis devices, chassis units, cabinet
modules, sensors and Terminal Modules

A
Course DR-S12-PM Page 3-2 SITRAIN © Siemens AG 2015
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Overview

SIEMENS

EPROFIBUS B PROFINET

EDRIVE-CLIQ

L N
e o o

CU320-2

Control (e.g. SINAMICS)

SINAMICS
with CU adapter
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Automated system

Control system

Drive system

Operator control and
monitoring system

A typical automation solution often comprises a control system, drive systems
and an operator control and monitoring system. These systems communicate
via bus systems such as PROFIBUS DP or PROFINET.

The control system, e.g. SIMATIC S7, handles central monitoring and
coordination of the entire automation task.

The drive system, e.g. SINAMICS, is the actuator that performs the movements

of the individual drive axes.

The operator control and monitoring system, e.g. Operator Panel or Touch
Panel, represents the manufacturing process graphically depending on the
design and allows manufacturing parameters to be entered.
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Control Unit CU320-2 SIEMENS

Connection overview CU320-2 DP and CU320-2 PN

CU320-2 DP CU320-2 PN Lower side (bottom)
2l P > g
.7 n ; : "

(e oscrpion

1 4 DRIVE-CLIQ ports
Inputs/outputs
24 V supply
Status LEDs
LAN
Connection for BOP20
CF card
DP address

© o N O a »~r 0N
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Connections The Control Unit CU320-2 DP / PN features the following connections and

interfaces:

* 4 x DRIVE-CLIQ sockets for communication with other DRIVE-CLIQ devices,
e.g. Motor Modules, Active Line Modules, Sensor Modules, Terminal
Modules

+ 1 PROFIBUS interface with PROFIdrive V4 profile
+ 2 rotary coding switches for manually setting the PROFIBUS address

* 1 PROFINET interface with 2 ports (RJ45) with PROFIdrive V4 profile

» 12 parameterizable digital inputs (floating)

+ 8 parameterizable bidirectional digital inputs/digital outputs (non-floating)
+ 1 serial RS232 interface

+ 1 interface for the BOP20 Basic Operator Panel

» 1 slot for the CompactFlash card on which firmware and parameters are
stored

+ 1 slot for mounting an option module (e.g. TB30, CBE20)
» 1 Ethernet interface for commissioning and diagnostics
+ 3 test sockets and one reference ground for commissioning support

» 1 connection for the electronics power supply via the 24V DC supply
connector

+ 1 PE (protective earth) connection

A shield connection for the signal cable shield on the option module is located
on the CU320-2 Control Unit.

The available option slot is used to expand the connections and interfaces, for
example, to include additional terminals or for communication purposes.

SIT_RAIN Page Course DR-S12-PM
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SIEMENS

CU320-2 Control Unit
Quantity structure

Vector Ui

Servo

Servo

Eeai0 ] Uit

625
ps

625
ps

Vector Vector Vector

500 ps 500 ps
250 250 250
us us us

Uit

N
[
=)

500 ps 500 ps
62.5

ps

Performance

Servo

Servo

requirement

Servo

125
Hs

125
Hs

125
Hs

I With performance expansion

A performance expansion is required from the 4th drive

Red flashing RDY-LED
Alarm A13000: License not adequate
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CU320-2

Number of drives

The CU320-2 Control Units of the SINAMICS S system are designed for use
with several drives.

The number of variable-speed drives depends on:

» the required performance

+ the required special functions

» the required operating mode (servo, vector, or U/f).

The software and the parameters are stored on an insertable CompactFlash
card.

Performance license  The license concept of the performance license has changed compared to

Missing license

Alarm A13000

Version V4.3 of the CU320-2. Here, a performance license is required
regardless of the performance utilization beginning with the 4th axis in the
servo/vector operating mode and beginning with the 7th axis in U/f mode.

If no license is available, an alarm (A13000) is issued and the red LED SF
flashes at the CU320-2. In this case, a license must be obtained and the license
number transferred to the CompactFlash card.

Projects created for a CU320 (6SL3040-O0MA00-0AAX) can be converted with
the STARTER.

The drive unit uses licensed options but the license is not sufficient. Additional
licenses are required and must be activated (p9920, p9921).
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Training Document

Page Course DR-S12-PM
3-5 Control Units and additional system components




Control Unit CU320-2 SIEMENS

generate license key

HEHEE "WEB License Manager"

performance per CU http://www.siemens.com/automation/license
Extended Safety-functions per axis

Runtime-License ,Sinamics DCB Extension*

per CU
,OALINK" License per CU (open application

link)
e o &——0 o O——0—
oo com L TR~ S R e i
e

. Entr you want o sssign of
- e he GHPIEN RO Tor the KCANEs NUTION 38 4R0WN DMOW
Serens cesse e I
ASIEMENS I:0il” SRR

6SL3054-0EDO1-1BAO
SINAMICS S 120
Performance 4.3.1

HW Ser. No. 040846E8
Ser. No. T-ABAC05032

26.06.2010
104030100
A gte N
Example CF-Karte: 040846E8 /  semers
e TR
<[Plooeteh avte ia. {Unfurmoeier i ORI
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The following information is required:
Memory card serial number (printed on the memory card)

License number, delivery note number, and the license (on the Certificate of
License)

1. Call up the "WEB License Manager".
http://www.siemens.com/automation/license

2. Choose "Direct access".

3. Enter the license number and delivery note number of the license.
--> Click "Next".

4. Enter memory card serial number.’

5. Select a product e.g. "SINAMICS S CU320-2 DP". --> Click "Next".

6. Choose "Available license numbers".--> Click "Next".

7. Check the assignment.--> Click "Assign".

8. When you are sure that the license has been correctly assigned, click "OK".

9. The license key is displayed and can be entered. Enter license key in
STARTER
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Control Unit CU310-2
Connection overview CU310-2 DP and CU310-2 PN

CU320-2 DP

SIEMENS

cuoiri B Tomre

1 Encoder interface

2 DRIVE-CLIQ port

a
4 RS232

5 24 \/ supply

6 Status LEDs

s CF card

8 Inputs/outputs

9 BOP20

10 LAN

(fB DP address

Course DR-S12-PM

Page3-7 SITRAIN © Siemens AG 2015

Connections

The CU310 DP/PN Control Unit features the following connections and
interfaces:

1 DRIVE-CLIQ socket for communication with other DRIVE-CLIQ devices,
e.g. Sensor Modules or Terminal Modules

1 PM-IF interface for communication with Power Modules in blocksize format
1 interface to the BOP20 Basic Operator Panel
1 PROFIBUS interface with PROFIdrive V4 profile

1 PROFINET interface with 2 ports (RJ45 sockets) with PROFIdrive V4
profile

1 encoder evaluation for the following encoder signals:

— TTL/HTL incremental encoder

— SSI encoder without incremental signals

4 parameterizable digital inputs (floating)

4 parameterizable bidirectional digital inputs/outputs (non-floating)
1 serial RS232 interface

1 slot for the CompactFlash card

3 test sockets and one reference ground

1 connection for the electronics power supply via the 24 VV DC power supply
connector

1 PE (protective earth) connection

1 safe standstill input (enable pulses) for controlling the connected PM340
Power Module

1 temperature sensor input (KTY84-130 or PTC)
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CU310-2 Control Unit
Installation

Installation of CU310-2 in Snapping the CU310-2 onto PM340 Power
chassis-format Power Module Module
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Design The CU310-2 Control Unit uses the PM-IF interface to control the Power
Modules in blocksize format. In this case, other DRIVE-CLIQ components such
as Sensor Modules or Terminal Modules can be connected to the DRIVE-CLIQ
socket on the CU310-2 Control Unit.

Power Modules in chassis format are controlled from the CU310-2 Control Unit
via the DRIVE-CLIQ interface. Here, the Sensor Modules and Terminal Modules
must be connected to the free DRIVE-CLIQ sockets on the Power Module.

Parameter settings can be changed with the BOP20 Basic Operator Panel. The
BOP20 Basic Operator Panel can also be snapped onto the CU310-2 Control
Unit during operation to perform troubleshooting procedures.

SIT.RAIN Page Course DR-S12-PM
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Control Unit Adapters CUA31 and CUA32 SUEMENS

Interfaces

CUA31
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%
1=
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=
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SINAMICS

4 24 V supply
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[ Unit Adeotor

Encoder interface
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CUA3L

UL LT
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Course DR-S12-PM Page3-9 SITRAIN © Siemens AG 2015

CUA31 / CUA32 The CUA 31/ CUA32 Control Unit Adapter converts the Power Module interface
to the DRIVE-CLIQ interface.

CUA32 The CUA32 Control Unit Adapter is also equipped with an integral encoder
evaluation device which can be configured for an HTL/TTL or SSI encoder.

The CUA31 / CUA32 Control Unit Adapter allows Power Modules in blocksize
format to operate on a CU320-2 or SIMOTION D Control Unit, e.g. as a single
axis in addition to a multi-axis drive.

Interfaces The CUA31 Control Unit Adapter features the following connections and
interfaces:

» 1 temperature sensor input (KTY84-130 or PTC)
« 3 DRIVE-CLIQ sockets

» 1 connection for the electronics power supply via the 24 V DC power supply
connector

» 1 safe standstill input (enable pulses)

The status of the CUA31 Control Unit Adapter is indicated via a multi-color LED.
The CUA32 Control Unit Adapter also features the following connection:

» 1 encoder evaluation

The following encoder signals can be evaluated:

» TTL/HTL incremental encoder

» SSI encoder without incremental signals

SIT.RAIN Page Course DR-S12-PM
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Control Unit Adapters CUA31 and CUA32
Snapping onto PM340, DRIVE-CLiQ link

Snapping the CU31 onto
PM340 Power Module

SIEMENS
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Layout with PM340

The CUA31 / CUA32 Control Unit Adapter is snapped onto the Power Module in
blocksize format and communicates with a CU320-2 or a SIMOTION D Control
Unit by means of a DRIVE-CLIQ link.

The CUA31 / CUA32 Control Unit Adapter's power is supplied by the Power
Module via the Power Module interface. If the CUA31 / CUA32 Control Unit
Adapter needs to communicate when the Power Module is switched off, it must
be supplied with 24 VV DC from an external source.

Other DRIVE-CLIQ devices such as Sensor Modules or Terminal Modules can
be connected to the CUA31/CUA32 Control Unit Adapter.
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Option boards
Overview

Terminal Board TB30 Communication Boards
+ Digital inputs/outputs: 4 DI, 4 DO + CBC10: CAN Bus interface with CAN protocol
+ Analog inputs/outputs: 2 Al, 2 AO, according to CANopen drive profile
e.g. for analog setpoint interface » CBE20: PROFINET (as Device, TCP, RT, IR
Course DR-S12-PM Page 3 - 11 SITRAIN © Siemens AG 2015
TB30 The following are located on the TB30:

+ Power supply for digital inputs/outputs
+ 4 digital inputs / 4 digital outputs
+ 2 analog inputs / 2 analog outputs

CBC10 The CBC10 is used to interface to the CAN (Controller Area Network) protocol.
The associated driver software fulfills the standards of the following CANopen
specifications of the CiA organization (CAN in Automation):

+ Communication profiles in accordance with DS 301

» Drive profile in accordance with DSP 402 (in this case Profile Velocity Mode)
+ EDS (Electronic Data Sheet) in accordance with DSP 306

» Operational status signaling in accordance with DSP 305

CBEZ20 The CBE20 connects to a PROFINET IO network. This makes the
SINAMICS S120 a PROFINET IO-Device as defined by PROFINET and
provides the following functions:

+ PROFINET IO-Device

+ 100 Mbit/s full duplex

» Supports real-time classes of PROFINET IO:

*+ RT (Real-Time)

* IRT (Isochronous Real-Time), minimum send cycle 500 s

+ Connection to controllers as PROFINET 10-Devices using PROFIdrive
compliant with Specification V4

» Standard TCP/IP communication to STARTER
* Integrated 4-port switch based on the PROFINET ASIC ERTEC400.
» Supports the media redundancy procedure and shared device functions.
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Overview

Terminal Modules

SIEMENS

CU320-2

TM54F T™M15 ™31 TM41 TM120 TM150

L)
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TM15

TM31

TM41

TM54F

TM120

TM150

The TM15 expands the CU320-2 to include additional DI/DO.

The TM31 provides a large number of additional I/Os and a PTC/KTY interface.
It constitutes the central customer interface for digital and analog inputs and
outputs in the SINAMICS cabinet units.

The TMA41 supplies TTL signals which emulate an incremental encoder, e.g. to
a higher-level controller. The encoder interface (incremental encoder emulation)
can be linked to an encoder signal from the Control Unit, e.g. incremental
encoder sin/cos, by parameter assignment.

The TM54F is a dual-processor I/O interface with 4 fail-safe digital outputs and
10 fail-safe digital inputs for utilization of the Safety Integrated functions of the
SINAMICS S120 drive system over external actuators and sensors. (Safety
topic)

The TM120 is capable of evaluating up to 4 temperature sensors (KTY84-130 or
PTC). The temperature sensor inputs are safely electrically isolated from the
evaluation electronics in the TM120 Terminal Module and are suitable for
evaluating the temperature of special motors, e.g. 1FN linear motors and 1FW6
built-in torque motors.

The TM150 is a DRIVE-CLIQ component for temperature evaluation. The
temperature is measured in a temperature range from -99 °C to +250 °C for the
following temperature sensors:

Pt100 (with monitoring for open-circuit and short-circuit)

+ Pt1000 (with monitoring for open-circuit and short-circuit)

» KTY84 (with monitoring for open-circuit and short-circuit)

+ PTC (with monitoring for short-circuit)
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Bimetallic NC contact (without monitoring)
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Encoder connection
Overview
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With DRIVE-CLiIQ

Without DRIVE-CLIQ

With DRIVE-CLiIQ

The encoder system should be connected to SINAMICS S120 preferably via
DRIVE-CLIQ.

Motors with DRIVE-CLIQ interfaces (e.g. synchronous motors 1FK7 and 1FT6,
and induction motors 1PH7) are designed for this purpose.

These motors simplify commissioning and diagnostics because the motor and
encoder type are identified automatically.

Motors without DRIVE-CLIQ interfaces, as well as external encoders, must be
connected via Sensor Modules to enable the encoder and temperature signals
to be evaluated.

Sensor Modules Cabinet-Mounted (SMC) are available for installation in control
cabinets and Sensor Modules External (SME) for installation outside control
cabinets.

Motors with DRIVE-CLIQ interfaces can be connected to the associated Motor
Module directly via the MOTION-CONNECT DRIVE-CLIQ cables available.

The connection of the MOTION-CONNECT DRIVE-CLIQ cable at the motor has
degree of protection IP67.

The DRIVE-CLIQ interface supplies the motor encoder via the integrated

24 V DC supply and transfers the motor encoder and temperature signals and
the electronic rating plate data, e.g. a unique identification number, rated data
(voltage, current, torque, etc.) directly to the Control Unit.

Different encoder cables are therefore no longer required for the various
encoder types, e.g. resolvers or absolute encoders. Wiring can be effected
throughout with a MOTION-CONNECT DRIVE-CLIQ cable.
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Encoder connection
Sensor Module: SMC - Cabinet, SME — External

SIEMENS

Wy
SMC SME
Gebersysteme SMC10 | SMC20 | SMC30 | SMC40 | SME20 | SME25 | SME120 | SME125
Resolver ja
Inkrementalgeber sin/cos (1 Vpp) - ja - - ja - ja
mit/ohne Referenzsignal
Inkrementalgeber TTUHTL - - ja
Absolutwertgeber EnDat 2.1 - ja - - - ja - ja
Absolutwertgeber EnDat 2.2 - - - ja
Absolutwertgeber SSI jalh ja? - - ja? - jal?
Temperaturauswertung ja ja ja - ja?d - ja ja
(sicher (sicher
elektr. elektr.
getrennt) | getrennt)

1) nur SSI-Geber mit 5-V-Versorgung moglich
2) SSI-Geber mit 5-V- oder 24-V-Versorgung moglich
3) mit vorgeschriebener Adapterleitung 6FX8002-2CA88
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SME20/25

SMC40

SME120/125

SME20/SME25 Sensor Modules External are encoder evaluation units for
machine encoders (direct measuring systems). The housings are designed with
IP67 degree of protection.

The following encoder signals can be evaluated:

» Incremental encoder sin/cos 1 Vpp without rotor position track (C/D track)

* Absolute encoder EnDat

» SSI absolute encoder with incremental signals sin/cos 1 Vpp

* Neither motor nor encoder data are saved in the SME20/SME25.

The Sensor Module Cabinet-Mounted SMCA40 is used to convert encoder
signals from absolute encoders with EnDat 2.2 to DRIVE-CLIQ and send these
to the Control Unit. Two encoder systems with EnDat 2.2 can be connected to
the SMC40. Their signals are converted independent of each other to two
DRIVE-CLIQ encoder signals.

The SME120/SME125 Sensor Modules External are encoder evaluation units
with degree of protection IP67, especially suitable for use in linear and torque
motor applications.

* The motor temperature signals are safely electrically isolated. A Hall-effect
sensor box can be connected for the SME120 to determine the commutation
position of a linear motor.

* Neither motor nor encoder data are saved in the SME120/SME125.
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Chapter 4

STARTER
Connection to target device
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Learning Targets

+ You will be familiar with the options for connecting the Control Unit to the PC
+ You will be able to establish an online connection
* You will be able to configure the drive online

* You will be able to operate the drive with the control panel
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STARTER A user-friendly and powerful PC program is available for commissioning. With
STARTER, every converter of the SINAMICS family can be parameterized
largely in the same way.

Wizards The drive is inserted in STARTER in the form of a project. Creation of the
project and insertion of the correct drive type is simplified by a wizard.

Offline configuration  When going through the configuration, primarily the motor data, the encoder
data and the interface assignment are entered.

Online commissioning Commissioning is carried out in online mode.

Control panel Using the control panel, the drive can be switched on and off for test purposes
directly from the PC. The speed setpoint is specified by the slider. Actual values
are clearly displayed.
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Steps in commissioning sequence
Online or offline?

Solution, if the drive is not available:

Select drive unit from list

Define Control Unit
Define power unit

Configure drive unit

Adaptation (e.g. signal interconnection)
Online connection
Download to the drive
Motor identification
Adaptation (e.g. optimization)

Back up parameter assignments

SIEMENS

Recommended, if the drive is accessible

Online connection
Automatic configuration
Configure drive unit
Motor identification
Adapt to the application

Back up parameter assignments

Course DR-S12-PM Page4-3
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Online / Offline There are two options for pasting a new drive unit:

+ If you can establish an online link to the drive, then this is generally the
easier option since the device variant and firmware versions are identified

automatically.

» If you cannot access the drive, then carefully input the planned devices. The
firmware versions are identified when you connect online for the first time.

Remaining steps You will be guided step by step by the prompts. You cannot terminate the
process prematurely. If you work consistently with the <Next> key, any data
already stored or determined beforehand will be displayed as default and, at the
end of the process, you will find that you have not overwritten any values by

mistake
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Connection to target device SIEMENS

Interface overview

PROFIBUS DP

* Available on every SIMATIC PG
» With PC: Plug-in card required
+ Possible with modules: CU3___ - DP__

PROFINET

+ Ethernet available on every PC/PG
* Possible with modules: CU3___ -~ PN__

LAN

+ Ethernet available on every PC/PG
+ Possible with modules: CU3___ -2

SIEMENS

PPl RS232

* Serial interface

+ Possible with modules: CU3 j
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PROFIBUS DP The PROFIBUS DP fieldbus is widely used in the automation world. As well as

controllers, input/output modules, operator panels and drives, commissioning
PCs can also communicate via this bus.
A point-to-point connection between a PC and a drive is also possible.

The PC must be equipped with a PROFIBUS DP interface.

PROFINET This fieldbus represents the further development of PROFIBUS based on
Ethernet.

LAN Ethernet interface that enables a further online access in addition to the network
interfaces.

RS232 Connection for AOP 30 (Advanced Operator Panel).
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LAN interface
Access point

SIEMENS

Access point
PG with S7ONLINE
STARTER W [rrroeerrmmemsssssmsesnseeses
:  Control
............... ceenaanndll
Access point
DEVICE (STARTER, SCOUT) Drives
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LAN interface

Network
communication

Access point

The LAN interface (X127) of the CU320-2 enables a direct connection to be set
up between the Control Unit and the PG/PC. The LAN interface is an Ethernet
interface for communication via TCP/IP.

The network connection (PROFIBUS-DP or PROFINET) can be used to
integrate the Control Unit in a communication network where one CPU provides
the master and/or the controller. A PG may also be integrated into this network
which can communicate with all network stations via the network.

STARTER offers two access points for these two options for communication to
a Control Unit:

DEVICE (STARTER, SCOUT)
S7ONLINE (STEP7)

The "DEVICE" access point is preferred for direct communication, while the
access point "S7TONLINE" is used for communication within a network.
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Access point
Interface parameter assignment

2 access points

SIEMENS

Set PG/PC Interface @

Access Path | LLDP / DCP Access Path | LLDP /DCP
Access Point of the Application: Access Point of the Application:
[s70NLINE (sTEP7)  -> CPS611PROFIBUS = [DEVICE  (STARTER. SCOUT)  ~>TCPAP -> Intel[R) 82577LM Gig
(Standard for STEP 7) (Atemative access for "Accessible nodes” in SCOUT or STARTER)
Interface Parameter Assignment Used: Interface Parameter Assignment Used:
CPS611(PROFIBUS) TCP/IP > IntellR) B2574L Gigabi..
EBCPS611(F) - EBPLCSIMTCRAP) -
BB CPSE11(PROFIBUS - DP Slave) Es7use
21 CPSe11(PROFIBUS) BB TCPAP - Intel(R) 82574L Gigabi...
EISO Ind. Ethemet -> IntellR] 825741 BB TCPAP -> IntellR) 82577LM Gigab. +
< > & >
[User parameter assignment of your (Assigning Parameters to Your NDIS CPs
ccommunications processor CP5611 for with TCP/IP Protocol (RFC-1008))
SOFTNET DP Master)
Interfaces Interfaces
- -
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Access point

Parameter assignment

STARTER offers the user two methods of setting up a communication
connection:

+ DEVICE (STARTER, SCOUT)
+ S70NLINE (STEP7)

The interface to be used for communication must be defined for both access
points.

The following sequence can be used to assign parameters:
>> Tools > Set PG/PC interface
A pulldown menu is used to select the access point to be configured.

The "Interface Parameter Assignment Used" table is used to select which
interface this access point utilizes for communication.

Example Communication between the PG and the Control Unit is carried out via the LAN
interface.
The PG has 2 LAN interfaces with names:
* LAN connection: Intel 82574L Gigabit network .... (left interface)
* LAN connection 2: Intel 82574LM Gigabit network .... (right interface)
Communication to the CU should take place via the left interface.
To do this, use an Ethernet cable to connect the LAN interface on the PG to the
LAN interface on the CU. Select the "DEVICE" access point for this direct
connection.
The "DEVICE" access point is assigned the following interface parameters:
TCP/IP- Intel 82574L Gigabit network ....
SITRAIN Page Course DR-S12-PM
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Target device selection

Going online with a drive unit via access point

SIEMENS
‘i STARTER - SLC02_1 E=RlEcR===]
Project Edit | Target system | View Options Window Help
][ |\ Select target devices... 1 4 2% |% B Target Device Selection =
_J Devices that go online with “Connect to selected target devices™:
= 8p s1.coz ; tics ‘E[Taruemvm | Access point
*) Pas ) S120_CU320_2_DP (@ STONLINE () DEVICE
ofl, i Deicetnee
500 SN Measuring function
523 MO Automatic controller setting \
Select target device ... | Select target device ‘ Select access point
»+ S7ONLINE
- DEVICE
Project
X [B) Topology output | Select all | Deselect al Al STONLINE Al Device
Download, control and monitoring of modules Intel(R) PRO/1000 M| Eetablch siale |
Devices not supported by STARTER:
0K Cancel Help
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Select target devices
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Connect online

If a drive unit is to be connected to a target device (go online), it is possible to
specify the access point (and thereby the interface) to be used to set up the
connection.

If a project contains several drive units, you can select the devices to which a
connection is to be set up when the "Online connection" button is pressed.
In this way, it is possible to connect selectively to specific target devices.
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Access point DEVICE SIEMENS

interace TCP/IP

TCP/IP
IP-Address: 192.168.0.10
Subnet: 255.255.255.0 IP-Address: 169.254.11.22
Subnet: 255.255.0.0
Course DR-S12-PM Page 4 -8 SITRAIN © Siemens AG 2015
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IP addresses
Default PG and Control Unit
IP address: 192.168.0.10
Subnet: 255.255.255.0
8
-l
IP address: 169.254.11.22
Subnet: 255.255.0.0

Class A: Valid range #Networks #Host

| 0]7 bits network| 24 bits host 1 to 126 126 16777214

Subnet mask: 255.0.0.0

Class B:

[10 | 14 bits network 16 bits host 128 to 191 16384 65534

Subnet mask: 255.255.0.0

Class C:

| 110 | 21 bits network 8 bits host 192 to 223 2097152 254

Subnet mask: 255.255.255.0
Course DR-S12-PM Page4-9

IP addresses Each access point for a device on a network is identified by its address. The IP

address is used in TCP/IP networks. It comprises 4 bytes and is structured
according to rules, e.g.:
192.168.0.1 (dot notation)

With the dot notation, each IP address is expressed by four decimal numbers
between 0 and 255, separated by dots.

IP addresses have two parts: the network ID and the host ID. The network ID
specifies the subnet to which the host is connected. The host ID specifies the
address of the access point for the host.

IP Classes The subdivision of an IP address into a subnet and host breaks the IP network
down into a large collection of interconnected subnets with the different sizes.
5 classes were originally defined, however only the classes A, B and C are
used.

Subnet mask A subnet mask is a filter used to identify all systems connected to the same
physical network section.
The rules for the subnet mask are very simple:

* Ones in the subnet mask identify the number part of the subnet.
» Zeros identify the part of the address that is available for the host ID.

Even if the subnet masks are not used, the hardware automatically defines the
default subnet mask for class A, B or C.

Note If send and receive stations are connected to the same network, or connected
directly by a crossed Ethernet cable, the network ID of both IP addresses must
match.

SITRAIN Page Course DR-S12-PM
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IP addresses

Adapting the IP addresses

No

communi-
cation

IP-Adresse: 192.168.0.10 IP-Adresse: 169.254.11.22
Subnet: 255.255.255.0 Subnet: 255.255.0.0

Adapting the IP addresses

1. Changing IP addresses
1.  Of the PG: via the network configuration
2. Ofthe CU: via "Edit Ethernet node"

2. Adding an additional IP address to the PG
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Changing IP address  For communication between the PG and the Control Unit via the LAN interface,
the network ID of both IP addresses must match and the host addresses must
be different.

Control Unit The LAN address can be edited using the "Edit Ethernet node" tool.

PG The IP addresses of the PG are set via the network configuration. This network
configuration can also be used to assign a further IP address to the LAN
interface of the PG.

In addition, STARTER can also set up a temporary IP address. This address
remains active until STARTER is terminated.
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Accessible nodes
Select the access point STONLINE or DEVICE

SIEMENS

3 STARTER - SI_C04_1 - [Accessible nodes - Intel(R) PRO/1000 MT-Netzwerkvetbindung.TCPli
a Project Edit Targetsystem View Options Window Help

2|

Accessible nodes

X Sml®if% | oic|daleal®s| 2O 2z EE|R|EE|

® ) Paste single drive unit
-] SINAMICS LIBRARIES

D&% = £ 0[2] o] el
Ve P e =V e | € e e[ 1 ]|
= &) sLcod 1 | | [5723 Accsssbie nodes

Drive_unit_1 (address = 169.254.11.22, NameQfStation = $120-cu320-2-dp-x127, type = SINAMICS 5120 CU320-2 DP V4.6)

@-) MONITOR
Extended settings
Access point DEVICE (STARTER, SCOUT) Access point
Interface parameterization used: Intel(R) PRO/1000 MT-Netzwerkverbindung. TCPIP.1 PG/PC...
IP address of the sought node:
Set Access Point for Accessible Nodes
Do you want to accept the selected d
. Go online via o H
Hcoont I Selectdived STONLINE (STEP7) ,% i Hob
- [imeliR) PRO/T00G MT | .
Project ] Accessible nodes [  DEVICE (STARTER, SCOUT) 2
Press F1 to open Help display. JobetF) PO/ D00 M T Hetorkvebind E — ]
3 Cancel Help
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Access point

A drive can be inserted extremely conveniently into a project using this function.
This is especially useful on a network with a large number of drives, but it can
also be used for a simple point-to-point connection.

The selected access point STONLINE or DEVICE is used to search for
accessible nodes. The access point can be selected using the "Access point"
button. The "PG/PC..." button can be used to change the interface configuration

for the access point.

SITRAIN
Training Document

Page
4-11
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ot ot
& STARTER - Proj_train.2 % “ o84 & Canfigura drive unit automatically
Project Edit Targetsystem View Options Window Help “The DRIVE-CL he

D &) k|| ]| X [ | i) e

l =8 Proj_train_2 ®

*) Insert single drive unit .
=44l Drive_unit_1

#1 Automatic Configuration
I > Overview

& % Communication

&- ¥ Topology

@48 Control_Unit

& Infeeds

& Input/output components ’ -
& 01 Encoder e
& Drives claarty azsged o o v cojoctbpe
-] Documentation

[intafizason fnished

Running operation: ‘Wasting for START

3 SINAMICS LIBRAREES R = 1 [——

#-J MONITOR

e the nkesdt
SERVD_03

To dothis, 9o olffee and e thecugh the islevant wizaed |f there s an infeed. coniigure
fthes propesties .5 Ine fter]

Do you wank to 90 OFFLINE [eriy veith his dive uni]?

- . T
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The topology is determined and transferred automatically to the PG using
"Automatic Configuration" (quick commissioning).

SIT.RAIN Page Course DR-S12-PM
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Storage locations for data backups

[offine | B

[ontine | B

SIEMENS

—_—
>

Open = Download to
project IEI- target device | ﬁ

Save Loadto gt |
project E [ PG &l

RAM
der

.; Copy RAM

to ROM

ﬁ

Reboot

CF-Card

Course DR-S12-PM Page4-13 SITRAIN © Siemens AG 2015
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Project or drive unit
Download and save parameters

SIEMENS

Download/upload complete project to/from target
device
All project data from all target devices

-> Drive unit 1 (e.g. address 4)

- Drive unit 2 (e.g. address 5)

Saving the data of a drive unit
Only the selected drive unit of the project
(e.g. drive unit 2)

Workbench | Langusge Downioad | CPU downlcad | Topology |

¥ Compe ol programs belore laadng

leaclivale plausksliy check for SINAMICS
e loading. copy FAM to AIOM

I~ Stors addiionsl dsta on the target device /i the e system
r

- SIMOTION ...
[ ] % 1| ln | %
Download project tI Restore faCtOWt T Copy RAM to
target system settings ROM
Donrioadprjec Dowendte | | Lozt
Factory settings wiglc!)vhn;lithout copy RAM to
Setings =)

Restore Factory Settings
Reset device configuration

% Some parameters [&.g. bus address, baud rate, elc.) are not resst

ave device parameterization to ROM after completion

Do pou really want to restore the factory settings?

[0k | soteechen Hte ves | No Hep |
Course DR-S12-PM Page 4 - 14 SITRAIN © Siemens AG 2015
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SIEMENS

Exercises

« Exercise 1: Setting up the training case
+ Exercise 2: Online access via LAN interface
+ Exercise 3: Configuring the drives

+ Exercise 4: Testing with control panel

Exercise 5: Data backup

Exercise 6: Changing the IP addresses

iy L4
\ [
) CdaaaT™ b
Course DR-S12-PM Page 4 - 15 SITRAIN © Siemens AG 2015

Safety information Please note that:
* The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The Training Documents alone are not sufficient.

SITRAIN Page Course DR-S12-PM
Training Document 4-15 STARTER connection to target device




Exercise 1: Structure of the training case
Components

SIEMENS

EP terminal x21:3/4
DRIVE-CLIQ

|Double Motor Module DMM 3A/3A

Motor Module

x102: motor red

X103: motor blue

Servo motor 1FK7022-..-1LG0
EnDat absolute DQI

CU320 Control Unit

| PROFIBUS connectors

Servo motor 1FK7022-..-1AG0
Sin/cos 1V_SS via SMC

| Terminal Board TB30

|CompactFlash Card

RS232 from CU320

24V to EP terminal |

PROFIBUS address

Line reactor
=
v &

ﬁ230 V supply

Motor brake simulation |

24\ DC for external supply

Smart Line Module SLM v

SITOP 24VDC

SMC20 for sine/cosine encoder

Operator box

Course DR-S12-PM Page 4-16
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Task

Compare your training equipment with this diagram and become familiar with

the installed components.

) vELn

DRIVE-QLIQ DRIVE-QLID

A1 Al
[=]
E IS 0
=] 8 a2 S2 sicherer Halt
g8 & xaa )t il
%o’)g ’ = M 2av
202 o=
EES e
[ Ee] == DCP l w
@wno ZK = w
=== DCN m o
0 & o
4 5 Z
Ad =
= g x D i
8 = Sl @ @ma
= o [+ 4 £2do Bl
< = 55§ 2 9O gLEQ
b wrET (S Qr-é(.) acrs
= Za3d3 =4 - X500 — c2ZEW LEEWg
=] J§w° s I S5LZ= FESEL
F3 EZEE =] 2 550 8252
= xS 5= oo & S 28=0a ek
o SogY 322 | B8 g MW 32808
L5 [T w2 LEX HExD
=1 W o o o —Giatt 215 = < T £ m=
“ nedL gﬁﬁg % e DH=ET 0h=x=
I} [SP=RaaN; OgdJd
A El| sZzz 322 |s8
du e =07 | =4 X520 e
o N we N (L1
Erezmon_ |PE U v w |PE  x1 x2 |PE
—T 6FX5002-5CS01-1AB0
o emnes — SFX5002-5CS01-1AB0
H FER)
— R A 5 STROBOS KOP-
— — & "W@E & | PLATINE
=
4+ wis| br|gn]
....... ; i
L ? 2mm Buchsen ==
L N PE JPss07 ,
o BES7307-1EAD0-0AA0 prxe *
2w y +24V
M
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Exercise 1: Structure of the training case SIEMENS

Wiring

cAvEaLa e
a1l _| A3
E‘ F 32 safe standstil
g E e
a [+] —— 4
3 8% ol
Sgie E
2352 ¢ = oce X .
[ccm o Ve E u
B i
E z L &
u § Ad . § s 8 g E
z = E 2@ . 289
g c & £ TWuw g R£EZ0D
= k] 2 E £z X g
ERE o s83CE Fauwl
Z23 % =2 z X500— cadz.e EoaSE
e = 5 g £35:3 sida:
b g 25 o ] TEEEE ®E2EfdE
Fu.s Zu.s FFESE sE===
bEE 3 B 2 X524}~ Pagezs EEEZS T
@ 5% w93 9 Dh=a=
28z 28z 8 - —
=Zg g =28 g 28
ERR 588 of
LR LR 52 x520 ]
PE UV W |PE  xi x2 |PE
6F X5002-5CS01-1AB0
SE— Reactor 6FX5002-5CS01-1AB0
1 -
a3a1 e i =
TERT ] e STOBOSCOPE
— L & T4 e| eomRo
=
M i
24V M
PS307 9 21mm sockets LIS 1
s L N PE | ses7a07-1eac00nm0 ATX1R10
- +24V
n
4 M
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Task Compare your training equipment with this diagram and become familiar with
the installed components.
SITRAIN Page Course DR-S12-PM
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Exercise 1: Structure of the training case i

Operator box

m Bezeichnung

1 Display of analog I/O
2 Changeover switch indicator

3  TB30 analog input 0

Al 1|AO 0

R o

4  TB30 analog input 1

5 CU320-2:DI0to3

6 CU320-2:Dl4to7

7  CU320-2: DI/O 8to 11
8 CU320-2:DI/O 12+ 13

9  CU320-2: DI/O 20 + 21

Course DR-S12-PM Page 4 - 18 SITRAIN © Siemens AG 2015
Task Understand the function of the switches (= inputs for the drive) and the LEDs
(= outputs for the drive).
Abbreviations:

» CU = Control Unit

* TB = Terminal Board
» DI = Digital Input

» DO = Digital Output
* Al = Analog Input

* AO = Analog Output

SITRAIN Page Course DR-S12-PM
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Exercise 1: Structure of the training case SIEMENS

Checking the hardware

Cu320-2 SLM

@

DRIVE-CLIQ motor (red)
with encoder (SMI)

40 [ Na]

Mator (blue) with

encoder via SMC

DI__',II:H:I

Abbreviations:
CU320-2: Control Unit

SLM: Smart Line Module
DMM: Double Motor Module
SMC20: Sensor Module Cabinet
SMI: Sensor Module Integrated
Course DR-S12-PM Page4-19
Task Check whether your training equipment corresponds to the standard structure.

1. Are all of the modules available and connected?

* Inthe CU320-2 module, check whether a CompactFlash card has been
inserted with a "structure" that matches the SINAMICS S120 device
currently being used.

» Check that the modules are reliably supplied with 24V DC.

* Check whether the drive components are wired according to the
DRIVE-CLIQ topology above.

2. Establish the DRIVE-CLIQ topology shown above at the training case
(if this is required).

SITRAIN Page Course DR-S12-PM
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Exercise 2: Online access via LAN interface
Set up connection via PG LAN interface

SIEMENS

PG with 2 Ethernet interfaces

LAN2 connection: Intel R 8257LM Gigabit ... IP address: 169.254.11.22

LAN connection: Intel R 82574L Gigabit ...
IP address: 192.168.0.10

Subnet mask: 255.255.255.0

PROFIBUS-DP

TCP/IP

Factory setting LAN:

Subnet mask: 255.255.0.0

Course DR-S12-PM

Page 4 - 20 SITRAIN © Siemens AG 2015

Task An online connection is to be set up between the PG and the CU320-2 to initiate
automatic configuration of the training equipment and commission the drives.
Then, the parameters should be saved in ROM and in the PG.

Procedure Connect the LAN interface (left Ethernet interface viewed from the front) to the
LAN interface of the CU320-2 using an Ethernet cable.

SITRAIN

Training Document

Page Course DR-S12-PM
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Exercise 2: Online access via LAN interface i
New project, access point DEVICE

il STARTER - 5120_servo_1

) WARTLIRE & PR oG )

D el |% &)

Project Edit Targetsystem View Options Window Help

[l ole 2] X% Sall | 4

=] 9 5120 _servo_1

® ) Paste single drive unit

s N
@] SINAMICS LIBRARIES (RN Set PG/PC Interface [
@] MONITOR Access Path | LLOP / DCP Access Path | LLDP / DCP | PNIO Adapter |
Access Point of the Appicatiort Access Point of the Appication
[DEVICE ™ (STARTER SCOUT) > TCP/IP - Intel[R) 82577LM Gig [DEVICE (STARTER. SCOUT) _—> Intel(R) 82574L Gigabt Netjid
(Aremative access for "Accessble nodes” in SCOUT or STARTER) (Atemative access for "Accessble nodes" in SCOUT or STARTER)
Interface Parameter Assignment Used: Inteface Parameter Assignment Used
TCPAP - Intel[R) 82574L Gigabi rtel(R) 82574L Gigabt Network Connectio Properties
HAPLCSIMTCPAP) - fll [#crse11PROFIBUS.T <Active>  » Diagnostics
@suse ) intel(R) 82574L Gigabtt Network Co
HATCP/P > IntellR) 82574L Gigabi BB intel(R) 82574L Gigabe Network Co
HATCP/P - IntelR) 82577LM Gigab. 88 rtel(R) 82574L Gigabt Network Co
= - o —— ;
. {Assigning Parameters to Your NDIS CPs Il (Parameter assignment of your NDISCP
Project with TCP/IP Protocol (RFC-1006)) ||| MSIEE /X profccal (RACA10USY
Press F1 to open Help display. Interfaces In Intedaces
/R Select Add/Remove: ;sm
e [ox G | v |
Windows XP Windows 7
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Create a new project with the name "S120_Servo_1“ using:
>> Project > New

To set up a connection to the CU320-2, the access point and the interface
configuration must be defined.

Then open the parameter screen via:
>> Tools > Set PG/PC interface...

At access point, select: DEVICE (STARTER, SCOUT), and for the interface
parameter assignment used:

*  Windows XP: TCP/IP -> Intel® 82574L Gigabit...
*  Windows 7: Intel ® 82574L Gigabit Network Connection TCPIP.1

Accept the parameterization with "OK".

SITRAIN

Training Document

Page
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Exercise 2: Online access via LAN interface
Accessible nodes, access point via DEVICE

SIEMENS

[PCAdapte: PROFIBUS.1
@ DEVICE (STARTER, SCOUT)

irelF) PRO/1000 MT-Netawerkvebnd E

0K

13l STARTER - SI_C04 1 - [Accessible nodes - Intei(R) PRO/1000 MT-Netzwerkverbindung. TCPIP.1] =@
D|| =% | ¥[8 . x| Xe| %= [% 0| | SEE
] U e e e e (A E i | 1L )
o & .08 1 =i Accessible nodes
. L, Diive_unit_1 (address = 169.254.11.22, NameOfStation = $120-cu320-2-dp %127 type = SINAMICS $120 CU320:2DP V4 6)
%) Paste single drive unit
= fls 5120 CU320_2 P
> Overview
#-» Communication
@- > Topology
%[ Control_Unit
4 ] Infeeds
%) Input/output components Extended settings
@2 Encoder Access point DEVICE (STARTER, SCOUT) Access point
63-2) Drives Interface parameterization used Intel(R) PRO/1000 MT-Netzwerkverbindung TCPIP.1 PG/PC,
%)) Documentation
@2 SINAMICS LIBRARIES 1P address of the sought node:
@) MONITOR
Do you want to accept the selected drive units into the project?
| Selectdiveunts | Update | Close Help
Project | Accessible nodes | Set Access Point for Accessible Nodes
X Target system output Load to PG output .
B Target sy eut (B | Go onine via H
Press F1 to open Help display. Intel(R) PRO/1000 MT-Netzwerkverbind BT~ s;onume sreen a
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Procedure The "accessible nodes" function should be used to search for nodes in the
network.
1. Click on the

>> Accessible nodes
button to start the function.

Depending on configuration of the PG interface and settings, either the

message:
* No further node found
or

+ Information on accessible nodes cannot be fully displayed“ appears.

2. Acknowledge the first message with "OK" and the second message with
"No". Then, the "Accessible nodes" screen is visible.

3. Select the "Access point" button.

In this screen, you can now choose the access point (S7ONLINE or

DEVICE) to which a connection is to be established.

Click on the "DEVICE" access point.

The "Update" button initiates a search for accessible nodes via the DEVICE

access point again.

SITRAIN Page
Training Document 4-22
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Exercise 2: Online access via LAN interface
Accessible nodes, access point via DEVICE

SIEMENS

1adi STARTER - SI_C04.1 - [Accessible nodes - Intel(R) PRO/1000 MT-Netzwerkverbindung. TCPIP.1]
M Project Edit Targetsystem View Options Window Help

D||@|%) 8| L1058 o)X X|X| a|s|f% | |dlcls| W] ] B|EE)

[3]3 || i =]

||z |m|o|e|

=8P S1.C04.1

%) Paste single drive unit

= fl, $120.CU320_2_ 0P
> Overview

@ Communication

@ > Topology

- Control_Unit

%)) Infeeds

@ Input/output components

-2 Encoder

&2 Drives

@) Documentation
%] SINAMICS LIBRARIES
-2 MONITOR

L —

% [ Torget system output. [E] Load to PG output |

=

[é

=

CIES

=i Accessble nodes

Drive_unit_3 (address = 169.254.11.22, NameDfStation = $120-cu320-2-dp-x127, type = SINAMICS $120 CU320-2 DP V4.6)

Access point

PG/PC.

Extended settings
Access point DEVICE (STARTER, SCOUT)
Interface parameterization used Intel(R) PRO/1000 MT-Netzwerkverbindung. TCPIP.1
IP address of the sought node:
Add IP addresses / subnet masks
Do you want to accept the selected drive units into the project?
Accept | Selectdiveurits | Update | 0

Apcessble nodes | displayed

Press F1 to open Help display.

PC Adapter.PROFIBUS.1 / Intel(R) PRO/1 [§11] interface itself

-169.254.11.22/255.255.0.0

Yes

No

Information on accessible nodes cannot be fully

At least one accessible node has been found in another subnet than the subnet
of the local PG/PC interface. If several subnets exist, the local PG/PC interface
can only reach the nodes that are in the same subnet as the local PG/PC

In orde to also be able to access further nodes, suitable free IP addresses can
be added to the local PG/PC interface.

Do you want to add suitable free IP addresses for the following IP addresses /
subnet masks to the local PG/PC interface?

Help

Course DR-S12-PM

Page 4 - 23

The message "Information on accessible nodes cannot be fully displayed®

appears.

Since the CU320-2 CU has the IP address 169.254.11.22 and the PG has
the IP address 192.168.0.10, it is suggested that you set up a temporary

IP address to communicate with the CU.
Acknowledge this message with "Yes".

The node with the IP address 169.254.11.22 appears in the screen of

accessible nodes. The node is detected as a CU320-2 with firmware

version 4.6.

Select the drive unit and with the button “accept” you can incorporate it into

the still empty project.
This creates a project tree.

Training Document

Page
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Exercise 2: Online access via LAN interface

Connect to target device, go online

o | E ]

Select target devices.,

mp— Eorewmmm il o %)

Device trace

> Measuring function
5P Automatic controller setting
- > Topolegy TT

21 Connt = ‘ Connect to selected target device |

& ) Infeeds Target Device Selection

-2 Input/outpy 1 o thet go oniine with "Connect 1o selected Laiget devices'™
& £ Encoder

-2 Drives
@ 2 Documenta| | Target device | Access point | &3 STARTER - SLOM 1 =nE=n |

@20 SINAMICSLBR| [ §120_CU320_2 0P "CSTONLNE (@] DEVICE Project EdR Targetsytem View Options Window Help

& 2 MONITOR -

“- Dlsleg 8] 2 [ole) o) e ] e lels) ) 2 ) S
| — )3 | Flo e = R = | | oo

Project

Level | Message

] Toet system output [ Load 10 PG outpua |
Downlosd, control end monitoring of medules. |PC Adapter PROFIBUS1 / Intel(R) PRO/1 [T YET YIS

Target system output

PC Adsgpter PROFIBUS1 / Il F) PRO/1 Online mode
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Task The next step is to go online (connect to tarrget system) with the project
The drive unit in the project is to be connected to CU via the "DEVICE" access
point:

1. Open the "Target Device Selection" screen via:
>> Target system -> Select target devices.

2. In this screen, you can select which drive units are to establish a connection
and define which access point is to be used to connect each drive unit in the
project to the target device.

3. Select the drive unit and the "DEVICE" access point.

4. The "Connect to selected target devices" button establishes the connection
to the CU320-2 via TCP/IP.

5. The "Target system output" diagnostics information provides information
about the access point and the IP address of the target system.

SITRAIN Page Course DR-S12-PM
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SIEMENS

| Project Edit Tugesysum View Options Window Help

|D|w|u|1|| 3] 1ivie) | _m x|/ l_ﬁlﬁlﬁll*ltltl'xlﬂ 2 gl |

Online access ...

Y
| 2 Copy RAM to ROM
@ o
i IE > Expert » ; n T
| m-
=23 Save and compile changes Device diagnostics
=3 Save and recompile all
=

Reset device configuration
Some parameters (e.g. bus address, baud rate, etc.) are not reset.

PR

U wriks peot . ’ Upgrade device version/cha A

a8 Documentation
@) SINAMICS LIBRARIES

V' Save device ion to ROM after

-8 MONITOR Do you really want to restore the factory settings?
)| { ves | No | Help
B Alams | [ Target system output | [EH] Load to PG output X§ Diagnosti iew | !
Ere= L ioopen bielp dipley; PC Adapter.PROFIBUSL / Intel(R) PRO/1 Online mode Z
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Task By restoring the factory settings, establish a neutral starting state, and then start
with the automatic configuration:
Procedure
1. Restore the factory settings for the drive:
Select the drive unit using the right mouse key:
>> Target device > Restore factory settings
2. Set the check mark at the "Save device parameterization to ROM after
completion" checkbox
SITRAIN Page Course DR-S12-PM
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Exercise 3: Configuring the drives
automatic configuration
m STARTER - Proj_Train_2 1§ Automatische Konfiguration ﬁ
Projekt Bearbeiten Zielsystem Ansicht Extras Fenster Hilfe /
‘ %) = ~ »| [P [ % FAAN
Die DRIVE-CLIQ-Topologie wird emmitielt und die elektronischen Typenschilder werden
ausgelesen. Die Daten werden anschlieBend ins PG geladen und ersetzen die
Projektierung im Projekt
=& Proj_Train_2 |
#) Einzelantriebsgerat einfugen
=44l Antriebsgeraet_1 |
= E
p— —— ‘ Zustand des [E
> Ubersicht Laufende Aktion Warten auf START
= » Topologie
i f!!! Gontiol Ut | I Starten I J Abbrechen
#-_] Einspeisungen |
-] Ein-/Ausgabe-Komponenten I —
T —] Geber Automatische Inbetriebnahme: - - - ——
@] Antriebe - e -
i & Dokumentation M,m..mm‘.i " oo o nicht
@ BIBLIOTHEKEN SINAMICS S wetlen sie i o e et .
®- (1 BEOBACHTEN
& Vorbelegung fr olle Komponerfen I 7"—"
- - i
Antreb 1 Serw =] Erkennung uber !
[Amebz | Seno =1 Erkennung dber
Projekt [
I Alsme[[F] Ausgabe Ziekystem | &5 Disgnoseibersicht | |
Driicken Sie F1, um Hilfe zu erhalten. CP5611.PROF|
Anéegen it
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Carry out an "Automatic configuration":
>> Automatic configuration
[Message "Status of the drive unit: First commissioning*]

Start the automatic configuration:
>> Configure

Pre-assignment for all components:
>> SERVO > Create

Exit the automatic configuration using the following function:
>> Go OFFLINE

Select "Drive_unit_1" using the right mouse key:
>> Rename > SINAMICS_S120
- the name has been changed to "SINAMICS_S120".

Note If the CU 320-2 detects a DRIVE-CLIQ component with a different firmware
release (possibly also with hotfix), a FW upgrade/downgrade is started
automatically as of FW version 2.5.1. The message "Update in progress" is
displayed. A POWER ON must then be executed to activate the new FW
version.

SITRAIN Page Course DR-S12-PM
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Exercise 3: Configuring the drives
Configuration "Drive_03"

SIEMENS

' STARTER - SICO4 1 - [S120_CU320_2_DP SERVO_03 - Configuration] === EcE |
£ Project Edit Torgetsystem View Options Window Help _[#]x
O @%| @] - ||| || ¥ ]| ] df5 | -+ dalia]®| 2] 2] |
& |5 [ = i
= Display dats set Drive data set DDS 0 Corfigure DDS.. 4dd DDS.
v e
) Paste single drive unit Command data sel: COS 0 Add CDS.
= flp 5120 CU320_2 DP
> Ovenview
B3 Communication Configuration | Drive data sets | Comand data sets | Urits | Reference vasisbss - seting | Blocked kst - seting |
- > Topology Mame: SERVD_03 Drive obiects type: M) sEAvD
B Control_Unit
-3 Infeeds Dirve object o 3 Conlrol ype: I21] Speed conirol with encoder]
@ ] Input/output companents Function extensions Funclion modules / lech, packages. PROFldive telegram: 1333] Free telegram configuation with BICO
-2 Encoder
5 Drives SERVO_03 Molor_Modke_3 [Power_urit)
g Pata i X _Mode X SERVD_03 Encode._5 (Encader 1)
b stivo.2 I 3 Component rumber SMic 1
s Power uni lype: Double molor modkde p2) (L L —
- Order na- ESL31202TE1 304« -
PP O - e f, Type SMC20
; omer i 1afed cun ms
> Exipasin Order o 65LI055-0AAD0 5B x
Power uri rated power. 1.60 ki’ ; |
DAIVE CLig | [
#f Drive navigator Curent power uni cperating values | |
> Control logic DREE |
3 Open-loop/closed-loop control | e 10]No encodes
8- Funcions Order no L ————
-2 Messages and moniloring SERVD_03 Motor_6 (Motar) Mol data U 0
% Commissioning -
% Communication Mot lype: [2] Synchionous motor (rotaling, pesmanert-
i Disgnostics No it datais avaiable fos the motor
20 Documentation Speedt 00mm
a1 SINAMICS LIBRARJES Tosua 000Nm
4 2] MONITOR o o
Biake avalable No
Motor data set rmber [
! Relerence variables -
[22:3] ] ] G | O [ Oow Help
[Ed] B e g SO0 |
* [ Torget system uiput [FR] Losd 1o PG outps |
Press FL 1o wpen Help dipley PC Adapter PROFIBUSL/ IntekR) PRO/. (Y TR
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Task

In the project navigator, compare the results of the automatic configuration for

your training equipment with the above diagram:

SINAMICS_S120 > Communication > Telegram configuration > IF1
Drive objectno. 1 = CU_S 004

Drive object no. 2 =

Drive object no. 3 =
Drive object n0. 4=
Drives > Drive_02 > Configuration
Power unit order N0.:
Motor order no.:

Encoder type:

Drives > Drive_03 > Configuration
Power unit order N0.:
Motor order no.:

Encoder type:

Conclusion:
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Exercise 3: Configuring the drives SIEMENS

Configuration "SERVO_03"

e ion - S120_CU320_2_DP - C Wire Operation signal (ISWUE17130) =
[T  O:ve SERVO_03.00S 0

i The Operation signal must be wired!

Function modes = - Caution: If the infeed is conlrolled by another CU, the Operation signal of
I~ [Extended setpont channel Configuration - $120_CU320_2 P - Power unit infeed 1863.0 must be wired to "Bl: Infeed operation” of diive p864 via &
e BICO interconnection
; ;eclmobw ‘controller v Drive: SERVO_03,00S 0 If this is not taken into consideration, damage to the infeed may resull
asic postioner = —
™ Ext messages/monitoing t Configure the power section component
e e —————
Component name [Motor_Moduie3 s
Closed-oop control
Connection vokage 510-720VDC 5
Setpont 4
—O— 2N el Codling method: [Intemal ai cooing =~
& Trps: |Double matdi o ration - $120_CU320.2.DP - Power unit BICO
[ T Dive: SERVD_03,005 0
Contiol type: | 2
[21] Speed control (wih encoder Power unt selection = e ez ]

Infeed in operation

Actusl speed value o % = » BSL3120-2TE 1504
ESLIIDAMEL Ohee  4BKW
@ SSLI202TEN S A7KW
BSL3420-2TE 11 ZAnx 1kW

BSL3420-2TE130A  16KW
BSLIM202TE1S0Mx 27 KW

Next >
<Back New> |
B AR —
D
1]
Course DR-S12-PM Page 4 - 28 SITRAIN © Sieme
Task As only the power unit (Motor Module) and the encoder interface (SMC20) have

been identified for drive object "Servo_03", the motor and encoder data must
now be configured:

1. Configure the drive object "Servo_03":
>> Drives > Servo_03 > Configuration > Configure DDS...

2. Run through the configuration routine with the following settings for the
control structure:
* NO function modules
+ Control type: Speed control (with encoder)

3. Power unit: keep the preassigned settings!
4. Power unit BICO: Here, to evaluate the feedback signal from the infeed unit,

select the following BICO interconnection:
Infeed in operation (p864): >> CU_S_004, r722: Bit 16

SITRAIN Page
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Exercise 3: Configuring the drives
Configuration "SERVO_03"

SIEMENS

c ion - S120_CU320_2.0P -
GCoriol e Diive: SERVD_03.005 0 Configuration - $120_CU320_2_OP - Encoder
v
v v Diive: SERVO_03, 00S 0. MDS 0
[N  Configure the power unit connections for the double motor module v
" v
BSLI20.2TE13 0 o ‘Which encoder do you wank lo use?
(Ln =34) 2 ¥ Encoder1 I Encoder2 I Encoder3
n = - s s—
Configuration - $120_CU320_2_OP - Motor Encoder 1 |
v Dive: SERVD_03,D0S 0.MDS 0
v Encoder evakistion: [SM_§ =l
3 ; o L Encodernome:  [Encoders
| I 11cto name Motce_6 -
" Motor with = $120.CU30.2.00 r
& Commaion’d 2 — @ Selectstonded [ Vot
) @ Selectstant [ Diive: SERVD_03,005 0 encode fom it
 Entermatal [ Sy |
v  Enterdsa
Motor holding brake activation
Motor type (23T ] |
e € Use a motos holding beake fineml or exteed Encoder Code rumber
Mot selection: IR ¢ 5 i use 3 molo holding biakel DRIVE-CLIQ encodes AS20), singletum 202
Ordes no. | Rated sp| » - : DRIVE-CLID encoder AM20. muibtun 4095 204
K011k 2emoo 6000 U/e Motors with intemal motor holding brake: ‘“ DRIVE-CLIQ encoder AS24, singletum 222
TFK7011 98K 7000 6000 U/ plis——T ) ) DRIVE-CLIQ encoder AM24, mulituin 4095 244
1FK7015x8K w00 6000 U/r TFK oo wcsor i £ 3 ¢ Rum:: mn:
1FK201500K Twmooe 6000 U4 = \ Resolver 2 speed 1002
Resalver 3 speed 1002
0. Resolver 4 1004
2048.1Vpp, ABCDR 2001 o
K70 K Temoos G000 U/ Detsis
1FK7033wAF 2xa0000 3000 U Motors without intemal motor holding brake:
TFK7033 4K 700 6000 U, FE7)
<Bad KA Fecoss H000 U/ F e ———
— PK70BHKTxox 6000 U
e e <Back | MNew> Cocel | Heo |
=)
o
[iEiwe
< Back Nest 5f o
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>> Select a standard motor from the list

>> Motor type: 1FK7 synchronous motor ...

Motor holding brake: >> Do not use a motor holding brake.

Motor: Enter the motor data based on the motor order number:

Encoder: >> Sin/cos incremental C/D (Code number: 2001) > OK

SITRAIN
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s
Exercise 3: Configuring the drives IEMENS

Configuration "SERVO_03"

Confi $120_CU320_2.0P - Process ds
v Deive: SERVD_03.00S 0

v

v

B Select the PROPIdive telegram:

M B

M [1393) Free telegram conbgusation with BICO I~

pame—]

Lé| Configuration - $120_CU320 2_DP - Summary

b 1 e The folowing dataofthe dive has been erlerect
v

Oulput dota/ selpoint 0| [ Coriral suchae

PAERCeR ol i Contoltype: [21] Speed conrlfwith encoder]

v Powet uni
v Component name: Moo Modde_3

Notes ¥ Campanent ype: Double mokor mackde

1. The PROFIdive process data vllbe ecconnecf 1) I 4TEL e

patemeters i accordance wih he seecied isogra] | | MMM | Raledponer 16KV
BICO parameters cannot be subsequently changed Power urdt BICO:

0864 (B1:Infeed operation): BO Contol_Unk (72216
2 These data iefe 1o ntedace 1 in accordance wilf [Power urit connection
‘on the contioluri.

Lo m"‘lz’g‘;‘ﬁfﬁ, ynchrones] PR A3 R AL Gt S )
Ordt na: TFKT0220AK7kmogs | §7rre e tomeomme o e et i —
Rlated speed: 5000 U/min
Raled tcrque: 0.6 N

Rlated curent: 1.4 A

M

otor e
Molor hokdng brake: Not avalable|
Encoder

e
Encoder evakistion name 1: SM_4

<Back [ Net> Cancel
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8. Process data exchange (drive): Keep the default
"Free telegram configuration with BICO" and exit the drive configuration for
"SERVO_03".

9. Save the data.
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Exercise 3: Configuring the drives
Establish connection, download project to target device

SIEMENS

‘@l STARTER - SI.C04_1
Project Edit Targetsystem View Options Window Help

1% ) Imle) -1 ) < alels) +ean) 5 b @
b1

[ i e A e [ | [ J

o ]| %

%) Paste single drive unit

S M 5120_CU320 2 DP
%) Automatic Cenfiguration
Download (WWBS:41732) =]
)
0 The project will be saved and the drive unit data downloaded to load to target device
the target device!

™ Store additional data on the target device
r
¥ After loading, copy RAM to ROM

Start download?
Yes No Help
Course DR-S12-PM Page 4 - 31
Task The data saved in the project should now be transferred to the CU320-2.
1. Go online using the yellow button.
2. Download the data to the target device.
3. The data should then also be saved in the ROM of the target device.
SITRAIN Page Course DR-S12-PM
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Exercise 3: Configuring the drives
Adapting the training equipment

SIEMENS

20 STARTER - SI.C04 1 - [S120_CU320_2_DP.SERVO_03 - Expert fist] =3 goy =~
Project Edit Targetsystem View Options Window Help s
%) 8| x| [Fe il % o) u ESE
@ 20 | =] |2 e || |8 = L || E|o|@)]
g I |G||®) | [Enersearcior ] 4] | V[E)]| o [rersseoma -] @)
® Paste single drive unit Expert bt |
. @ Parame... | Dat Parameter text Online vaiue SERVO_03 | Unit | Modifiable to_| Access level | Minimum | =
AL ~laxlan ~lan ) q ~la ~la ~l
o [ || R pover o e | 16
@ % Communication 105 | @r20710) | | Rated power unk current, Rated value
# > Topology 106 - 1
&9 B Control_Unit <-"‘|‘H—‘7 @ 12050 Power unt maximum current, Catalog | 2 I
4 ) Infeeds -'Mﬁ”’ votage 13 I
@ n nent 109 URERISNNNN | FEWSTUMT it i3 1
A b oot o I — s -
> 21 o e T B
@4 fy SERVO_ 02 <-. SaGR78 || DC ink volage undervoRage threshold | & | 80
S99 fy SERVO 03 e e i I 0 I
#) Paste DCC chart 115 | 1289 | | Arms | 3 !
> Configuration 116 [p250 (6] Reduce output current .| |Resdytorun |3
> Expert st 117|293 0 < | 3
e i [y 526 % {opeamo—13 0
e O o T s s opesi s
O gpe: 120 | r296 | DC ink votage undervoliage threshold | 146 v_1 IE3
@) Open-loop/closed-loop | | DC ik volage overvolage threshold | v 12 1
% » Functions i | Commissionn_ |1 I
- Messages and monitorir [ Commissionn__ | 1 o
@ » Com To 1 B 12 1
Jon | 2 T
|83 | Vrms | Commasionn |1 I
# ) Documentation 1 IHED LA Coulana S S s
20 SNAMICS LBRARKS R T [ o s
%2 MONITOR e 2 B S
Project @ servoos |
I s [ER) Torget system output | ] Load 1o PG output | [] Compde/check output | RF Disgnostics overview |
Press F1 to open Help display PC Adapter PROFIBUS. / Intel(R) PRO/1 Online mode
P210:  Drive unit line supply voltage: 380 V
P278:  DC-link voltage undervoltage threshold reduction: -80 V
P340: Complete calculation: 1
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Task

Procedure

Note for SINUMERIK

As the training cases are operated with a 1-phase 230 VV AC supply voltage
instead of 3-phase supply voltage, and have therefore also been adapted from
the hardware perspective, the voltage of the DC link monitoring must now also
be appropriately adapted:

The drive unit line supply voltage for the Motor Module (drive: p210) is obtained
from the line voltage and the infeed type:

U_line: 400V, controlled = U_DC_link = U_line * 1.5
(e.g.: 400V AC * 1.5 = 600V DC)

U_line: 230V, unregulated = U_DC_link = U_line * 1.43
(e.g.: 230V AC *1.43 =329V DC)

On the 230 V training case, p210 must be set to 329.

In order to ensure a higher margin to the internal fault threshold
"U_DC_link_max“ in generator mode, the following setting is recommended:

>> SERVO_03, p210 = 380

To ensure that the fault threshold "U_DC_link_min" is not undershot in motor
mode:

>> SERVO_03, p278 = - 80

The upper and lower limits for DC link monitoring (p1244 = 710, p1248 = 205)
are recalculated using:

>> SERVO_03, p340=1
Also use these settings for SERVO_02.

At the 400V rack with SINUMERIK 840D solution line, the setting remains:
p210 = 600.

SITRAIN
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Exercise 3: Configuring the drives
Adapting the training equipment

SIEMENS

i STARTER - SI_C04 1 - [S120_CU320_2 DP.SERVO_03 - Expert list] [E=3 FoR ==~
[@ Project Edit Targetsystem View Options Window Help _l&][x
(%] &) +|5|@) || ¥ Y Y e [ =
[ Y =3 74 [ 2 40 )
= B .o || Entersearchted  ~| 48] V|||~ |nexacecmal -] @)
®) Paste single drive unit Expertfist |
& 2
o % $120.CU320.2.0P @ Parame... | Dat:| Parameter text Online value SERVO_03 | Unit | Modifiable to | Access level | Minimum | ~
®) Automatic Configuration Zla A=l - Sia ~la sla =ia ik =1
> Overview 336 | pB80 BI Line contactor feedback signal SERVO_03 - 18631 [Readytorun |3 |
@-» Communication 337 | pe8i | Line contactor monkoring time |'100 |ms [Readytorun |2 I
@ > Topology 338 | pos2 | Power unt ON delay IO |ms_|Readytorun |3 I
@~ [ Control_Unit 339 | m e i - | 12
2 Infeeds tT™S% (0054 | |5t nfeed operaton Control_Un - 1722.16 wn |2
@ 1 Input/output components — = Power unt DC switch debounce time 65000 ” o run i 3 1 0
5 & Encoder 342 | pegsio) raTe e etV aTe PO e Unt CO 1 Readytorun |1
p g B | BO: Pariing axis, status word [oH | 2
= Drives 344 |pB97 | Bt Parking axis selecton 0 [Readytorun |2
@~ fy SERVO_02 45 | @rese CO/B0: Control word sequence conrol | 147EH 2
=4 fy SERVO 03 346 | @899 | CO/BO: Status word sequence control_| 2281 2
#) Paste DCC chart 347 |22 F1 PROFIdrive PZD telegram selecton _|[995] Free telegram confg Resdytorun |1
> Configuration 348 | @r924(0) | ZSW bt pulses enabled, Signal number | 0 | 3 |
> Expertlist 349 [ 9928 | PROFidrive clock synchronous sign-of_ | 1 |Operaton |3 [0
3 Drive navigator 350 | r930 | PROFidrive operating mode I3 | I3 |
S Contrel logic 351 (o4 CO: Counter for fauk buffer changes | 0 2
it 352 | B r94s(o] Faut code 0 2
@ » Open-loop/closed-loop 353 | @ 9470 [ Faut number o i 3 IE
@-) Functions 354 | @ ro46(0] [ Faut tme recewed n milseconds |0 [ms | 3 I
@) Messages and monitorir 355 | @ 94910 | Faut value I | 3 |
@ Commissioning 356 | p9s2 | Faul cases counter 0 | Operation 3 o
> Communication 357 [ p970. | Reset drive parameters 107 nactve Commssionn.._ | 2 |
@- Diagnostics 358 [p971 | | Savedrive object parameters |10) nactive [Operaton |1 |
&) Documentation 355 | @ro75(0) [ Orive object entification, Company (SL.| 42 2 |
30 | @ r979(0] | PROFidrive encoder format, Header | 21266 | ) I3 |
i :" :r;::ﬁé:usmmzs 31 [p1000[0] | C_| Macro Connector puls (C1) for speed [0 [Resdytorun |1 9 &
it »
Project | § servom [
I Alaems [E5] Target system output | [] Load to PG output | ] Compie/check output | XF Diagnostics overview |
Press 1 to open Help display. PC Adapter,PROFIBUS.1 / Intel(R) PRO/1 Online mode

Course DR-S12-PM

P864: Infeed operation: Control_unit: r722.16
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Task

The training case has an infeed (Smart Line Module) without DRIVE-CLIQ

connection to the CU320. The infeed provides a ready signal via terminal X21.

On

the training equipment, this signal is routed to the digital input DI16 of the

CuU.
In addition to the control signals, each drive also requires the signal "Infeed

rea
Thi

dy" for the enable.
s signal must be applied to parameter p864.

Open the expert list of the drive.

At parameter "p864: Infeed operation”, the digital input of the CU to which
the infeed signal is connected must be specified.

Go to the line of p864. Click on the value of the parameter to open the value
screen.

Select "CU_S 004" as signal source and the parameter value p722: bit16.
The result is then:
p864: CU_S_004: r722.16

Check this parameter assignment also for the "SERVO_02" drive.
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maximum speed

Exercise 3: Configuring the drives

SIEMENS

[ Speed comoter |

Contra type
——

Refarencs madel o

P gain
Resetime

Stac speed sepaint 0000

000

=l

pm

[[21] Spead conrat (v ancoder

030

[F

(© Spesdsewpointimiad

0000 Nms/rad

Adaptason

msjrad —
ms —

00apm

a00ms

s ® Functions
» Messages and manitori
%P Commissioning
on

# (2] SINAMICS LIBRARIES

Masimuen benit

-1 MONITOR

Proset

[

Course DR-S12-PM

Page 4 - 34

8. The drives in the trainingsrack may turn only with a maximum speed of 6000
rpm. Using the automatic setting the rated motor speed is set to 6000 rpm
and the maximum speed is set to 10000 rpm. Change the maximum speed
to 6000 rpm in the menue: drive >> open loop/closed loop control >>
speed controller >> speed setpoint limit: n_max: 6000 rpm.

SITRAIN
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SIEMENS

Exercise 4: Testing with control panel

-] Drives
= f SERVO_02
> Expert list
» Control lo:

» Functions

-3

# ) Paste DCC chart
» Configuration

¥ Drive navigator

gic

» Open-loop/closed-loop control

» Messages and monitoring ON Control area ‘ Speed SetpOInt ‘
» Commissicning

‘ Assume control priority ‘

Dlagnoshcs area

>
> Devicetrace
> Function generalor
> v} 0 I
2N 2 F-seRvO_ v o] TE Heb
K
» Co Give up control priority! m. ﬂ n setpoint specification ., B 0
& Di n=[ a0 0% 3 = 200%
CDs: r fpm “ nx 100 % =
!_ Enables pos: [ O [ %0000 pm
© Enables available [31] Ready for switching on - set "ON/OFF1™ = "0/1" (p0840)
S o | Dutput frequency smaothed =]
Diagnostics pecifie ctual
- 00 01 0.0Hz
OFF1 enable Missing enables (r46): 1
OFF2 enable . 0.00 0.00 Nm -
© OFF3 enable Bit [CO: Dutput vokage smosthed ~]
Enable operation B 0.0 Vims
Ramp-function gen. enable 0 O OFF1 enable missing
g:‘:::f::blﬂewa“" ot 30 () Speed controler inhibited Molor curent 000 Ams
Torque utilization: 00 %
Alaims_#fg Control panel ,E Taiget system output | [ Load to PG output | [ Compie/check output | & Diagnostics overview |
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Task Test the drive function using the control panel:
1. Activate the control panel for SERVO_02:
>> Drives > SERVO_02 > Commissioning > Control panel
2. If required, shift the screen split somewhat towards the top
3. Using the appropriate button, select:
* “Show control area*
 "Show diagnostics area”
4. Assume control priority — and observe the safety notes under all
circumstances
5. Press the "Diagnostics" button and select the "Missing enables® tab:
Observe the missing enables!
6. Setthe required enables
7. Now observe the feedback messages:
* OFF1 enable missing
» Speed controller inhibited
8. Set the scaling slider to 0%
8. For the 100% setpoint, for example, specify 1000 rpm
9. Now issue the ON command using the green button and monitor the drive.
10. Change the scaling:
The drive can be operated between 0 and 2000 rpm.
Monitor the setpoint and actual value display
11. After the test has been successfully completed, give up the control priority.
12. Test SERVO_03 in the same way.
SITRAIN Page Course DR-S12-PM
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Exercise 5: Data backup SIEMENS

Saving data to ROM and in the PC

<} é‘nlml'zllﬁ'ﬁl‘

load to PG

Save to hard disk

+ Save the data to ROM (CF card)
* load the data to the PG
+ Save the data to the hard disk
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Task After the drives have been tested using the control panel, the data can be
saved. The data should be saved both to ROM (and therefore on the CF card)
and to the hard disk of the PG:

1. To save the data to ROM, press the "Copy RAM to ROM" icon.

2. To save the data in the PG, press the "Load drive unit to PG" icon and then
save the data to the hard disk using the "Save project" icon.

This ensures that the same parameter values are present both in the PG and in
the control after restart.

SITRAIN Page Course DR-S12-PM
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Exercise 6: Changing the IP addresses i

Changing the IP address for the PG

IP-Adresse: 192.168.0.10 IP-Adresse: 169.254.11.22
Subnetz: 255.255.255.0 Subnetz: 255.255.0.0
Add IP addresses / subnet masks

0 Information on accessible nodes cannot be fully
displayed
At least one accessible node has been found in another subnet than the subnet
of the local PG/PC interface. If several subnets exist, the local PG/PC interface
can only reach the nodes that are in the same subnet as the local PG/PC
interface itself
In order to also be able to access further nodes, suitable free IP addresses can
be added to the local PG/PC interface.

Do you want to add suitable free IP addresses for the following IP addresses /
subnet masks to the local PG/PC interface?

-169.254.11.22/255.255.0.0

Yes No Help
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Task The "Accessible nodes" function has added a further temporary IP address in
the PG, which can set up communication to the CU320-2.

This IP address is deleted again when STARTER is exited.

If STARTER is restarted, no online connection would be set up, since the
temporary IP address is no longer available.

In this case, it is necessary either to assign a non-temporary IP address to the
PG or to change the IP address of the CU 320-2.

In this exercise, a further non-temporary IP address is assigned to the PG
initially.

The last step shows how to change the IP address of the CU320-2 if it is not
possible to adapt the IP address of the PG.
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Exercise 6: Changing the IP addresses

Changing the IP address for the PG

SIEMENS

Set PGPC Interface

AccessPalh | LLOP / DCP

Aiccess Poin of the Appheaion:

DEVICE (STARTER, SCOUT) =

Intesfoce Pasometes Assigrment Lised

TCPAP-> Inelfl) G2574L Gigabi

BALCSMTCRAR]
H@s7use
BATCPAP - IR 825741 Gigati

< >

(Assigring Parameters to Your NDIS CPy

with TCP/IP Protocal [AFC-10051]
Iierdace

Add/Fiemove:

[

(Abemative accass for “Accessbls nodes” in SCOUT or STARTER)

HATCRIP > el 625771M Gignb

[ LAN-Verbindung Properiies 57 Losernet Protocol (TCP/1P) Prope 7]
Gereral | Advanced | Ganeral |
TCPAP -» IntelfR) B2577LM Gag) Conned using “You can gal P setings assgned aulomedcally | your natwork supparts this.
i apisbity, Oharwise. o e 10 83K oot nEwark aciniskelar ot
I B eI 52574, Gigodit Network Cornsc o ppeopiicts 1P sakins
S This comnecton [T r——
T 5| @ Use b olown P srss:
A P [ v 0
bd Subnet mask: 265 255 . 265 . 0
| B
Detoul gorsway
Properties - Intel(R) PRO/1000 MT-Netawerkverbndung TCPIP.1 [ Instal | | Properies |
TCPAP atwosk | Detads | Descripian e
. Tromsivizsion T . senver sddreszes
x Ackmouiedze
B s diversa earoannactad nawarks. il R
. N Ahemate DNS server
Fan Acknowisdge i naant forthe communcaton o ¥ Shawican innotfication arsa when comecied
SIMATIC 57 or 55 anly f less than 16 connections are to be F
Advanced
PE— = = o] coe
Tt M =
s Network Connections - ol x|
File Edt View Favorites Tools Advaced Help >
= © ~ ¥ | Seach | Folders [~
[r— )drﬂsh‘ Network Corrections ~lBe

Network Tasks =

R Other Places LA
Network properties — :
l— = = LAN-Verbindung
LAN er High-Speed
Infemet Not connected, Firewalled
i urokugged, -1 Drahliose Natzwerkver]
Wk
Intel(R) 62574, Giggbit -
Network Cornactic

A LAN-Verbindung 2
Bk

Network cable unplugged, Firewalled
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Task

Procedure

The IP addresses of both Ethernet interfaces of the PGs are configured via the
network connections. In this task, a further IP address is to be added to an

existing one.

The IP addresses of the LAN interfaces of the PG can be read and changed via

the network connections.

Another method is via the PG/PC interface:

1. Open the "Set PG/PC Interface" screen. If "DEVICE" is selected as the
access point, TCP/IP... is shown as interface configuration.’

2. "Properties" and "Network properties" enable you to access the network

connections.

If you select the LAN interface, you can use the context menu to read out and

modify the properties.
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Exercise 6: Changing the IP addresses SIEMENS

Adding an IP address

1st Method

7] 21x]
sy — P S |one | wiis | oo |
i TCP/IP Address 20
IP address: 168 . 254 . 11 . 10
Subnetmask: 255 . 255 0 0
——
E—
= I =]
2nd Method
2]

[ —

 Chisn EHS sumvo mbngs ssmscaly
% U o o 0 soron s

[ — r
Adamens O sanar .
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Procedure If a fixed IP address is assigned to the PG, the "Add" button can be used to add

new IP address:

Procedure Add the new IP address 169.254.11.10 with subnet mask 255.255.0.0. If "Obtain
an IP address automatically" is set in the properties, the "Alternate
configuration" tab can be used to enter a further IP address. This is not the case
for our training PG but could be for PCs that are integrated into the network.
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Sel IF configuration

: : SIEMENS
Exercise 6: Changing the IP addresses
Changing the IP address of the LAN interface of the CU320-2
Edit Ethemet node
& STARTER - SI_C04 1 - [Accessible nodes - Intel(R) PRO/1000 MT-Netzwerkverbindung.TCPIP.1] (Sl [ Etenetnode e secestie s
M Project Edit Targetsystem View Options Window Help Bl | i asden P
L e T e e e g 1

B3 Accessible nodes

Extended settings
Access point:

Drive_unit_1 [address = 169.254.11.22, NameDIStation = $120-cu320-2-dp«127. type = SINAMICS 5120 CU3202DP V4

Device diagnostics
I Edit Ethernet node... I
Flashing

DEVICE (STARTER, SCOUT)

c

% Lize IP parameter

1P address CE-BIN] .
ader @ Dot use ouler
Subriel mask: %525 0 0 © Useroute

Take IP address fiom & DHCP serves
Identified via

Flouter

%4 IP configruati(ﬂ

Chert |D:
Access point "
Interface parameterization used: IntellR) PRO/1000 MT -Netzwerkverbindung. TCPIP.1 PG/PC. Assign IP conliguration \
IP address of the sought node: o BTt T —
Devpe name /—I“ )
Do you want to accept the selected dive units into the project? t M oi2dpall 22 b |
J Select drive units J Update | Close Hel|  pieset 1o tactony seings
Reset
i | =
—_— evice name
* B Target system output [ Compile/check output | Close
Press F1 to open Help display.

Intel(R) PRO/1000 MT-Netzwerkverbind: [S]j{ITi{{-0 LTI [

Edit Ethernet node

Information

The parameters have been ransferred successhull.

Close.

Course DR-S12-PM

The IP address of the LAN interface of the CU320 can also be changed and
thereby matched to the IP addresses of the communications partners:

1. The "Accessible nodes" button shows the nodes in the network and is used
to create a temporary IP address in the PG, if this is required.

Page 4 - 40
Procedure
2.
node ...“ function.
3.
the nodes.
4.
screen.
5.
device name.
SITRAIN

The context menu of the mode enables you to access the "Edit Ethernet
The screen that follows can be used to output the IP and MAC addresses of
The IP address of an individually selected node can also be changed in this

Nodes that are integrated in a PROFINET network can also be assigned a

Training Document

Page
4-40

Course DR-S12-PM
STARTER connection to target device




SIEMENS

Chapter 5

Line and motor modules booksize
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Learning Targets

+ You will be familiar with the principle of line infeed operation:
Basic Line Module, Smart Line Module, Active Line Module

You will be familiar with the operating principle of the Motor Module
* You will be familiar with the task of a braking resistor

* You will be familiar with the DC link and the electrical hazards

4
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Component overview
Component designations

SIEMENS

Line-side components
Line reactors
Line fiters

Adtive Interface
Modules

Power supply

For applicable 24 V device,
see Catalog KT 10.1

g

Control Units
custo
Cu320-2

s

Supplementary
system components

.

Line Modules
Basic Line Modules
Smart Line

Modules -
Active Line
Modules
Motor Modules
A
Double Motor S
Modules ;

Single Motor
Modules

Load-side components
Motor reactors

13 [

DC link components
Braking Module
Braking resistors
Capaditor Module
Control Supply Module

e at

Control Units SIMOTION
D410

D425 "
D435

D445-1

cxaz n

Power Modules

{ . v.'

3

!

Sine-wave filters.

gL aim
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Line Modules

Motor Modules

DC-link
components

Line-side
components

Motor-side / load-side

For supplying the motor power. A distinction is made between the Basic Line
Module, Smart Line Module and Active Line Module.

The Motor Module is responsible for the power unit of a drive. A differentiation is
made between Single Motor Modules for one drive and Double Motor Modules
for two drives.

Braking Modules, braking resistors, Capacitor Modules and Control Supply
Modules are available as DC link components.

DC link components allow the modules to be implemented in multi-tier
arrangements.

Line-side power components are fuses, contactors, reactors and filters, which
are required for switching the energy supply and meeting EMC requirements.

components Motor side components are motor reactors or sine filters, for example.

Additional system

components Further digital and analog inputs/outputs can be connected to the system using
the expansion components. Functions such as measuring probes or output
cams can be implemented.

SITRAIN Page Course DR-S12-PM
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Line-side Power Modules
Overview of infeeds

Basic Infeed Smart Infeed Active Infeed

Modules

Operating mode

Power electronics

Grid fluctuation

Line-commutated
B6 rectifier

Basic Line Module

Infeed /
unregulated

Thyristors

Influence the DC link

Line-commutated
IGBT rectifier

Smart Line Module

Infeed and regenerative
feedback/unregulated

IGBTs

Influence the DC link

SIEMENS

Actively controlled
IGBT rectifier

Active Line Module
Active Interface Module

Infeed and regenerative
feedback/regulated

IGBTs

Are smoothed out

voltage voltage

Harmonics To be taken into account To be taken into account Can be neglected

Reactive power No No Yes

compensation

Availability G130, G150, S120 S120 S$120, S150

Course DR-S12-PM Page5-4
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Line-side Power Modules
Basic structure of a Basic Line Module / Booksize

U, f = constant

"B

e.g. 3AC, 400V, 50 Hz

A Line current Pre-charging

Unc mm - _
Jn\!\l_ V Jn\l\\. N

unregulated

R
o1 1 s —
| ol BEE Bt ua
W1 (] w2
( = Ui w =
. +, 5%
A K g
= :

Pre-charging is performed via the pre-charging resistors; in the "operating" state, these are bypassed.

Course DR-S12-PM
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Properties Properties of the Basic Line Module "booksize" format:

Unregulated infeed unit with diode bridge (B6 circuit)

Pre-charging via the pre-charging resistors with time monitoring

Not capable of energy recovery

Integrated protective functions (overtemperature, DC link undervoltage/
overvoltage, phase failure)

Dimensioned for continuous rated current (power overload possible at
reduced rated current)

SITRAIN
Training Document

Page Course DR-S12-PM
5-5 Line and motor modules booksize




Line-side Power Modules
Basic structure of a Basic Line Module / Chassis

U, f = constant 'y
UDC Line current

SIEMENS

Pre-charging

nln

=5

=~
(=

w
=

U AR
10008 I— e R

e.g. 3AC, 400V, 50 Hz unregulated

DC link

—
Option
"Pulsed resistor” '

W1

J Vi Is I~ Ix

nv - =

Pre-charging is performed using a firing pulse offset;

in the "operating" state the firing angle is a = 0 degrees.

Course DR-S12-PM Page5-6

| Rectifier with pre-charging |

Properties Properties of the Basic Line Module in "chassis" format:
* Unregulated infeed unit with thyristor technology (B6 circuit)
» Integrated time-controlled pre-charging via firing angle (no pre-charging

resistors)
* Not capable of energy recovery

» Integrated protective functions (overtemperature, DC link undervoltage/

overvoltage, phase failure)

+ Dimensioned for continuous rated current (power overload possible at

reduced rated current)
» Line-side reactor with 2% uk normally required
» Infeed of an external 24 V supply necessary

SITRAIN Page
Training Document 5-6
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Line-side Power Modules

Basic structure of a Smart Line Module / Booksize

U, f = constant 'y
UDC Line current Pre-charging
u — |= [AA A
AC-DC 7@ ALV '
B ¥ A\ Y -
e.g. 3AC, 400V, 50 Hz unregulated

U1

E K EHFKE o

W1 _Ié:l_ w2
ﬁ = WR E@

Pre-charging DC link

Pre-charging is performed via the pre-charging resistors in the smart line module;

in the "operating" state, these are bypassed.

Course DR-S12-PM Page5-7

Properties Properties of the Smart Line Module:
* Unregulated infeed/regenerative feedback unit in IGBT technology
» External pre-charging through line-side contactors and resistors

+ Stable regenerative feedback by using IGBT modules. Prevention of
switching losses results in better utilization of the IGBT modules

» Integrated protective functions (overtemperature, DC link undervoltage/
overvoltage, phase failure)

+ Dimensioned for continuous rated current (power overload possible at
reduced rated current)

» Line-side reactor with 4% uk normally required

SIT_RAIN Page Course DR-S12-PM
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Line-side Power Modules
Basic structure of an Active Line Module / Booksize

SIEMENS

U, f = constant

"B

e.g. 3AC, 400V, 50 Hz

+ Line current Pre-charging

B

ALM

Regulated to setpoint

U1
Vi
W1

===N s
= = w 0O

4@ 4@ 4@ vz

Course DR-S12-PM

Pre-charging DC link

Pre-charging is performed via the pre-charging resistors (Booksize: in the ALM, Chassis in the AIM);

in the "operating" state, these are bypassed.

Page5-8

Properties Properties of the Active Line Module:
* Regulated infeed/regenerative feedback unit in IGBT technology
» Pre-charging in the Active Interface Module through contactors and resistors
» Unrestricted line feedback
» Step-up converter (boost) operation enables regulated DC link voltage and
sinusoidal line currents
* Innovative Clean Power Filter for minimum line harmonic distortion
» Reactive power compensation possible
+ Integrated protective functions (overtemperature, DC link undervoltage/
overvoltage, phase failure)
» Dimensioned for continuous rated current (power overload possible at
reduced rated current)
+ Line-side reactor required for step-up converter operation
SITRAIN Page Course DR-S12-PM
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Line-side Power Modules
Product overview Booksize and Booksize Compact

Basic Line Module Smart Line Module Active Line Module
Booksize compact Booksize compact Booksize compact
400V 20/40/100 kW 400V 20/40/100 kW 400V 20/40/100 kW
Booksize Booksize
400V 20/40/100 kW Booksize 400V 16/36/55/80/120 kW
400 V 5/10/16/36 kW

' i

&2

Lifie connection Line connection

Course DR-S12-PM Page5-9 SITRAIN © Siemens AG 2015

Notes
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Line-side Power Modules

Line Modules with DRIVE-CLiQ

"Infeed operation" via

DRIVE-CLIQ connection (software):

Line Module » Motor Module

Infeed_r863.0 = drive_02_p864
= drive_03_p864

SIEMENS

Direct specification of "Infeed operation”

Line Modules without DRIVE-CLiQ

"Infeed operation" via

HW wiring (DO » DI):

SLM X21:1 (DO) » CU320-2 X122:5 (DI16)

CU320_2_r722.16 = drive_02_p864
= drive_03_p864

ol M CU320-2 : DO
r863.0)— ) p8e4 :
=2 e Ready for O"E/U\O_Z_‘”z“@—;—% p864 }R_ea’dy o
S switching on DO HW DI SW switching on
Course DR-S12-PM Page 5- 10 SITRAIN © Siemens AG 2015

Infeed operation

With a Basic Line Module or Smart Line Module that does not have a DRIVE-
CLiQ connection, the "Infeed Ready" signal is sent to the outside via connector
X21.1 (DO: Ready).

The signal is set by the module to "1" ("High level") if the following conditions
are fulfilled:

» Electronic power supply (X24) is "OK"
* DC link is precharged

* Pulse enable (X21.3/.4) in effect

* No overtemperature

» No overcurrent tripping

For correct operation, this signal must be "interconnected" to the parameter
p864 (“Infeed operation™) of every drive object.

Because the DRIVE-CLIQ connection is missing, this signal cannot be
interconnected directly to parameter p864; it first has to be wired to a digital
input of the CU or the TB30 (if available). This signal state is then available in
the parameter r722 (CU) or r4022 (TB30).

From there, the signal can be interconnected to parameter p864. The
interconnection is made via the expert list of the relevant drive object.

SITRAIN
Training Document
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Line Module

p0210 factory setting: 400 Vac
Rms value of the phase-to-phase line voltage

p3510 factory setting : p3510=1.5 x p0210 P1244 factory setting : 750 Vdc

=== DC-link voltage setpaint

SIEMENS

Drive unit line supply voltage
Voltage limits

Motor Module

p0210 factory setting : 600 Vdc
Rated value of the DC link voltage

Upper threshold of DC link voltage
p1244 > 1.07 x p0210

Limit value for Vdc max. controller

Minimum value for p0210 =600V DC - 642V DC

Maximum value for p0210 =600V DC - 558 V DC

P1248 factory setting : 450 Vdc
Lower threshold of DC link voltage
p1248 <0.93 x p0210

Limit value for Vdc min. controller

Page 5- 11 SITRAIN © Siemens AG 2015

Supply voltage

Line Module

Motor Module

The drive unit supply voltage of the relevant Line Module or Motor Module is
entered at parameter p210.

For the infeed:

p210: Rms value of the phase-to-phase line voltage
p3510: DC-link voltage setpoint

Default: p3510 = p210* 1.5

For the Motor Module:

p210: Rated value of the DC link voltage

This is used to calculate the monitors and limit values for the VVdc controller:
pl244: Upper DC link voltage threshold (Vdc_max)

p1248: Lower DC link voltage threshold (Vdc_min)

SITRAIN
Training Document
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Drive unit line supply voltage SIEMENS

Training case

DC link DC link
regulated, Uline = 400 V regulated, Uline = 400 V
A A
1 Vdc_max
Vdc_max
1 p1244=750vdc DM )| onne

p210 = 600 VDC p1244 =710 VDC

T f Fix 1
1 _ Vdc_min 1
p1248=450VDC ) olier Vdc_max
4 1 p1244=401vpc  VDdo_max 1 p210=380VvDC
vVd ; controller
c_min 210 = 345 VDC p278=0V p278=-80V
T I4DDVAC Vdc_min T p1 248 = p1 248 =

230VAC p1248=240VDC  ,Coier 230vAC)  JesvDC 205 VDG
Vdc_min 1

Vdc_min

Default setting Problem of narrow limits

SERVO_02: After automatic configuration, the drive unit supply voltage in SERVO_02 is set to p210 = 600 V.

The following parameter assignment is recommended for the training case: p210 =380V, p278 =- 80 V.

When automatic calculation of the controller parameters is activated p340 = 1 all limits are set correctly ONLINE.
For SERVO_03 the drive data must be configured offline first. p210, p278 are then modified online and the limits are
calculated with p340 = 1.

Course DR-S12-PM Page5-12 SITRAIN © Siemens AG 2015

Training case The Smart Line Module is adapted to the voltage in the office in the training
case:

* Instead of the usual 380 ... 480 V 3 AC the supply voltage is 230V 1 AC, N
» Voltage monitoring has been changed
* Regenerative feedback is blocked

The limits must be moved further apart to allow the servo motors to be
accelerated or delayed with short ramps.

Important are:
* The limits of the Vdc controller: p1244, p1248,
* The rigid internal limits in relation to parameter p210

Limit Vdc_max Even though the unregulated DC link voltage on the training case assumes a
value around 320 V at Uline = 230 V, p210=380 V is parameterized.

This means that following recalculation, the internal upper limit will be raised
to 710 V.

Limit Vdc_min To achieve a low Vdc_min limit with this setting, the limit is reduced by 80 V via
parameter p278.

Rectification Despite this, with dynamic controller adjustment of the servo drives and
maximum acceleration from 0 to 6000 rpm, undervoltage can still occur for the
DC link and as a result of the only partially utilized diode rectifier also
inadmissible voltage dips.

The best remedy is usually to limit | max to 3 A.

SIT_RAIN Page Course DR-S12-PM
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Terminal
adapter

24\ busbars

24V +

24V -

Motor
Module

Motor
Module

24 VDC

jumper

DC-link
busbars

DC+

DC -
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DC link components SIEMENS

Busbars — Hazard warnings

Danger when working with the DC link

* There is a risk of electric shock. Hazardous voltage is still present for up to 5 minutes after the
power supply has been switched off.

* The protective cover for the DC link must not be opened until this time has elapsed.
+ When opening the cover, ensure that there are no live parts. Use an insulated tool if needed.

» The protective cover for the DC link must be closed for all components before the voltage supply is
switched on.

DC-link
busbars

DC-link

connecting bridge

Course DR-S12-PM Page 5- 14 SITRAIN © Siemens AG 2015

Danger This means that there is a risk of an electric shock. Hazardous voltage is still
present for up to 5 minutes after the power supply has been switched off.

The protective cover must not be opened until this time has elapsed.

When opening the protective cover for the DC link, you must press the release
catch. Use a suitable tool (e.g. a screwdriver) for this.

Operation The components must only be operated when the protective cover of the DC
link is closed. Damaged components must not be operated further, otherwise
this could result in secondary damage or accidents.

Hazard warning The DC link discharge time hazard warning in the local language must be
attached to all of the components. A set of labels in 16 languages is provided
with the component.

If a 50 mm wide Motor Module or a DC link component of corresponding width
(e.g. Braking Module, Control Supply Module, Voltage Clamping Module) is
located at the left-hand end of the drive line-up, the DC link bridge (together with
the screws) must be removed.

Installation It is not permissible to insert the screws without a DC link bridge. For all other
power units and DC link components (e.g. Capacitor Module) that are wider
than 50 mm, the DC link bridge must be swiveled completely to the right and
tightened. It must not be moved to the left or removed.

SIT_RAIN Page Course DR-S12-PM
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Direct infeed

DC link components
Two-tier configuration / Infeed "Booksize"

DC link connection with Connection possibilities for
multi-tier configuration the DC-link voltage

\\_
(1

_ geschirmt

5 o

=] i

=] e

;:51 - o
500 mm

Motor Module

M
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Multi-tier configuration Continuation of the DC link with the DC link adapter (installation above) external
to the components is achieved using single-core, finely-stranded and shielded
cables that are laid so as to ensure they are short-circuit and ground-fault proof.
The distance between the two module rows depends on the wiring and cable
cross-section:

» For modules with a width of between 50 and 100 mm, the distance between
the upper and lower module row must be at least 300 mm.

* For modules with a width of between 150 and 300 mm, the distance between
the upper and lower module row must be at least 500 mm.

SIT_RAIN Page Course DR-S12-PM
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* No LEDs

DC link components
Capacitor Module and Voltage Clamping Module

Capacitor Module

+ Used to increase the DC-link capacity to bridge
short power failures and to absorb regenerative peaks

SIEMENS

s

* No LEDs

Voltage Clamping Module

» Ensures that the motor voltage remains
within the permissible values even when there is resonance.

Course DR-S12-PM
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Capacitor Module

Voltage Clamping
Module

Marginal conditions

The Capacitor Module is precharged by the Line Module. The applicable
maximum permissible DC link capacitances of the Line Modules must be taken
into account.

Under certain unfavorable conditions, voltage rises can occur in extended drive
line-ups due to the stimulation of the system resonance frequency. This can be
particularly damaging for the insulation systems of the connected motors since
partial discharges can occur.

The Voltage Clamping Module ensures that the motor voltages are limited to
permissible values even when resonance occurs. In conjunction with an Active
Line Module with an HF line reactor the Voltage Clamping Module must always
be used if the total lengths of all the motor and DC link cables exceed the
following value:

- 350 m for shielded cables / 560 m for unshielded cables.

In conjunction with the Voltage Clamping Module, the following total cable
lengths are permitted:

- 630 m shielded cables / 850 m unshielded cables

The following details also apply:

» Power derating for Line Modules to 80% for cable lengths > 350 m.

+  Maximum step-up factor 1.4 to 1.6 (rectification factor Vdc link/Uline)
* No built-in motors can be connected (torque motors, linear motors)

+ Can only be connected to TN line supply systems with grounded neutral
point.
* The EMC limit values (radio interference voltage) are no longer observed,

which means that special measures have to be taken to ensure CE
conformity (on-site measurement (subject to charge) and adjusted filter).

SITRAIN
Training Document

Page Course DR-S12-PM
5-16 Line and motor modules booksize




SIEMENS

DC link components
Control Supply Module

e

Control Supply Module

+ Provides the 24 V DC power supply via the
line or DC link

Uz
Upc: DC 430..882V (300V<1min)
DC 26V, 20A >

|:| Ready
[] bcink Unets:
3AC 380..480V (+-15%)

« Several Control Supply Modules possible at
various (!) output lines with 20 A fuse.

* Internal fan

Course DR-S12-PM
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Description

The Control Supply Module (CSM) in booksize format provides a 24 V DC
power supply.

In normal operation the component obtains its supply from the line voltage.

In the event of a power failure, the component automatically changes over to
supply from the DC link.

This makes it possible, for example, to execute retraction movements in the
event of a failure of the line supply.

The Control Supply Module has safe electrical separation between the line and
the DC link potential. This means that there is no danger that the DC link will be
charged unintentionally. The Control Supply Module can therefore remain
connected to the supply if the Line Module is metallically separated from the
supply, for example via a line contactor.

The 24 V ground of the Control Supply Module is internally grounded.

The CSM has an internal line filter (Class A for TN systems) and the pre-
charging circuit for the DC link inside the unit, from which the isolated 24 V
supply is generated.

The CSM also features a current limitation function. When conductors of

2.5 mm2in cross-section are used at operating temperatures up to 40 °C, no
additional protection or short-circuit-proof assignment of the cables is necessary
on the 24 V side.

If several branches are planned, it is recommended that a SITOP select
diagnostics module is used as overcurrent protection.

SITRAIN
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DC link components
Braking Module

Braking Module (braking unit and braking resistor) .j

* Module operates autonomously
+ When triggered, the DC-link energy is converted into
heat loss via an external braking resistor

« Two braking resistors are available:
Booksize:
0.3 kW continuous braking power (25 kW
peak power)
1.5 kW continuous braking power (100 kW
peak power)
Chassis:
25 kW continuous braking power (125 kW
peak power)

50 kW continuous braking power (250 kW
peak power)

Course DR-S12-PM Page 5- 18 SITRAIN © Siemens AG 2015

Description Properties of Braking Modules and braking resistors:
» Conversion of DC link energy to heat loss in the external braking resistor

» As the Smart and Active Line Modules are feedback-capable, Braking
Modules and braking resistors are not required for normal operation.

+ These components must only be provided if a machine has to be stopped
specifically in the event of a power failure (regenerative feedback mode no
longer possible).

» The Chassis Braking Module is built directly in to a Motor Module or Line
Module and does not require additional space in the control cabinet.

SIT_RAIN Page Course DR-S12-PM
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Motor-side Power Modules
Electrical structure of a frequency converter

SIEMENS

X U, f = variable
Unc
constant u " |
B @%—*
Generating (braking) Motoring (driving) M
_1 _”435 _1@ U3 Motoring (driving) Generating (braking)
V2
W2
- @
KEKFKE i
]| . vV
DC link
The rms value of the inverter output voltage is formed by means of pulse width modulation of the DC
link voltage (space-vector modulation, edge modulation).
Motor Modules are generally 4Q-capable: Clockwise and counterclockwise rotation, driving and
braking.
Course DR-S12-PM Page 5- 19 SITRAIN © Siemens AG 2015
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Stop1"

+ Compact design due to high power density

+ Integrated DC link and 24 V DC busbars

+ Diagnostic LEDs

+ Short-circuit and ground-fault proof

+ Integrated safety functions "Safe Torque Off", "Safe

and "Safe Brake Control"
+ Integrated motor brake control (up to 132 A)
+ Direct connection for temperature sensor KTY 84 or PTC

SIEMENS

Motor-side Power Modules
Booksize format

Characteristics

8
5
:

200A

Power: At400Vand3/5/9/18/30/45/60/85/132/

Single Motor Module

Power: At 400 V and 2x1.7 / 2x3 / 2x5/ 2x9 / 2x18 A

Double Motor Module

Course DR-S12-PM
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Motor Module

Characteristics

A Motor Module is a power unit (inverter) that provides the power supply for the
connected motor(s). The power is supplied by the Infeed Module via the DC
link. A Motor Module must be connected to a Control Unit via DRIVE-CLIQ. The
open-loop and closed-loop control functions for the Motor Module are stored in
the Control Unit. One motor can be connected to the Single Motor Module and
two motors can be connected to the Double Motor Module.

Depending on the type (Single or Double), each Motor Module has one or two
DRIVE-CLIQ interfaces for connecting the motor encoder evaluation unit
(Sensor Modules). A Double Motor Module saves up to 50% space compared to
the Single Motor Modules.

The specified depth of 270 mm only applies to devices with air cooling. The
models with push-through cooling and cold plate cooling have a reduced
mounting depth.

All components in the SINAMICS S system are cULus approved. The cULus
mark is a test mark of Underwriters Laboratories (UL), an independent, non-
profit product safety certification organization in the USA and indicates
compliance with UL and CSA (Canadian Standard Association) standards.

+ Compact design with high power density, particularly in the case of Double
Motor Modules

» Integrated DC link and 24 V DC busbar
» Short-circuit and ground-fault proof

» Integrated safety function, such as "Safe Torque Off* (STO), "Safe Stop1*
(SS1) and "Safe Brake Control“ (SBC)

» Integrated motor brake connection and armature short-circuit brake
* Motor connection via connectors (up to 30 A) or bolts
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Motor-side Power Modules
Booksize format

Features

+ Shield connection directly on the module
+ Encoded motor connection plug

via DRIVE-CIiQ
» Brake connection on motor connection plug

SIEMENS

« Temperature sensor connection on terminal or

X21/X22 (EP terminal)

+Temp
-Temp 1T
+24V Enable pulses (EP) =3

B0 NS

M Enable pulses (EP)

E W N -

Motor connection — Coding tap
Connector .

a4 44

Coding tap
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Note

Cable shields and unused power cable conductors (e.g. brake conductors) must

be connected to PE potential to prevent capacitive cross-talk charges.

It is essential to apply the shield for the motor holding brake. Furthermore, only

Motion-Connect cables must be used for integrated motor holding brakes, as
otherwise insulation of the cores is not guaranteed. Risk of electric shock.

The temperature sensor connection is required for motors where the
temperature value is not transmitted via DRIVE-CLIQ. Cables to connect
temperature sensors must always be installed with shielding. The cable shield
must be connected to the ground potential at both ends over a large surface

area. Temperature sensor cables that are routed together with the motor cable

must be twisted in pairs and shielded separately.
A regulated DC power supply is required to operate motors with a built-in

holding brake. The power supply is realized via the internal 24 V busbars. The

voltage tolerances of the motor holding brakes and the voltage losses of the

cables must be taken into account.
If the "Safe Torque Off*, "Safe Stop1“ or "Safe Brake Control“ safety integrated

function is selected, the -X21:3 24 V DC and -X21:4 terminals must be
grounded for operation. Upon removal, pulse suppression is activated.
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Chapter 6

Control word,
setpoint and device trace
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Learning Targets

* You will know the signals required for switching on

* You will become familiar with the function of control word and status word
* You will be able to connect signals to input and output terminals

* You will be able to interconnect signals using the BICO technology

* You will be able to trace status values and bit signals using the trace tool

4
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process data

Control and status words

Receive direction

SIEMENS

Transmit direction

the drive

Setpoint

Control words
* Changing the state fo

* The speed setpoint is

Status words

* The status can be
monitored using the
status words

drive

(driveobject)

Actual value

generated by the * The actual value of the
application speed is sent to the
application
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Communication

Control word

Status word

To execute functions, the drive object requires enable signals and a speed
setpoint. The enable signals are connected via the control word. Feedback
signals from the drive object are output via the status word.

In this way, the control word (STW1) and the status word (ZW 1) form the
command interface between the controller and the drive.

The control word is a group of 16 internal binary signals that must be provided
for controlling the internal sequence control/inverter. In order to move the drive,
the control word must be connected via the sequence control.

The control word corresponds to the PROFIdrive profile standard.

The status word is a group of 16 internal binary signals that must be provided
for controlling the internal sequence control / inverter. The control word (Bit O-
10) corresponds to the PROFIdrive standard profile.
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Reversing

11

,Outside world “

Various control signals:
Binary signals = data bits

Control word and status word
Control word of the sequence control

| Bit | Function Display control

o

ON/OFF1
OC/OFF2
OC/OFF3

Operation enables

[ B S &

start-up

Speed Setpoint enable
Command open brake
JOG 1

JOG 2

10  Master control by PLC
11 ---

12 Speed controller enable
A3 =t

14  Command close brake
15 ---

Ramp-function gen. enable

Continue ramp-function gen.

SIEMENS

word in r898

To the
internal
SINAMICS

sequence
control

Summary:
16 bit = 1 data word
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Control word

The control word is a group of 16 binary signals that must be provided to the

internal sequence control / closed-loop control of the converter. If the converter
and SIMATIC S7 are connected to each other via PROFIBUS or PROFINET,
the control word can be provided by a higher-level output word.

ON/OFF1 An edge change is required to switch on and OFF2 and OFF3 must not be
active. When switching off the motor brakes on the down ramp of the ramp-
function generator and the converter then switches off.

OFF2 The motor coasts to a standstill without braking and the converter shuts down
immediately.
OFF3 The motor brakes with the return edge of the OFF3 signal. The converter

remains switched on.

SITRAIN
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Control word and status word
Status word of the sequence control
,Outside world “
[ Bit | Function Display control
0 Ready for switch on word in r898
1 Ready
2 Operation enabled
3 Jog active
Ready for operation 4 No coasting active
To the
5 No quick stop active internal
6 Switching on inhibit active SINAMICS
Controller enable - Dri d sequence
rive ready control
8 Controller enable
9 Control t
Open holding brake AT
10 o
11 Pulses enabled
12 Open holding brake
13 Command close holding brake
Various control signals: 14 Pulse enable from the brake control Summary:
Binary signals = data bits 15 Setpoint enable from the brake control 16 bit = 1 data word
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Status word The status word is a group of 16 binary signals that are provided from the

internal sequence control / closed-loop control of the converter.

If the converter and SIMATIC S7 are connected to each other via PROFIBUS,
the status word can be monitored and analyzed by a higher-level input word.

Switch-on inhibit This status is reached when the error is remedied and a drive fault is
acknowledged. A subsequent restart is only possible through OFF1 followed
by ON.

Alarm, fault General fault (bit 3)

General alarm (bit 7)

SITRAIN Page Course DR-S12-PM
Training Document 6-5 Control word setpoint and device trace
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Control word and status word
Reactions to control bits ON, OFF2, OFF3

SIEMENS

Operation enable

current

Speed

fih]
w
=
o
Q
]
{1h]
e
o
2
—
a

< R T s o
o OFF3 A R D -
£ L i 5
s} OFF2 T _'_[—
3 e L I —T——— - |
1 13
ONJ/OFF 1 | H
g RN o w— o A S s oo ——
b ' ] i
Magneti- ' H y :
zation v lr______l__ R . ; :
[ 3 H

setpoint =0’ — ¥ ; : :
"ON" must be set as edge after Deceleration with Deceleration with  Coasting down according to
canceling "OFF2" and “OFF3" "OFF1"ramp "OFF3" ramp load . friction; mass inertia
% Switch-on inhibit —_____ | [ '
%) itehi ] |
3 Ready for switchingon [ =~ L U
g i Ready for operation I T J_ __________ L T‘_
! —Enable operaton | o ____| ____| i
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OFF1

OFF2

OFF3

The reactions to the signals are as follows:

The drive is braked by immediately entering n_set = 0 along the ramp-function
generator down ramp (p1121).

Once standstill is detected, any configured motor holding brake is closed
(p1215). The pulses are suppressed when the brake application time (p1217)
expires. Zero speed is detected when the actual speed value is less than the
speed threshold (p1226) or when the monitoring time (p1227) that started when
speed setpoint < speed threshold (p1226) has expired.

Immediate pulse suppression, the drive coasts to standstill.
» Any parameterized motor holding brake is closed immediately.
* The switch-on inhibit is activated.

The drive is braked immediately by entering n_set = 0 along the OFF3 down
ramp (p1135).

* When zero speed is detected, the motor holding brake (if parameterized) is
closed. The pulses are suppressed when the closing time of the holding
brake (p1217) expires. Zero speed is detected when the actual speed value
is less than the speed threshold (p1226) or when the monitoring time
(p1227) that started when speed setpoint < speed threshold (p1226) has
expired.

* The switch-on inhibit is activated.
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Steuerwort und Zustandswort
Reaktionen auf Steuerbits EIN/AUS1

Magneti-
sierungs-
strom

Drehzahl-
Soll/Istwert

=]
]
>
(1]
4]
—
w0
0
0
=
-
c
<

Zustand

Betrieb freigeben

EINJAUS 1 N A i
) : 3 :
=] BBI/AUS 2 ‘ H
S — S WS S
ST i :
Hloowss
n : {
I

{S5a:Rampen- S2:Einschalt-
ihalt : bereit

S1:Einschalt:S2:EinschaltiS3:Be
sperre ibereit :bereit
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AUS1

Auf die Signale erfolgen diese Rec

Der Antrieb wird durch sofortige Voizg
Rucklauframpe (p1121) abgebrems$
Nach Erkennen des Stillstands wird eir:
Motorhaltebremse geschlossen (p1215). 19
werden die Impulse geldéscht. Stillstand wird €
die Drehzahlschwelle (p1226) unterschreitet ode?
< Drehzahlschwelle (p1226) gestartete Uberwachur$
ist.

soll = 0 an der Hochlaufgeber-

f der Schlief3zeit (p1217)
venn der Drehzahlistwert
die bei Drehzahlsollwert
it (p1227) abgelaufen
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Steuerwort und Zustandswort
Reaktionen auf Steuerbits AUS2 und AUS3

SIEMENS

EIN/AUS 1

BB/AUS 2

BB/AUS 3

Steuerbits

Betrieb freigeben

Magneti-
sierungs-
strom

Drehzahl-
Soll/lstwert

c
3=
=
>
©
[}
—
7]
=}
(3}
=
15
c
<

i S5b: Schnell- S1:

° -Betri “Ei S4:Betrieb :
= 54:Betrieb : i Halt Einschalt-
S sperre i
17} i sperre
=
N
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Auf die Signale erfolgen diese Rec

AUS2 Sofortige Impulsléschung, der Antrigs
» Eine eventuell parametrierte Mot& \ wird sofort geschlossen.
» Die Einschaltsperre wird aktiviert.
AUS3 Der Antrieb wird durch sofortige Vorgabe von n_$ an der AUS3-
Rucklauframpe (p1135) abgebremst.
* Nach Erkennen des Stillstandes wird eine eventuell 8
Motorhaltebremse geschlossen. Am Ende der Schlie3z&¢ der Haltebremse
(p1217) werden die Impulse geldscht. Stillstand wird erkannt, wenn der
Drehzahlistwert die Drehzahlschwelle (p1226) unterschreitet oder wenn die
bei Drehzahlsollwert < Drehzahlschwelle (p1226) gestartete
Uberwachungszeit (p1227) abgelaufen ist.
» Die Einschaltsperre wird aktiviert.
SITRAIN Page Course DR-S12-PM
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Control logic
Control word for sequence control
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"2l STARTER - S1.C05_1 - [5120_CU320_2_DP.SERVO_03 - Control logic] (=== FoN |
f) Project Edit Targetsystem View Options Window Help - e]x
Do) &) 2| @ o] | Xl 216 [ gl e | autal s 27 2 Hl
(@3 2|l | b |5 = L || @ | @
= S 5105 1 Conkol i |

® ) Paste single drive unit I~ Oplimize view
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# Automatic Configuration
> Overview
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In addition to the control word and status word for sequence control, the drive
objects have numerous other control words and status words, such as:

+ Control word fault/alarm

» Control word, speed controller

« Control word, setpoint channel

» Control word encoder 1, 2, 3

+ Control word command data set CDS selection
+ Status word faults/alarms 1

+ Status word faults/alarms 2

+ Status word, speed controller

+ Status word monitoring 1, 2, 3

» Status word encoder 1, 2, 3

+ Status word closed-loop control

+ Missing enables

+ Status word ramp-function generator

» Status word Safety Integrated Control Unit

« Status word Safety Integrated Motor Module

+ Status word Safety Integrated Control Unit and Motor Module

SITRAIN
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Control logic

Status words for sequence control
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£ Project Edit Targetsystem View Options Window Help
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T e A e =< )
=8 .05 1 Contl oo |
#) Paste single drive unit ™ Oplinize view
== [, 5120 CU320_2 0P wod - = p— ™ =
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> Overview — | Control word sequence control
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%21 Input/output components 189981 Ready Status word sequence control
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G fy SERVO 03 P Status word speed controller
. Paste DCC chart
> Configuration CINE B0 LI E DHe
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’;‘ — Ir;g - 1899 i3 Jog active 2157816 l_actl> n_max =
[ - Open-loop/closed-ic| 1 [- Do e jm]ie]
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Status words Via

>> Drive -> Control logic
It's possible to display the states of the individual signals of the status word.
The selection menu allows you to display various status words.
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Speed setpoint
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=8 510051

# Paste single drive unit 125,00 ps
e s 5120 CU320.2 DP Enable ramp function generator
# ) Automatic Configuration Enable selpoint
? Overview
® » Communication

8- > Topology Speed setpoint 1

@<= [ Control_Unit -

@] Infeeds
-] Input/output components

B Encoder 0.00 pm
-] Drives Speed setpoint 2

wel= fy SERVO_02 E w

2= f SERVO_ 03

# ) Paste DCC chart 0.00 pm

> Configuration
> Expert list

Hf Drive navigator e
> Control logic atthe time of
= Open-loop/closed-loop OFF1/0FF3

VOV VOV VY

Setpomt addition

0,000 pm

Interpolstor

0,000 rpm

Deceleration ramp Interpolator

> Setpoint addition

> Speed precontrol

> Speed setpoint filter
> Speed controller

> V/f control

Torque setpoints
Torque limitation
Current setpoint filter
Current controller
Power unit

Moter “| [[FZEE cos:[owmav=] oos[owme =] [0fRcte | €] [ oo Help
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Speed setpoint

Besides specifying the control signals, a specified speed is also required for the
drive by the application. The speed is specified in STARTER via the"Setpoint
addition" screen which can be selected via the "Open-loop/closed-loop control®
directory in the drive.

Two speed setpoints can be specified in this screen. These speeds are
processed further in the controller and converted to a pulse pattern to control
the motor.
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. . . SIEMENS
Programming signal links

"BICO" signal links

Connectors Connectors are freely connectable process variables and, at the same time,

display parameters (CO = Connector Output)..

Classical wiring

oV

10V
&j p1075=r1024 | L
(1Y) Ramp-function

sum
generator Fixed
setpoint ﬂ/ p1075

Binectors Binectors are binary signals that can be interconnected as required (BO =

Binector Output). They represent one bit of a "BO display parameter” (e.g. bit 1
of r4022).

Classical wiring

. Motorized
Switch A
r4022.1 1035 potentio- r1050
Di 1 l >> P | meter —
AND gate p1035 = r4022.1 |
Parameter assignment: At the signal destination, the required binector/connector is selected
using the appropriate parameters.

Course DR-S12-PM Page6-13

BICO technology Each drive unit contains a large number of interconnectable input and output

variables as well as internal control variables. Using BICO (Blnector COnnector)
technology allows the drive to be adapted to a wide variety of conditions.

Binary and analog signals, which can be connected freely by means of BICO
parameters, are identified by the prefix Bl, BO, Cl or CO in their parameter
name. These parameters are identified accordingly in the parameter list or in the
function diagrams.

Binectors Binectors are binary signals that can be interconnected as required

(BO = Binector Output). They represent one bit of a "BO display parameter"
(e.g. bit 15 of r0723).

Connectors Connectors are "analog signals” that can be interconnected as required

(e.g. percentages, speeds). Connectors are also display parameters
(CO = Connector Output).

A CO (Connector Output) can also serve as a write parameter, e.g. p2900 fixed
value 1 [%]. In this way, for example, parameters from an external device can
be provided with values, and then used as a data source in a BICO
interconnection.

SITRAIN Page Course DR-S12-PM
Training Document 6-13 Control word setpoint and device trace




: . . SIEMENS
Programming signal links

Binectors and connectors as source and target

Target Source

(—A—W

binector input Selects the source of a digital signal
binector output Is available as a digital signal for

further gating r0722.0
connector input Selects the source of an analog signal

Cl

Connector output Is available as an analog signal for —-
(ofe} further gating
r 0722.0

r0722

MO -
:

Connector/binector output  Is available as analog and digital
CO/BO signal for further gating

Light blue:  Binector input
Dark blue: Connector input

Yellow: Connector/binector output
Green: Parameter
Course DR-S12-PM Page6- 14
BICO colors Different colors are assigned to the parameters, connectors and binectors in the

STARTER expert list:

Bl (Binector Input): light blue

BO (Binector Output): yellow

ClI (Connector Input): dark blue

CO (Connector Output): yellow, if read-only parameters
CO (Connector Output): green, if fixed-value parameter

BICO symbols Different BICO symbols are used in the function diagrams
» Round symbols for binectors
+ Square symbols for binectors

SITRAIN Page Course DR-S12-PM
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Programmi

ng signal links

Control sources

Via terminals

.ﬁ

K122

o
%

H&
W%
8 [

inputs \ fouitputs | Measuring sockets |
The simulalion mode has been activated
The simulation is performed on the component and is therefore retained when the connection

[Temnaleval ]

SEFND 02 pB40[0]. 61 ON /¢ ED H
[Teminal eval =] Digital input 1

SEFNU 02 pB44[0]. BI: No co: D H
[Temmnaleval ]

SERVD 02 #B48[0] BI- No Oui ED H

SERVD_02. p2103(0). BI: 1. Acl [
DI 16 Termnal eval > Digital input 16
@ (Q-SERVD_02. p6a. BI- Ifeer = EDH
D117 Teminal eval v Digital input 17
-—O—— - BH
-— M1
-—

SIEMENS

G- B Control_Unit
#) Paste DCC chart
> Configuration
> Expert list
> Control logic

r0722.0
ro722.1
r0722.2
r0722.3

Via PROFIBUS

| Receive direction | Transmit direction|

1. PZD BICO interconnection

r2090.0

0 |(©ra40(0]. B1: ON 7 OFF (OFF1) ()

M 655 0000 _hen | [ '* )H p844[0], BI: No co
DEE i T e ———

= | L2080

0], Bl: No Quick Sto

/ Quick QI

0]. BI: Enable opesation/inhib [}

Binectors are set to logic level "L" or "H" via digital inputs (terminals at CU, TB or TM) or via PROFIBUS bits; these
binectors can, for example, be switched to the control word bits in order to set these.

Course DR-S12-PM
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Terminal evaluation

Simulation mode

Note

This selection evaluates a level at the corresponding digital input. This means:
» 24V corresponds to logical "1"
* 0V corresponds to logical "0"

Digital inputs can be operated in simulation mode. This allows the logical
relationship between these signals and their further connections to be tested.

Inputs can be switched to simulation mode only when they are in online mode

Switching to offline

does not exit simulation mode!

SITRAIN
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Programming signal links
BICO interconnections via graphical menus

SIEMENS

0.00 rpm 0.000 rpm
Main setpoint
— LII‘IDE#,CD‘ Fixed speed SEIDCI—LHY
Analog inputs | Analog outputs | Isolated digital inputs | Isolated digital outputs i A
100 %
Scalin Fik
0712V caling er Main setpoint scaling

—re

M| T05%

426.49 rpm 0.000 rpm

| m—

Inversion | 4055[0] CO: TB30 analog inputs actual value in percent, Al0 (X482.1/X482.2)

]:IlD is interconnected to ...

SERVO_02, p1075[0], CI: Supplementary setpoint

Eimaﬂ_m 4055[0] - CO Tai_l.ﬂf_l_
A

= @

[p1075[0] CE: Supplementary setpoint
lis interconnected to ...

B30_04, r4055[0], CO: TB30 analog inputs actual value in percent, AI0

Graphical menus can be used for interconnections both from the target to the source and from the

source to the target.

Fiter 711%

-

Analog input 0
SERVO_02, p1160[0), -

!,.‘—'————______ Where connectors have multiple links, the

ic interconnected to ...

4055(0] CO: TB3D analog inputs actual value in percent, Al 0 (X482.1/%482.2) scroll bar can be used to access

SERVO_02, p1160[0], CI: Speed controller speed setpoint 2
SERVO_02, p1511[0], Ck: Supplementary torque 1
SERVO_02, p1512[0), Ck: Supplementary torque 1 scaling

all interconnections.

[

Course DR-S12-PM
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Using the graphical menus, BICO interconnections can be implemented from
the source to the target, as well as from the target to the source. The same
source parameter (here: TB30: r4055.0) can be connected to several target
parameters.

If a source parameter is connected to a previously connected target parameter,
Starter will detect this and output the following message:

"Remove existing connection?"

SITRAIN
Training Document
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Programming signal links
BICO interconnections via expert list

SIEMENS

i j_ﬂﬂ Enter search text - O_QJ V||| o [hexadecimal ~ 2‘

Expert st |
| @Parame... | Dat

CL Main setpoint S

ble to | Access level

R i oo :
% A1 xlla~x]an vljax ~la1 >]jan A Al A |

ERVO_02 - r1024

Ready to run 3

CO: Main setpot 0.

CL Main setpoint sc 100%

000 pm

Ready to run 3

Ready o run

Readytorun |3

CO: Total setpoint .- ] 0000 [3
Minimum speed | 0.000 rpm | Ready to run 1 0 19500
Maximum speed | 10000.000 om | Readytorun |1 ID | 210000
CO: Speed imt in p... | 210000.000 rpm_| Operation 2 0 | 210000
CO: Speed imt posi...| 10000.000 om 3
CL Speed imt in po... | SERVO_02 : p1083 Ready to run 3
CO: Speed kmt in ... | -210000.000 pm_ | Operation |2 210000 |0

| 417 | r1087 | CO: Speed imt neg... | -10000.000 pm 3

|§ servoo2 |

The additional setpoint
of the "Drive_1" object is provided by

b1075
[ Ziel

Analogeingang AEO
the TB30 object

______Quelle |

TB30. r 4055 > Servo_02. p1075

Course DR-S12-PM
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BICO interconnections can also be implemented within the expert list. Since a
BICO interconnection is possible there from the target to the source, the
following procedure must be considered:

1. Search for the target parameter in the object-specific expert list

(here: p1075)

2. Select the drive object here with the required source parameter
(here: TB30: r4055.0)

SITRAIN
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. . . SIEMENS
Diagnostics using parameters

Control/status words, missing enables

Control/status words | Bratus parameter | Missing enables |
=] Drives
. E! SERVO 02 ontrol word sequence control LI |3tdus word sequence control LJ
) Paste DCC chart Bit Bit
> Configuration 0 (O ON/OFF1 “ | 0 @ Rdyfor switchon *
> Expert list 1 @ oc/oFF2 1 © Ready
R Drive navigator 2 @ oc/0FF3 2 (©) Operation enabled
> Control logic 3 0 Operation enable 3 O Jog active
@ Setpoint channel 4 0 Ramp-function generator enable 4 0 Mo coasting active
#-»> Open-loop/closed-loop control 5 0 Continue ramp-function generator 5 0 Mo Quick Stop active
®-» Functions . 6 0 Speed setpoint enable = 6 O Switching on inhibited active 1
w-» Messag_es_and monitoring 7 O Command open brake 7 O Drive ready
=-» Commlssl_nnlhg 8 o Jog1 8 O Controller enable
); glommurflcahan 9 O Jog 2 9 0 Control request
n
g Ia%_PsFICS . 10 0 Master ctrl by PLC 1 O Pulses enabled
....... gerobies )
12 Speed controller enable 12 Open holding brake
Control/status words 0 P O Pe g
_ 14 O Command close brake 13 0 Command close holding brake
irtercormTeTtoTT
S Alarm history 14 O Pulse enable from the brake contr _
—
@+~ f SERVO_03 ad [Nl | ) E
Project I Control/status words | Status parametg  Missing enables |
1) If the setpoint is only specified viaspkag-{ma paut), the diive can only be traversed whe
/ %\ If an additional setpoint input is used, the driive can akeady be triaversed even when certain
Missing enables (146) Help for the parameter
Bit
0 O OFF1 enable missing
30 O Speed controller inhibited

Course DR-S12-PM Page6-18

In online mode, the "Control word sequence control" and "Status word sequence
control" are displayed here. A green LED represents a "1" signal and a gray
LED represents a "0" signal.

Apart from these two words, depending on the enabled functionality, status and
control words for faults and alarms, speed controller, encoder, basic positioner,
etc. will be available.

Missing enables The missing enables of the respective drive object are displayed here. An
orange LED means that the associated enable bit has not yet been set.

SITRAIN Page Course DR-S12-PM
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. . . SIEMENS
Diagnostics using parameters
Missing enables and help
Control/status words | Status parameter Missing enables | r0046.0...31 CO/BO: Missing enable
'j If the setpoint is only specified via p1070 (main setpoint] [Bit  Signal name 0 1 Function
/ %\ If an additional setpoint input is used, the drive can alre. *na‘ slgnal dbgﬁll
Missing enables (146} Tion 6 0 D3 00 OFF1 enable missing No Yes -
Bit T 01 OFF2 enable missing No Yes =
0 © OFF1 enable missing ~ 02 OFF3 enable missing No Yes -
i 8 S looatisRistnal rissg 03 Operation enable missing No Yes -
30 Speed controller inhibited B E— .
r P amumAr AR cirgt | NC Lo~~~ smig "eghh-mei014.48116
2 S ’2'. eNe e MisSi.g W NO ’l.es = V >
16 OFF1 enable internal missing No Yes =
—117 OFF2 enable internal missing No Yes =
18 OFF3 enable internal missing No Yes -
Note:
The value r0046 = 0 indicates that all enable signals for this drive are present.
Bit 00 = 1 (enable signal missing), if:
- the signal source in p0840 is a 0 signal.
- there is a "switching on inhibited".
Bit 01 = 1 (enable signal missing), if:
- the signal source in p0844 or p0845 is a 0 signal.
Bit 17 = 1 (enable signal missing), if:
- commissioning mode is selected (p0009 > 0 or p0010 > 0).
- there is an OFF2 fault response.
- the drive is inactive (p0105 = 0) or is not operational (r7850[DO-Index]=0).
[~ Bit 18 = 1 (enable signal missing), IT:
- OFF3 has still not been completed or an OFF3 fault response is present.
Course DR-S12-PM Page 6 - 19 SITRAIN © Siemens AG 2015
Missing enables The missing enables of the respective drive object are displayed here.

An orange LED means that the associated enable bit has not yet been set.
Comprehensive help with information about the reason for the missing enable
can be accessed in Starter via the button

2|
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. SIEMENS
Trace function
Tool for tracing signals over time

P

[Aaasanas
40 2 0

T T T T T T T T T T T T T T T T T T T o T T T T
20 40 B0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 S00 520 540 S60

The trace tool allows

+ Tracing of signals over time

+ Definition of trigger conditions (start
conditions)

+ Tracing of bit signals
+ Saving of measured characteristics
+ Post-processing of measured characteristics

Course DR-S12-PM
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Trace function A trace is used to record signals over a period of time. STARTER allows eight

signals each to be traced using two device traces. A trigger signal can be used

to start tracing. The traced characteristic curves can be saved as a graphic or
as a value file.
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Trace function SIEMEnS
Basic settings
& STARTER - SI_C05_1 - [S120_CU320_2_DP - Device trace] =
Project Edit Targetsystem View Options Window Help -l&ix
Y1 e < = o 4 - Trace:
B#| 3 Fn |2 e || B F L P Start/Stop
= &) s1.c051 T—Flﬂed ~| [s120.cus20_2 00 =] »I=]=]
» ;’asle single drive unit < .CU320_2 0P - Assume control prioity. | 1| M| > | = |
5 fl, 5120 CU320 2 0P PR
e s Sonhicesion Selection: Trace 1/ [ 1 asgen] 500 oo
> Overview
% » Communication Trace |2 . I —— —
@ > Topology =| =] —
@4~ 9 Control_Unit E 2 = —
@ &1 Infeeds 3 = —
& ) Input/output components ﬂ 4 =l SlgnaIS — Y
@ 2 Encoder == =l
=2 Drives J s =l v
e L oo a H = to be measured —=
# Paste DCC chart % - =l C
> Configuration Ed) e
> Expertlist | vt
HE Drive navigator =1 Meas. vahue acquishion: [{sochionous tecording - tme-imded trace ~
> Control logic Q . i " . 5
5 Setpoint channel asic cycte cloc 0125ms  [S120.CU320 2.0P]
- Open-loop/closed-loop control l] * Factor 1=
§-%: functioos Tocecylecck 1| 0125 ms Trace
% » Messages and monitoring age
s8-» Commlssmr\mg Duration IW ms condltlons - ms
" > Control panel X
Device trace 2= bu
> Function generator
> Measuring function Type [Immedate recordng 2|
> Automatic controller setting 22| Display options
> Stationary/turning measurement ¥ Repeated measurement
> Communication 2
® % Diagnostics
a4 f SERVO_03 r =
) Documentation = « = <
_Proiect |  SERVD_02| @ Contio Unit | filp 5120_CU320_2 0P | @2 T830_04 [ Device tice |
Alaims Control panel Trace | [EH BICO server Target system output | [E] Trace info Diagnostics overview
/] I J | | X3 ]
Intel(R) PRO/1000 MT-Netzwerkverbind: Online mode
Course DR-S12-PM Page 6 - 21 SITRAIN © Siemen 52015

Trace

Recording

The trace is a graphical tool for recording signals. Teher eare two traces Trace
1 and Trace 2. For each trace (8 signals can be recorded.

The signals are selected line by line by selecting the drive object and in it, the
required parameter.

The trace signals are output typically in the current controller clock cycle orin a
multiple thereof (trace clock cycle) that is set via the "Factor". This means that a
finite recording time can be specified in the trace memory on the Control Unit.

With this setting, a trace can be activated and recorded without an online
connection for reading in later online. If an endless trace is selected, recording
will continue until the trace function is stopped. An uninterrupted online
connection is required to do this, since the main memory of the PG is used as
the trace memory.
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Trace function
Signal selection and trigger

SIEMENS

ﬁ STARTER - SI_C05_1 - [$120_CU320_2_DP - Device trace]

B Project Edit Targetsystem View

Options  Window  Help

S e ey e oy =T Y [ P A | | Trace: Start/Stop

g | | [ [ A

=8pscst
®) Paste single drive unit
- fl, 5120 Cu320_2 0P
# Automatic Configuration
> Overview
@ » Communication
#- > Topology
= [ Control_Unit
@ =) Infeeds
-2 Input/output components
-] Encoder
52 Drives
== [y SERVO_02
#) Paste DCC chart
3 Configuration
> Expent list
H Drive navigator
> Control logic
- Setpoint channel
Open-laop/closed-lo
Functions
#- Messages and monitc
5% Commissioning
> Control panel
>
> Function genersto
> Measuring functic
> Automatic control
3 Stationary/turning
> Communication
%% Diagnostics
@ fy SERVO_03
@ —J Documentation
%120 SINAMICS LIBRARIES
in

o

[*I

o
x

L= H oo
Trace L recording completed | [5120_cU320 2 0P =] > | m |
FetGen inactive 5120_CU320_2_0P - Assume control priority! || =
Trace | Function genersics | Measurements | Time dagiam | FFT diagram | Bode diagram |
3 | Signals = |
= Ho. [ Active] Swgnal =
= 1_| [v] |sERvO 0262 || SERVD_Dz 62 Speed setpd]
[=] 2 | [v| |SERVOD 0283 ==|| SERVID_02.163: Actualspeeq |5 SLC051
3 | |v |servo_o2res =/ SERVD_o2 68 Absaite cuf = $120.CU320.2. 0P
La) D v | SERVOD_02 838 || SERVID_02.r898: Control wo| Control Unit
5 | | = SERVO 02
& = = SERVO_03
+ = 830,04
('] s =
k3
. | Recording
®
E‘ Meas. value scquishont [|cockanous recording - lme-dited hace
Basic cycle clock 0126ms [$120_ CU320 2 DP|]
? *Factor 5
Trace cycle clock. j [ 0625 ms
Dusation 26825003 me + [3 Carcel
22| Trigger
Type: [Trigger on vaiisbie - Poxiive edge.

Cye.chock
Pretrigger.

| Displan ook

Pas. no. / vasicble: [SERVD_U02 62, CO: Speed selpoirt alter the fiter
Q1Z5ms [5120.CU320_2.0P ]

100,000 me

. P | Trigger conditions

Immediate recording
gger on vaiable - Positive
Trigger on variable

Trigger on variable - Within a tolerance band

- Negative edge

Proiect | @ SEAVD_02 | Corto Ure | [l 5120 CUS20_2_DF | G 16004 [B Device(| 111Gge1 O variable - Outside of a tolerance band
- ———— Tnigger on vanable - Bit pattern
I 2o ¢ Conil panel | B Troce | [E5] BICO server | B3] Tergel | 8 Trsce nlo | %3 Diagnostios overview | Trigger on variable - Status change (Enum)
Press F1 to open Help display. Intel(R) PRO/1000 MT-Netzwerkverbiy T”gge" a‘( faun
Trigger at alarm
Course DR-S12-PM Page 6 - 22 SITRAIN © Siemens AG 2015

Trigger

Display options

This is used to specify the signal and, where applicable, the binary signal that
will start the trace.
When binary signals are used as trigger conditions, it is also necessary to mask
the required bit and its level.
A pretrigger time can also be defined.

Additional settings can be made here for signal display. It is advisable to select
"Repeated measurement"” when the signals are scaled. These settings will then
be available for all further measurements.

SITRAIN
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Trace function
Measurements

SIEMENS

i STARTER - SI_C05_1 - [S120_CU320_2_DP - Device trace]
BB Project Controlpanel Edit Targetsystem View Options Window Help

# Paste DCC chart

Assume control priority!

> Configuration
> Expertlist
3 Drive navigator :
> Control logic 2200~~~
@ % Setpoint channel
=% Open-loop/closed-loop ¢

> Setpoint addition 1600 -
> Speed precontrol

> Speed setpoint filter
> Speed controller

> V/f control

> Torque setpoints

> Torque limitation

> Current setpoint filter

[rpm)

> Current controller
> Power unit

Trace | Function generator | Measurements  Time diagram | FFT diagram | Bode diagram |

(=] _I E F.; < % _] 03, 5 _I Measuring cursor 4
= v Auxiliary line grid
i Ul et A 1 e [ ] ‘/
Show ¢
T8 o Trace 1 recording completed | [5120_CU320_2.0P < e Mam function sctive
=4 SERVO_02 FctGen inactive [socwn20e <

Display trigger line
Show interpolation points

Active curve »

Auto-scaling

Scaling...

Display additional Y scales...
Automatic curve color structuring
Arrange curves in tracks
Time/FFT diagram

Superimpose measurements

> Motor i ! r : i : 3 , Copy graphics to clipboard
2 Motorencuder 0 20 400 600 800 1000 1200 1400 1600 180 2000
% » Functions = ms] Properties...
s ———— L
‘ i 3
Project €3 SERVD_02| @ Contol_ Unit | flly 5120 CU320 2 DP | @ 1830 04 [ Device iace
Main scale | Display | Signal | Comment [ _unit | color
Q 18.1 | v : SERVO_02 r62 | SERVO_02 162 Speed setpoint after the Lom —
O182 | [v| |i= SERvo_02783 | SERVO_02 63. Actual speed smoothed | rpm — | =
O183 | [v] |i= servo_ 02re8 SERVO_02 168 Absolte current actual | Arms | memm
"I A | 7 Control parel g Trace time disgram [ [ BICD serves | [EH] Target system output | [ Trace ifo | 8 Disgnostcs overview |
Control priority {Drive.control panel] <stop with.spacebar! , Intel(R) PRO/1000 MT-Netzwerkverbind Online mo
Course DR-S12-PM Page 6 - 23 SITRA S G 2015

Scalin

g In the standard setting for the trace, the recorded signals are presented in the
full screen height. If more than one signal with the same physical variable is
recorded, such as speed setpoint and actual speed value, actual value over-
shoots may cause a scaling difference in the y-axis. To ensure comparability,
the function "scaling" can be used to adapt the grid for one signal to that of the
other signal.

In the example here, "Curve 4.1" (speed setpoint) is scaled in the y direction in
the same manner as "Curve 4.2" (speed actual value). To ensure that this
setting is also available for the next measurement, the function "Repeated
measurement" must be activated in the trace settings.

SITRAIN
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Trace function
Signal selection for bit tracks

SIEMENS

. e

{3 SERVD_02 [ Device iace [

Trace 1 recording completed  ~| [s120_cuz20_2_0p - >
FctGen inactive [s120_cuz20_2 op - Assume control priority! | H|m|
Trace | Function generator | Measurements | Time disgram | FFT disgram | Bode disgram |
o o1 Signals a
= Ho. [ Activ| Signal | . of Bit Tracks ol
= 1 v| | SERVO_02.162 || SERVO_02.162: Speed se
2 v SERVO_02.r83 =|| SERVO_02.r63: Actual sp) = " ” 2 "
| ! i - I -
« 3 [v] | SERVO_02.r68 || SERVO_02 r68: Absolte Blirack Signal Bk l Hesipuntion
[ ] 4 | [v] |SERVO_02re%e || SERVO_02.rag6: Control Track 1 SERVO_02.r898 o ON/OFF1
5 | L] = Track 2 SERVO_02.1898 1 OC/0OFF2
& 5 K . Track 3 SERVO_02.1898 2 OC/OFF3
T
i + Select Mok !
% t Track S
arameter Track6 a
m| Recording P St Select bit
Fe
ii Meas. value acquisition: |Isuchmnwnemding—time—\um:dlsace Trace | Function generator | Measurements  Time diagram | FFT diagram | Bode diagram |
=3
asic o ) CU320_2 OP]
2] | Select T
e DIt tracks 065 ms
Duration: 2662500 ms

Trace the bits

Course DR-S12-PM
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Bit tracks

The device trace allows the status of the individual bits to be traced.

The procedure is as follows:

1. Select signal that contains the bit to be traced,
e.g. r898 (control word of the sequence control)

2. Select the "Select bit tracks" button. In the "Parameterization of bit tracks"
table, select the signal word and enter the bit signal to be traced in the "Bit"
column.

3. Start the trace.

SITRAIN Page Course DR-S12-PM
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Trace function
Save recording in the device

SIEMENS

Trace | Funk tor | M

]| Signale

| FFT-Disgramm | Bod

Nr_| Aktiv]

E3C A0 =]

Ed

< | Aufzeichnung
_» | Trigger

v ||z

Signal

1 | vl |SERVO 02162
| =1 |SErvo_ 02163

H
3
=
ot
6
7
L]

Kommentar
| SERVO_02.r62: Drehzahisoliwer nach Filter
| SERVO_02163. Drshzahlistwert geglatist

-4
L

P

Pl

<

-

-

<

4

nnannmn

4

Typ
Par-Nr Merieble:

Takt
Pretigger.

«« | Anzeigeoptionen

[Trgger sut Variable - Positive Flanke
[eERVD_02 62, CO' Drehzshisoliwen nach Filter |
0125ms  [SINAMICS_S120]

0.000-+

m | Speichem im Gerit (Speicherkarte)

[# Aufzeichnungim Gerdt speichem

ms

o]

Parametrierung im Gerét sichern

‘Anzahl der Aufzeichnungen = | j/
: Alle Aufzeichnungen. die bisher ingerat gespeichert wurden, werden geloscht sobald Sie o Darnt die Funktion *Speichem im Gerat (Speicherkane) auch nach einem Neustar! des Gerafs automatisch
&) Trace sianen wieder akfivwird, miissen Sie nach dem Starten RAM nach ROM kopieren,
[« Mach dem Starten Ram nach Fom kopieren
H |
Save in the Number of
H . Machten Sie den Trace jetz! staren?
device (memory recordings
ca rd) Mein Hife
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Write recording
to device

Note

number of recordings

This is where you activate automatic storage of measurements. The trigger is
activated automatically again at the end of a recording if the Number of
recordings is greater than zero. The measurements are written to the memory
card in directory /JUSER/SINAMICS/DATA/TRACE as ACX files.

If Copy RAM to ROM has been activated during the download of the
parameterization, the activation is also retained after restarting the controller.
This setting is only possible for a time-limited trace.

You can either read out the measurements with a card reader via the Web

server. In Trace, on the Measurements tab, select the ACX data you have read
out with the Open measurements button.

The recorded ACX files contain less information than TRC files. The following
information is omitted from ACX files:

Designation of the object
Parameter information (read/write parameters, number of indices)
Units of measurement

If applicable, use the comment field on the Measurements tab to add this
information.

After activating Write recording to device this is where you set the number of
recordings. The size of the ring buffer depends on the device and is
dimensioned for at least five measurements.
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SIEMENS

Exercises

+ Exercise 1: Enable signals
+ Exercise 2: Control via terminal signals

» Exercise 3: Device trace: Tracing of signals

o
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Safety information Please note that:
* The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The training documents alone are not sufficient.
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Exercise 1: Enable signals
Traversing drives via the control panel

SIEMENS

"2 STARTER - SI_C05.1 - [5120_CU320_2_DP SERVO_02 - Control/status words]

£ Project Edit Targetsystem View Options Window Help

S0l 5| +[o]@) o|-] el x| [ el ol
& (%3 F b= =8 F L 6| @

B

5 Conlrol/status words | Status parameter ~ Missing ensbles |
&2 Drives

S fly SERVO 02 !! by

1f an addional e
# ) Paste DCC chart Mlssmg
Configurat
) i uemesie 5| enables =
% Drive navigator B
> Control logic

L] |

). the diive can only be traversed when all enables are avadable.
ady be traversed even when certain enables are missing.

0 © OFF1 enable missng
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Task The two drives should first be traversed using the control panel. Open your
"S120_Servo_1" project and go online.
1. Open the control panel.
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Exercise 1: Enable signals
Traversing drives via the control panel

SIEMENS
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2.

The diagnostic area should now also be shown.
The "Diagnostics" button opens a further screen that shows the missing
enables.

Which signals are missing?

Use the "Assume control priority" button to traverse the drive via the control
panel.
Which missing signals are now shown?

Set the enables in the "Enables" selection field.
Which missing signals are now shown?

Start the drive using the green button.
Which missing signals are now shown?

Enter a setpoint of 100 rpm and start the drive. Stop the drive and return the
control priority.
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Exercise 2: Control via terminal signals
Control word of the sequence control

SIEMENS

Control logic |

™ Optimize view

|Conl|ol word sequence control

p840[0] ON /7 OFF (OFF1)
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Ell Control_Unit : r722.1 : CO/B0: CU digital inputs slalus—o— OFF2 is interconnected to the status
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o

p848[0) Mo Quick Stop / Quick Stop (OFF3) signal source 1
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©

Course DR-S12-PM

Page 6 - 29

Starting basis The two drives should no longer be traversed via the control panel, but via the
operator box. In addition to the control signals, a speed setpoint must also be
specified for the two drives.

Task After configuring the Servo_02 and Servo_03 drives, most of the control signals
for operating the drives are already pre-assigned "1". Now change the pre-
assignment of the control word of the sequence control, so that you can control
the drives via the operator box:

. To do this, select

>> Drives > Servo_02 > Control logic
There, you can further assign the control signals in a very straightforward
and transparent way, without having to open the expert list.

Select the "Control word sequence control".

Connect the ON/OFF1 signal to switch O:

>> p840[0] = CU_S_004: DI 0 =r722.0

= SERVO_02, p0840[0] Bl : ON/OFF1 = CU_S_004, r0722: Bit 0

Parameterize the OFF2 signal to switch 1 on the operator box:
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Exercise 2: Control via terminal signals
Control word and setpoint interconnection for drive 1

[Conhol word faults/alarms

p2103[0] 1. Acknowledge faults

Fault acknowledgement is

p2104[0] 2. Acknowledge faults

T Control_Unit : 722.3: CO/BO: CU digital inputs status O—

interconnected to the status of digital

; o

p2105[0] 3. Acknowledge faults

o 21 | input DI3 on the CU

Igjo

Setpoint addition

Enable ramp-function generator
Speed setpoint 1 is interconnected to g)

the status of analog input AlO on the

0=0 |
TB30 ;’—I 2

0% | 0.000 rpm
100% Interpolator |

v TB30 bl v rd055[0] : CO: TB30 analog inputs actual value in percent, A0 (X482.1/X482.2)
Drive_1 > r4055[1] : CO: TB30 analog inputs actual value in percent, All (X482.3/X4824)
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Task Also change the pre-assignment of the "Control word faults/alarms”, so that you

can acknowledge faults using the operator box.
Select analog input Al 0 of the operator box as speed setpoint source:

Select the "Control word faults/alarms".

Connect the signal "1. Acknowledge faults" to switch 3 of the operator box:

Interconnect the setpoint source "speed setpoint 1" to potentiometer Al 0 of
the operator box. To do this, open the screen form:

>> Drives > Servo_02 > Open-loop/closed-loop control > Setpoint addition
SERVO_02, p1155[0] CI : Speed setpoint 1 = TB30_04, r4055[0]

Start the SERVO_02 drive using the operator box and specify the speed
using potentiometer Al 0.

Monitor the online values in the "Control logic" and "Setpoint addition" screen
forms.
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Exercise 2: Control via terminal signals

Control word and setpoint interconnection for drive 2

Isolated digital inputs | Bidirectional digital inputs/outputs | Measuring sockets |
DI O Teminal eval v Digital input 0
1H2 ——OI = SERVD_ 02, pad0joL. Bl 0N 7 ¢ [0 |—
DI1 Temminal eval Digital input 1
2l (= | =] {O-SERVD_02, pB44[0], BI: No coe »=
Dl 2 Teminal eval « Digital input 2
3 HD(= | =] {O-SERVO_02, p848[0]. BI: No Qui »=
DI 3 Teminal eval Digital input 3
4 @5-—O| = (O-SERVD_02, p2103(0]. BI: 1. Acl D} |-
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Task For SERVO_03, establish the corresponding BICO interconnections starting
from the input terminals:
1. In the project navigator
>> CU_S 004 > Inputs/outputs > Isolated digital inputs
2. Use digital inputs DI 4 .. 7 (X132) to control SERVO_03:
DI 4 ON/OFF1:
DI5 OFF2:
DI6 OFF3:
DI 7 1. Acknowledge faults
SITRAIN Page Course DR-S12-PM
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Exercise 2: Control via terminal signals

Control word and setpoint interconnection for drive 2

0.000V Scaling Fiter 0.00%

L [ [] = -1-1 Analog input 1 )

@ L 0 0 ; —®-Diive_2, pT160(0}, i Spe Y|
Inversion | 830 2
gu Drive 1 »
p603, CI: Motor temperature signal source v Drive 2 »

p1155[0], CI: Speed controller speed setpoint 1 Funber iterconnechionel)
I v p1160[0], CI: Speed controller speed setpoint 2

Scaling 1@
A
10000 %
0.00 <
Deadbd (+/-) T >
+- v 0.000 v 10000 v
[ cose | Hep
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3. In the project navigator, open
>> CU_S_004 > TB30_04 > Inputs/outputs > Analog inputs

4. Assign the parameters for analog input Al 1 (Terminals X482: 3/4) to enter
the speed setpoint for SERVO_03:

Al'l n_set:

5. Check the scaling of the analog input.
The scaling defines the assignment between the voltage and
a percentage value.
In our example:
-10V corresponds to -100%
10 V corresponds to 100%
This means that no absolute value is assigned to the voltage; rather,
a percentage value that is converted to an absolute value using the
corresponding reference value.
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Exercise 2: Control via terminal signals

- q
Checking the signals
SERVO, r02:
i 4 7 4 R4 | i A [} [}
O I o S O
! :
oz ___ [ .. . . R A
: :
ONJOFF 1 ' :
! g S Rt
1 1 1
Magneti- \ I
o e T >N A .~ A S A
current 1 ' ' [
i L4 ! ¥! ¥
: I 1
I I 1
Speed | : |
setpoint X e e e e T
"ON" must be set as edge after Deceleration with Deceleration with ~ Coasting down according to
canceling "OFF2" and “OFF3" "OFF1" ramp "OFF3" ramp load, friction, mass inertia
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Task Test the switch-on and switch-off behavior of both drives based on the following
diagram.
1. Setthe switches for OFF2 and OFF3 to "1", before you start the drive with a
rising edge at the ON/OFF1 signal
2. Now set the ON/OFF1 signal back to "0".
3. Switch on the drive again, and this time set signal OFF2 to "0" and monitor
the response.
4. Switch on the drive again, and this time set the OFF3 signal to "0" and
monitor the response.
What difference did you notice?
5. Once you have completed the test, save the online changes to the CF card
(ROM), to the PG and to the hard disk.
6. This tested project is used as the starting point for further exercises.
Therefore archive the project.
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Training Document

6-33 Control word setpoint and device trace




Exercise 3: Tracing the signals
Device trace

SIEMENS
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Task Use the trace to record the speed setpoint, actual speed value and actual
current value in a defined period
Make the settings to trace the speed setpoint, speed actual value and current
actual value using the trace function:
1. Open the trace:
>> Drives > SERVO_02 > Commissioning > Device trace
2. Parameterize trace 1 for the following signals:
» Speed setpoint after the filter (r62)
* Speed actual value (r63)
* Current actual value (r68)
3. Select for recording:
* Measured-value acquisition: time-limited trace
* Recording duration: 6 seconds (6000 ms)
Possibly with the entered recording duration displayed in red. To do this,
activate the arrow key "Trace cycle clock" to automatically align the trace
cycle clock to the size of the measured value memory. The recording
time is then displayed in black.
4. Define the trigger:
« Type: Trigger on variable — Positive edge
+ Parameter no./variable: Servo_02, speed setpoint (r62)
+ Threshold value 0,1 rpm
» Pretrigger: 100 ms
5. Select as display options:
* Repeated measurement
Note If the parameterization is realized offline, then it must still be transferred to the
drive (the parameterization is downloaded).
SITRAIN Page Course DR-S12-PM
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Exercise 3: Tracing the signals

Measurement and display

Trace start
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Task Record a trace:
1. Enter a speed setpoint of ng,, < 1000 rpm.
2. Start trace 1 using the "Triangular" button.
3. Monitor the feedback "Trace 1 waiting for trigger".
4. Switch on the drive.
5. Increase the speed setpoint.
6. Monitor the feedback "Trace 1 in progress".

7. After completion of the recording and data transfer to the PC, the signals are
displayed.
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Exercise 3: Tracing the signals
Measurement and display

SIEMENS
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Task Test some of the options for post processing the signals:

1. Select the "Time diagram* tab.

The axis labeling is assigned when a signal name is selected.

When the axis labeling is selected, the signal can be shifted in the y
direction.

>> using the right mouse key > Scaling
scale the speed setpoint (r62) just like the speed actual value (r63).

By selecting a signal section (with the left mouse key pressed), the size
of a signal section can be increased.

With the right-hand mouse key

— the zoom factor can be reduced or undone

— measurement cursors for time and amplitude axes can be displayed
— the trigger line can be displayed.

2. Select the "Trace time diagram* tab at the bottom of the screen.

Under "Display”, signals can be shown or hidden in the time diagram.
Under "Comment", the signal name can be changed.
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Exercise 3: Tracing the signals
Tracing bit signals of the status word

SIEMENS

!

Trace 1 recording completed j [suo_(uazo_z_op

~
Parameterization of Bit Tracks E
FciGen inactive [st0cusoaor | — - — —
Trace | Function generstor | Measurements | Time diagram | FFT diagram | Bit track I Signal l Bit Designation | "
25 Signaks Track 1 Drive_2.r898] o ON/OFF1
o | activ] Signal [ Track 2 Drive_2.r898) 1 OC/0FF2
] i [scRvofarm 2 e Track 3 Drive_2.ra98| 2 OC/OFF3 |
'3 v 'ssavoinz.rsa = ssnvoiu Track 4 Drive_2.r899 0 Rdy for switch on
v :ssnvo,nz 898 J SERVO_D Track 5 Drive_2.r899 1 Ready
T | Track 6 Drive_2.r899 2 Operation enabled
’ Track7
Select Tt

1 )
) parameter
| Recording

Select bit

Meas. value acquisition: [jscchionous recording - time-imited iace

3%iC G ) CU320_2 DP]
E. Select =
bit tracks —

Trace c 0625 ms

[+ [rlz % |p|E |B|D|w|C

Trace | Function generator | Measurements Time diageam | FFT diagiam | Bode disgram |

Duration: 682500 ms \/
i

f SERVO_02 Device tiace |

||\

Trace the bits

T T T
o 200 400 600

T T T T T T T T
1000 1200 1400 1600 1800 2000 2200 2400
[ms]

Course DR-S12-PM Page 6 - 37

Task Record the selected bit tracks while the drive is being switched on.

1. Add two signals to the trace:

+ Control word of the sequence control (r0898)
+ Status word of the sequence control (r0899)

2. Select the bit tracks icon.

3. Select the signal and bit to be traced from the table:

* Servo_02.r0898 Bit 0 On/Off1
* Servo_02.r0898 Bit 1 OC/Off2
+ Servo_02.r0898 Bit 2 OC/Off3

» Servo_02.r0899 Bit 1 Ready for switch on

+ Servo_02.r0899 Bit 2 Ready

+ Servo_02.r0899 Bit 3 operation enabled

4. Start the trace.

5. Switch on the drive using the operator box
(not using the control panel or function generator).

6. Monitor the recorded signals.
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Learning Targets

* You will know the rules of the DRIVE-CLIQ topology
* You will be able to identify the firmware version of the components
* You will know the differences between the set and actual topology

+ You will be able to change DRIVE-CLIQ connections

* You will be familiar with the rules for replacing modules

A
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DRIVE-CLIQ
Overview
CuU320-2 ALM MM MM
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o (~) @ X500
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DRIVE-CLiQ

Topology

DRIVE-CLIQ is the digital interface between SINAMICS components
The SINAMICS S120 components, including the motors and encoders, are

interconnected via a joint serial interface called DRIVE-CLIQ.

All communication-capable components have one or more ports for the
DRIVE-CLIQ cables.

The communication is based on Ethernet technology with 100 Mbit/s.

The topology describes the ports used to connect the components.
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DRIVE-CLiQ
Connection wiring

SIEMENS

*7
\\

£

DRIVE-CLIQ cables
Gray: 2 x 2 x0.22

PR

DRIVE-CLIQ cables
Motion Connect

Green: with 24 V
2x2x022+1x2x0.38

PIN Signalname PIN Signalname

1 TXP 6 RXN

2 TXN 7 reserved, do not use

3 RXP 8 reserved, do not use

4 reserved, do not use A +(24V)

5 reserved, do not use B M(0V)

Note:

Terminals A and B are used for the supply of the measuring system
evaluation only. These terminals are short-circuit proof.
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Cable

Plug-in connectors

The standardized form of the cable and plug engineering reduces the range of
parts and storage costs.

The DRIVE-CLIQ plug-in connections forward the 24 V DC voltage to the
encoder supply via two additional contacts.

Encoder evaluations are available for third-party motors or retrofit applications
for converting standard encoder signals to DRIVE-CLIQ.
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DRIVE-CLiQ
Line or tree topology
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Line topology

DRIVE-CLIQ rules.

Tree topology

The components are arranged in a line provided that this does not violate any

The components are connected in separate branches originating from the CU.

If components are deactivated, in order to remove components from the
machine, for example, this can only be done for components at the end of the

branch.

If components are deactivated within a line, the components that follow in the
line can also no longer be accessed.
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DRIVE-CLiQ SIEMENS

Wiring rules

No dual MM MM No ring
wiring cu3202 Bas;)c{ ;ECk Basci; ;::ck wiring
TM15 _jx RI0S vy 125 ps 125 ps
X102
X501 fo] a0z [ X I+
X201 [ X201 3
X500/ x101 [+ B [*7
x100 [} | X200 B I_&E
ALM SMC
Basic clock
cycle
250 ps xsoog
x202 g L IysM | | smi }—
X201 4
X200 g

When wiring components with DRIVE CLiQ, the following rules apply among others:

* No ring wiring, no double wiring

*  The maximum number of nodes on one DRIVE-CLIQ line is 14
+  The maximum Motor Modules on one DRIVE-CLIQ line is 8

*  The maximum number of Terminal Modules is 16

Course DR-S12-PM Page7-6

DRIVE-CLIQ rules A comprehensive set of rules apply for wiring components with DRIVE-CLIQ.
Some of the most important rules are listed below:

* The following applies for booksize format:

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

— In the servo mode, Line Modules and Motor Modules can be connected to
the same DRIVE-CLIQ line.

— In the vector mode, the Line Modules and Motor Modules must be
connected to separate DRIVE-CLIQ lines.

+ 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 F, G, H, J)
must be connected to separate DRIVE-CLIQ lines.

* The sampling times p0115[0] (p4099 for TM) of all components that are
connected to a DRIVE-CLIQ line must be divisible by one another with an
integer result.

The sampling time corresponds to the current control cycle for a drive object.
The further cycles such as speed controller cycle, setpoint channel, position
controller cycle, etc. can be configured at the drive object.

SITRAIN Page Course DR-S12-PM
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DRIVE-CLiQ

Recommended rules

SIEMENS

Cu320 ALM MM MM
x103 []
P . X202 (g3 X202 o X202 o
TM15 s D X201 X201 B X201 D
X501 xi00 [# X200 | 200 B I__E
X500
[+ SMC
X500 g7

the CU

Port X100 of the CU connected to X200 of the infeed (Line Module)

Port X101 of the CU connected to X200 of the Motor Module

Port X201 of the Motor Module connected to X200 of the next Motor Module

Motor encoder connected to X202 of the associated Motor Module

Additional Terminal Modules or Sensor Modules connected directly to free DRIVE-CLIQ ports of

Course DR-S12-PM
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Recommended rules

The following rules should be observed to ensure reliable operation:

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

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

A single Line Module should be connected directly to the X100 DRIVE-CLIQ
socket of the Control Unit.

Several Line Modules should be connected in a line.

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

The motor encoder should be connected to the associated power unit.

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

The motor encoder for the second drive of a Double Motor Module should be
connected to the associated DRIVE-CLIQ socket X203.

Only one final node should ever be connected to free DRIVE-CLIQ ports of
components within a DRIVE-CLIQ line (e.g. Motor Modules wired in series),
e.g. one Sensor Module or one Terminal Module without forwarding to
additional components.

If possible, Terminal / Sensor Modules of direct measuring systems should
not be connected to the DRIVE-CLIQ line of Motor Modules but rather to free
DRIVE-CLIQ ports of the Control Unit.
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CLiQ cable.

CLiQ line.

DRIVE-CLiQ Hub
Design of DME20 and DMC20

Signals from more than one encoder can be collected by the DMC20
DRIVE-CLiQ Hub and forwarded to the Control Unit on a single DRIVE-

SIEMENS

|4

The DRIVE-CLiQ Hub DMC20 allows individual DRIVE-CLiIQ nodes to be
removed without disrupting data exchange of the remaining nodes via the DRIVE-

™ m
@ Sensor = a o
O x100 Module E’ <
o1 ® m
e ] xs00 501 [ - =
R
X502 wsoo | Sensor q ¥
O x10a ona 24‘ Module ‘J‘ ‘—4»‘]
DRIVE- .
cLQHu, T Sensor .‘* J :
DMC20 505 X500
cus20 xeos L1 - Module

Drive 1 Drive 2 Drive 5 ‘:174'4
™ 200 ™ 200 '
O x201 O e
Single Single
O x100 Motor Motor
X101 Module Module Module
O x102 o m] O ]
O i SRIVE %501 X202 X202 %202
CLiQ Hub  *50 |:| Read
DMC20 s =
Cu320 ,_‘I A eady
Course DR-S12-PM Page7-8

DMC20, DME20

Interfaces DMC20

Interfaces DME20

The DMC20 and DME20 DRIVE-CLIQ Hub Modules are used to implement the
point-to-point distribution of a DRIVE-CLIQ line. It is possible to connect two
DRIVE-CLIQ Hub Modules in series (cascade connection).

With the DMC20/DME20, an axis grouping can be expanded by 4 DRIVE-CLIQ
sockets for additional subgroups.

The component is ideal for applications which require DRIVE-CLIQ nodes to be
removed in groups, without interrupting the DRIVE-CLIQ line and, therefore,
data exchange.

The DMC20 DRIVE-CLIQ Hub Module in degree of protection IP20 is designed
for mounting in control cabinets.

The following are located on the DMC20 DRIVE-CLIQ Hub Module:
» 6 DRIVE-CLIQ sockets for connecting 5 DRIVE-CLIQ nodes

The status of the DMC20 DRIVE-CLiIQ Hub Module is indicated via a multi-color
LED.

The DME20 DRIVE-CLIQ Hub Module in degree of protection IP67 is designed
for mounting outside control cabinets.

The following are located on the DME20 DRIVE-CLIQ Hub Module:
+ 6 DRIVE-CLIQ sockets for connecting 5 DRIVE-CLIQ nodes
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DRIVE-CLiIiQ Hub
Topology

SIEMENS

Topology view: | Project set Comparison
Compaison level for all components: | High -

Tapology tiee |
Contrel_Unit (1)
[ Fre
£ [THEI (Drive_i|Drive_2).Power unit, Power unit (3}4)
T Free
[ZHOIEF Drive_1.Motor (6)
m Drive_2.5M_1 (8)
g F Paste new object » DRIVE-CLIQ hub |
<~ TE30.TE3D (2 o & TRAN1 Topology view: | Project set Compaison

Comparison level for all components: | High -

# Paste single drive unit Topology ree |
= fl, 5120_CU320_2 DP
B  Component depot S Overview Il Control_Unit (1)
Free # P Communication {03 Free
2- » Topology E TGP (Drive 1 [Drive_2].Power unit, Power unit (314)
B4 Hub_1 03 Free
Fiter: [All DRIVE-CLID + option slot - ¢
> Expe.rlhil m Drive_1.Motor (6)
@[ Control_Unit [EEOL Drive 2.5M1 @)
@ £ Infeeds b
=] Hub_1 (11[12
& Input/output components R Hub. tl: !
@ 2] Encoder [ e
@) Drives B3 Free
) Paste drive Free
@ f Drivel 63 Free
@@y Drive2 B Free
& ) Documentation m Free
-2 SINAMICS LIBRARIES g T820.7E30 2
-2 MONITOR
B Component depot =
Free -
Fiter: [ Al DRIVE-CLIQ + oplion siat -
Close Help
Project | f 512000320 2 0P |
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Adding a
DRIVE-CLiQ Hub

The DRIVE-CLIQ Hub is added in the "Topology" screen. Then, the components
can be connected to the ports.

The hub occupies two component numbers. It is nhot an autonomous drive object

and does not have to be configured.
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DRIVE-CLIQ rating plates SIEMENS

Electronic rating plates

L 4

X200
X501 X100 X200 \ry |— 200 L—El\

] X
xsoog 1 Z z SMC
=z
M
Line ° X500~

VSM

+ All modules connected via DRIVE-CLIQ have an electronic rating plate.
+ The technical data is automatically uploaded to the Control Unit.
+ There is no need for manual input of rating plate data.
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Rating plate All DRIVE-CLIQ components have a separate electronic rating plate:

» This electronic rating plate contains all the relevant technical data about that
particular component.

» For motors, for example, these data include the parameters of the electric
equivalent circuit diagram, the current controller data and characteristic
values for the built-in motor encoder. These data are automatically read via
DRIVE-CLIQ by the Control Unit and need not be input during
commissioning or after a component is exchanged.

+ In addition to the technical data, the rating plate includes logistical data
(manufacturer ID, order number, and globally unique ID).

* Since these values can be read electronically both on site and also by
remote diagnostics, unambiguous identification of all components used in a
machine can be performed at any time, thus simplifying service.
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DRIVE-CLiQ rating plates SIEMENS

Firmware version of the components

Overvi Version overview ety checksums |
=-8p s1.c07.1 , /
® ) Paste single drive unit I™" Project s& peciied 7
S ‘Io $120_CU320_2_DP Device version: CU320-2DP FW versionn.  4.6.05 Int. supplied vers.: 4602113 Memory card s
) Automa Configuration Component No. | FW version | Type Order no. HW Serial no.
w Actual Actual | Actual
o) ommunication Control_Unit.Control_Unit_1 |1 4602113 Closed-loop con'| 6SL3040-1MA00-0AA0 | D T-C16145835
@- > Topology TB30_04.T830_10 10 - 1830 B6SL3055-0AA00-2TAO | D T-V72074997
&= [ Control_Unit SERVO_02Motor_Module_2 |2 | 4602113 | Power_unt | 6SL3120-2TE13-0AA4 |B | T-D86092192
&2 Infeeds SERVO_02.SMR20_7 i 4602113 SMR0/DQI 6SL3055-0AA00-SMAO | B T-T22005922
@) Input/output component SERVO_03.Motor_Module_3 | 3 4602113 Power_unit 6SL3120-2TE13-0AA4 |B T-D86092192
5 SERVO_03.5M_4 - 4602113 SMC20 B6SL3055-0AA00-5BA3 | A T-A92055836
@) Encoder
@] Drives
#-—J Documentation Com onen NO F .
., Firmware, Type, Order no., Hardware, serial no.
- SINAMICS LIBRARIES P t’ X » 1Ype, o Oy iss
¥ MONITOR . - 2
ea Fitter [DRIVE CLIQ + option slot ~| Update topology
« m »
< - : o2k _J Close Help
Project & $120_CU320_2_DP

>> Drive unit > Overview > Version overview
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Overview Information about the individual components of the drive system is displayed in
the "Overview" dialog in the "Version overview" tab.

In online mode, in addition to the components, the component number, Order
No., hardware version and serial number are displayed as well as the firmware
versions of the individual DRIVE-CLIQ components in particular after clicking on
the "Update topology" button.

For the correct functioning of the DRIVE-CLIQ communication, all components
must have the same firmware version as the Control Unit.

Version overview In this window, information about the individual components of the drive system
is displayed. On the basis of this information, the components can be clearly
identified. A firmware update can also be activated from the CF card.

+ Component: Name of the drive component
* No.: Component number
*  FW version: Firmware version of the drive component
* Order no.: Order number of the drive component in short form
*  HW version: Hardware version of the drive component
» Serial No.: Serial number of the drive component.
SITRAIN Page Course DR-S12-PM
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SIEMENS
Topology

Interconnection information for components

Topology tree, DRIVE-CLIQ wiring |

= & SLC07.1 Topology view: | Project set Specified I Actual | Comparison v

® ) Paste single drive unit -
o m@ $120 CU320 2 DP Topology tree | Comparison level for all components: | High v

#) Automatic ConfigGration Control_Unit.Control_Unit_1 (1)

3 Free

@D = [SERVO_02|SERVO_03].Motor_Module_2, Motor_Module_3 (2|3)
®-Q_Topology i [E Free
w- L SERVO_02.5MI20_7 (7)
-] Infeeds B[] SERVO_03.5M .4 (4)
-] Input/output components =
#-] Encoder

: Free
=] Drives

e &’ SERVO 03 —t—{2 TB30_04.7TB30_10 (10
+ 02

@+~ f SERVO_03

#-J] Documentation

-] SINAMICS LIBRARIES
-] MONITOR

B Component depot
Free

Fiter: [l DRIVE-CLIQ + option slot ~l

&y S120_CU320_2 DP
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Structure The topology is shown as a wiring tree. The Control Unit is the first element of
the tree. All components are attached to the CU. The terminal designations can
be picked off via the tooltip.
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Topology

Project set / target (specified) / Actual topology

Project set topology Project actual topology

SIEMENS

Topology view: | Project set Specified Actu Comparison v Topology view: _ Project set Specified | Actua |Comparnson j
Topology tee | Compatison level for all components: | High - Topology tiee |
B Control_Unit.Control_Unit 1 (1) Control_Unit.Control_Unit_1 (1)
B fre L Free
= [SERVO_02|SERVO_03).Motor_Module_2, Mctor_Module_3 (23) =] [SERVO_02|SERVO_03].Motor_Module_2, Motor_Module_3 (2/3)
Free Free
SERVO_02.5MI20.7 (7) SERVO_02.5MI20_7 (7)
[ZHI SERVO_03.5M 4 (4) Free
Free Free
B Free B Free
— a3 TE0_04.TB30.10 (10 —— T830_04.T830_10 (10
5 Component depot
Free
Fiter. [All DRIVE-CLIQ + option siot =] Fitec | DEBaRE Corooners =l
Update topology I Close [ Help

* Project set:
+ Specified:

A startup is performed only when specified topology = actual topology

+ Actual: The current hardware topology acquired by the system

Current configuration in the STARTER project (RAM of the PG/PC)
Configuration stored in CU
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Project set topology

Specified topology

Actual topology

Monitoring

The project set topology corresponds to the topology of the offline project.

The target (specified) topology is stored on the CompactFlash card in the
Control Unit and is loaded to RAM during power-up of the Control Unit and then
compared to the actual topology.

The set topology can be specified in two ways and saved on the CompactFlash
card:

* Via STARTER by creating the offline configuration and then loading it to the
drive unit

* Via quick commissioning (automatic configuration) by reading the actual
topology and writing as set topology to the CompactFlash card.

The actual topology is the DRIVE-CLIQ hardware wiring that is actually used.
When the drive system components are started up, the actual topology is
detected automatically via DRIVE-CLIQ.

When the supply voltage is turned on, the actual topology is compared with the
set topology. Comparing the topologies prevents a component from being
controlled/evaluated incorrectly (e.g. drive 1 and 2).

When the drive system is started, the Control Unit compares the detected actual
topology and the electronic rating plates with the set topology stored on the
CF card.

If, during the startup, components are detected that cannot be assigned to any
configured component, they will be displayed in the actual topology with
component numbers greater than 200.
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Topology

Compare project set / specified / Actual

Compare project set with actual

SIEMENS

———1a TE30_04.TB30_10 (10

Topology view:  Project set Specified I Actual | Comparison j Topology view:  Project set | Specified | | Project set - act +
Topology tree | Topology tree: ‘
B Control_Unit.Control_Unit_1 (1) Centrel_Unit.Control_Unit_1 (1)
E[- Free E[- Free
B [SERVQ_02|SERVO_03].Motor_Module_2, Motor_Module_3 (2[3) B [SERVO_02|SERVO_03].Motor_Module_2, Motor_Module_3 (23)
m Free m- Free
SERVO_02.5M120_7 (7) SERVO_02.5MI20_7 (7)
Free SERVO_03.5M 4 (4)
= Free Free
Free Free

——2a TB30_04.TB30_10 (10)

(= Component depot
Free

Filter: | Detected components

~] Fiter: [All DRIVE-CLIQ + option slot

=

Update topology |

Close Help
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Comparison The topology view can also be used to compare two different topologies:
* Project set with specified
* Project set with actual
» Specified with actual
SITRAIN Page Course DR-S12-PM
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Topology

Fault display, missing DRIVE-CLiQ wiring

SIEMENS

a4 STARTER - SI.C07_1 - [S120_CU320_2_DP - Topology] [oll @ )
B Project Edit Targetsystem View Options Window Help - [&]x

%) @) 5[] || ] x| [P el ules]| 2] ) il

@ ) SERVO_02

w4 f SERVO_03

@) Documentation

@20 SINAMICS LIBRARIES
@2 MONITOR

= &) S1.C07.1 Topology view: | Project set Specified Comparison ~ ~ Topology view:  Project set Compaison v
#) Paste single drive un Topology e | Compasison level for al components: [High - Topology tee |
e fll, 5120.CU320.2 0P

# Automatic Confi Control_Unit.Control_Unit_1 (1) = Control_Unit.Control_Unit_1 (1)
> Overview Free Free

@ » Communication = [SERVO_02|SERVO_03].Motor_Module_2, Motor_Module_3 S| [SERVO_02|SERVO_03].Motor_Module_2, Motor_Module_3 (2
> Topology Free g [ Fre

w4~ [ Control Unit [ZHOE SERVO_02.5M120 7 7) [ZHGIE SERVO_02.5MI20_7 (7)

@ Z Infeeds [BHEL SERVO_03.5M 4 (4) Free

-2 Input/output cor = iy

@ Encoder =4 P =

= 2 Drives g ree. .

B Component depot -

Free -

Fiter. |All DRIVE-CLIQ + option slot A /

/ Updatetopoogy | Closs | Heo |

Gl Alarm A01482 Topology: Comparison Sensor Module missing in the actual topology.

Component: [(AL Display information Acknowledge al Acknowledge ] Help for event
Level Time Source Companent Message

‘Fu 04.01.82 15:21:33.643 5120 320 EgEEEVD 0 i coder 1 DRIVE-CLIQ (CU): Cychic data transfer er.

o 25 $120_CU320_2_DP : SERVO_03 1315 Drive object not ready for operaiion

< 040192 1521:34:963 $120_CU320_2_OP: SERVO_03 4-SM_4 1482 Topology: Comparison Sensor Module missing in the
04013 1521-34:839 $120_CU320_2_DP: SERVD_03 11 - Motor_6 7015 Drive: Motor sensor slani0

I Aams ([ Taetsystem output | [ Compie/check.ouput | JE8] Topology output | % Disgnostcs overview |

Press F1 to open Help display.

Intel(R) PRO/1000 MT-Netzwerkverbind: Online mode
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Change

Topology error

Timestamp and
logical analysis

If differences are present in the topology (i.e. differences in the set/actual
interconnection), the user can compare the project set topology (offline
topology) and the set topology (topology on the memory card of the drive) with
the actual topology (actual interconnections).

Should there be differences in the topology, the project set topology can also be
changed by moving the required drive objects with drag-and-drop to the
required DRIVE-CLIQ interfaces.

A topology error always occurs when the configured interconnection information
and the actual interconnection differ.

Topology errors must be remedied. Otherwise, the configured drive objects will
not operate properly. A topology error is displayed with an appropriate error
message in the Alarm window.

In most cases, the system will generate several alarms when a fault occurs,
since the fault may have a variety of effects.

For example: The DRIVE-CLIQ cable to the Sensor Module of the
"Transport_blue" drive " has been removed.

Decisive in this case is the alarm A01482 Topology: Comparison Sensor
Module missing in the actual topology. However, in the case of the error
message F07016 Drive: Motor temperature sensor fault error message is only a
secondary error message.
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Topology
Fault display, wrong DRIVE-CLiQ wiring

SIEMENS

‘&l STARTER - S1_C07_1 - [5120_CU320_2_DP - Topology]
B Project Edit Targetsystem View Options Window Help

| S| % [Ra| @] ||| X2] X | [P ] % Bl =11 |

oo e

|8 == |m|@| o]

= 8p 50071

e Frecteot || e 1 | [ Actual topology does not indicate the name of

m,i:msmglmweun Topeiogy res | Compaison level for al components: | High the drive objects, it shows the Order No.
= §120_CU320_2_DP|
#) Automatic Confi B  Control Unit.Control_Unit 1 (1) Control_Unit.Control_Unit 1 (1)
> Overview Free 03 Free
®-» Communication B [SERVO_02|SERVO_03).Motor_Medule_2, Motor_Module_3 =) E—m [SERVO_02|SERVO_03].Mctor Podule_2, Motor_Module_3 (2
> Topology E T
&4 B Control_Unit QI 6513055-0A400-5BA3 (20
& 2 Infeeds T0J@y 1FKIE2-SARIL-1LGO (202)
@-2 Input/output cor Free Free
# ] Encoder i
=21 Drives - T . GF P
= f SERVO_02 ——gm TB30_04.TB30_10 (10!
Ed- @ SERVO_03 ‘ ) Component depot -
@] Documentation Free - « it 3
- SINAMICS LIBRARIES| | eer. [A1DRIVE-CLIQ + optiogfiot - Delected componer
-2 MONITOR
= 5 / Updatetopology |  Close |  Hep |
Pr . H H
G f S22 24 | Alarm A01382 Topology: Comparison Sensor Module shifted.
Compengfl. (2 Note: -> Component 7
Level Time ouce L
E il o L B ETTE] §120_CU320_2_DP: SERVD_03 4-5M_4

ning 04.01.92 15:34:25:307

31885 Encoder 1 DRIVE-CLIQ (CU): Cyclic data triansfer enor(Component number. 4, fault cause:
1382 : Topolagy: Comparison Sensor Module shifted(Component number: 7, component class: 2, component..

[Dwaning o

mWanlng

040192 1534:11:867

§120_CU320_2 DP: Contiol_Unit  7-SMI20_7
=113 120 M) v 3 1315 : Drive object not ready for operation
$120_CU320_2_DP - SERVO_03 11 - Motor |

Tive: MotD! temperatune sensor siaimi0)

W A [ Target system output | [Ef] Compiecheck output | B8] Topology output | %5 Diagnostics overview |

Press F1 to open Help display.

Intel(R) PRO/L000 MT-Netzwerkverbind: Online mode
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Message Alarm A01382 Topology: Comparison Sensor Module shifted.
Cause The topology comparison has detected a shifted Sensor Module in the actual
topology compared to the set topology.
Startup of the drive system is halted. In this state, the drive control cannot be
enabled.
Remedy Adapt the topology:
» Toundo the change to the actual topology, change the DRIVE-CLIQ cables.
+ Commissioning software: Go online, perform an upload of the drive unit,
adapt the topology offline and perform a download of the modified project.
» Rectify topology fault automatically (p9904 = 1):
- Accept the actual topology in the set topology
SITRAIN Page Course DR-S12-PM
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Topology
Comparison quality for topology comparison

Four levels determine the quality of the
topology comparison:

SIEMENS

High: of the entire electronic rating plate

— Component type, Topdogy view: | Preest s [Coman ]
— Order number, Topalogy e | Comparison level for al componerts: [High ]
— Manufacturer, Emrm-u:::u

— Hardware version (eg "A"), = [T [Drive 1[Drive 2] Power unit, Power unit (34)

Free
[]% -

— Serial number (e.g. "T-
P30050495")

High

Medium
Medium: of the component type and order B | eobie S
number ("SMC20", — O TEATER | Minimum
"6SL3055-0AA0-5BA0")
Low: of the component type ] gk
(elgl SMC20 ) Fiter: [All DRIVE-CLID + option slot ~|

Minimum:of the component class
(e.g. Sensor Module or
Motor Module) Lf ST 2 b

Close Help
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Comparison quality When comparing the set and the actual topology and when replacing a module,

Example

Note

the configured comparison quality is used. The data of the electronic rating plate
stored in the module are used.

The electronic rating plate contains the following information:
» Component class (e.g. Sensor Module or Motor Module)
« Component type (e.g. "SMC20")

* Order No. (e.g. "6SL3055-0AA0-5BA0")

* Manufacturer (e.g. SIEMENS)

* Hardware version (e.g. A)

» Serial number (e.g. "T-P30050495")

The comparison quality is divided into the following levels:

High: Compares the entire electronic rating plate including
serial number

Medium: Compares the component type and the order number

Low: Compares the component type

Minimum: Compares the component class

The comparison quality can be set in the window of the set topology via the
shortcut menu (right-click) of the desired component. The comparison quality is
saved in the parameter CU: p9908.

If the "Medium" comparison quality is set for the input module, the module can
be replaced by a new module with the same order number without an error
message being issued. A difference is also not displayed in the topology
comparison.

The default setting of the comparison quality is "High". The comparison of the
serial number must be activated by additionally setting parameter p9909 =0
however.

SITRAIN
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SIEMENS
Module replacement

"High" comparison quality

Topology comparison component replacement Device specialization
Hardware CU 320-2 PC/PG project
Actual topology Aut Specif. topology Project set topology
uto-
. configuration Load to PG .

Module exchange

F——

CU p9909 = 1 mms :
> operaTion ——— EEEINE

Load to PG
Power ON
CU p9909 =0 .
> FAULT
Power ON
CU p9905 =1

Serialno. B NNV CLACY
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Replacement If the topology comparison for component replacement is active
(CU: p9909 = 1), safety considerations rule out swapping of two components in
an existing topology, for example to prevent unintentional wrong connection of
DRIVE-CLIQ cable or motor cables in the case of a false diagnosis.

CU parameter: p9909 Topology comparison, component replacement
CU: p9909 = 1 automatically adopts the serial number and the hardware version
of the newly replaced component from the actual topology to the set topology
and stores it in non-volatile memory.
For the exchanged components, the following data on the electronic rating plate
must match:
« Component type (e.g. "SMC20")
* Order No. (e.g. "6SL3055-0AA0-5BA0")

For CU: p9909 = 0, the serial number and hardware version are not adopted
automatically and an error message is generated.

Acceptance must be carried out via CU: p9905 = 1.

Series commissioning Irrespective of the parameter assignment CU: p9909 (= 1 / = 0), the serial
number of the hardware (actual topology) is accepted in the specified topology
after downloading a project from the PG/PC.
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Module exchange

SIEMENS

Module replacement
Acknowledging the fault

Hardware CU 320-2 PC/PG project
Actual t0p0|Ogy Spec|f topology Project set l0p0|09y

Serial no. A

Course DR-S12-PM

CU p9909 = 1 . Load to PG .
SENEIEREEY &> OPERATION = B CTHE| NN
Power ON
CU p9909 =0 )
> Serial no. A - FAULT
Power ON

\

One component? All components? Acknowledge
CU: p9904 = 1 CU: p9905 = 1 the fault
Load to PG .
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CU: p9904

CU: p9905

If only one fault occurred during the comparison of the actual topology and the
set topology that can be acknowledged, this parameter can be used to start a
new comparison with acknowledgment of the fault in the set topology.

Acknowledgeable differences:
* Topology comparison, component shifted

* Topology comparison shows one component that has a different serial
number

» Topology comparison shows one component that is connected differently

With CU: p9905 = 1, the serial numbers and the hardware versions of all
components in the actual topology are accepted in the specified topology and a
new comparison started.

For this device specialization, the components of the set topology may differ
from those of the actual topology only in the serial numbers.

With CU: p9905 = 2, the serial numbers, the hardware versions and the order
numbers of all components in the actual topology are accepted in the specified
topology and a new comparison started.

For this device specialization, the components of the speciified topology may
differ from those of the actual topology only in the serial numbers and order
numbers.
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Module replacement
Commissioning / "High" comparison quality

SIEMENS

"al STARTER - SIC07_1 - [5120_CU320_2_DP - Overview]
My Project Edit Targetsystem View Options Window Help & x

o 1= | B o] K] X% [P i | % e[| [ 2
;v|‘: |

e &) s.c07.1

Project [

e 128 | s [0 (e[ [ )
Overview Version overview | Safety checksums |
®) Paste single drive ui W Projectset ™ Specified 7
@, 5120.CU320 2.0 Device version:  CU320-2DP FWversion: 4605 Int. supplied vers.: 4602113 Memory card serial no. 12021C32
# Automatic Conf = Component [no. [rw Type Order no. HW version | Serial no. |
> Overview Project set Actual Project set | Ac| Project set Actual
3 » Communicatior| Contrgl,Unl Closed-loop conh:! 4602113 | Closed-loop control m| 6SL3040-1MA00-0AXX I F T-D16166233
> Topology TB30_04.TB30 |10 - TB30 B6SL3055-0AA00-2Txx D T-V72074998
== [ Control_Unit SERVO_02 Power_unt 2 4602113 | Power_untt 6SL3120-2TE13-0Axx a —
#) Paste DCC ¢ SERVO_025u20mQl |7 [4602113 | Sugonal |65L3055-0AA00-5lhxx G| [Tossusen |
ERVO_03 Power_unit 3 4602113 | Power_unit B6SL3120-2TE13-0Axx B -
> C B
> Expertlist | SERVO_03 SUC20 & as021t3 [suczo BSLI0S5-0AA00-58xx 1o e —
> Control login 6SL3040-1MAQ0-0AAD 201 4602113 | Closed-loop control m| 6SL3040-1MAD0-0AAD 7—0!61684233,”
®= Inputs/outp! e S
> Communica Fier |DRIVE CLIQ + option slot w| | Update topology
@ » Diagnostics ] i 5
mde@m@TBNM .| (— . 5 : =
- &5
5 2:1 Different serial numbers in the | _ e Heo |
s 20r [{ st project set/actual comparison
Component: | All | Display information ( Acknowledge al Acknowledge Help for event
T e

L -
<: I:SWemnq 0201.92 01:52:35403 $120_CU320_2_DP : Control_Unit

4-5M_4 1425 : Topology: Comparison serial number of a companent is diferent{Component number. 4, Component c?

I Atams [T Teroet system output | fE] Compde/check output | [ Losd to PG output | [ BICO server | [ER] Topology output | 8 Disgnostics overview |

Press F1 to open Help display.

Intel(R) PRO/1000 MT-Netzwerkverbindi Online mode

Alarm: A01420 Topology: Comparison serial number of a component is different

Course DR-S12-PM
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Different
serial number

Remedy

If a different serial number was determined when the drive unit was started, an
alarm is issued. Startup of the drive system is halted. In this case, the drive
control will not be enabled.

The following error message is issued:
Alarm: A01425 Topology: Comparison serial number of a component is different

Adapt the topologies:
» Change the actual topology to match the set topology.

* Load the actual topology that matches the set topology (commissioning
software).
— Acknowledgeable via
CU: p9904 or CU: p9905.
— Acknowledgeable via
CU: p9905 and can be deactivated via CU: p9906 or
CU: p9907/p9908.
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SIEMENS
Module replacement

With identical order number

+ Suitable replacement component with identical
order number is available

* The serial number is not contained in the
stored set topology

» Topology comparison component replacement
active CU P9909 =1

Procedure

* Remove the old component, install the new
component

+ Switch on the voltage supply, during startup
the serial number of the new component is
automatically transferred to the set topology

For example, Motor

and saved on the CF. Module with the
+ If necessary, call the "Load to PG" function same power
Course DR-S12-PM Page 7 - 21 SITRAIN © Siemens AG 2015
Overview The procedure for the replacement of a DRIVE-CLIQ component depends

principally on whether or not the new component has a different order number.

If the order number is identical, after the replacement, it suffices to transfer the
data from the electronic rating plate of the component to the specified
configuration.

If the order numbers differ, the STARTER project must be modified
appropriately and then downloaded to the target device.

Replacement with
same order number The replacement of a component with the same order number generally
requires no tool support, if:

* The serial number of the new replacement component is not contained in the
stored specified topology of the Control Unit.

* Topology comparison component replacement active CU: p9909 = 1.
With this setting, during the startup, the new serial number of the spare part
is automatically transferred from the actual topology to the target (specified)
topology and saved in the non-volatile memory. The last or last two digits of
the order number (depending on the component type) are not checked, as
the HW version, for example, is encoded in these positions.
This mechanism is also suitable when several components are replaced.

SITRAIN Page Course DR-S12-PM
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Module replacement
With different order number

* Replacement component with different order

number is available

Procedure

+ Switch off the power, remove the old

component, install the new module

+ Switch on the power, the following message

appears: A01420 Topology: Comparison one
component is different

+ Download project from SINAMICS to the PG
* Reconfigure the affected drive, select the

current components

* Download the project to the SINAMICS, the

A01420 alarm disappears

* The new order number is now stored in the

SINAMICS main memory and "Copy RAM to
ROM" must be used to transfer it to the CF

SIEMENS

For example, Motor
Module with different
power

card.

Course DR-S12-PM
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A PG with the STARTER software loaded is always required to replace a
DRIVE-CLIQ component with different order numbers, e.g. Motor Modules with
different power ratings.

Procedure For the replacement of a component with a different order number, proceed as
follows:

Switch off the power supply, remove the defective component and install the
new component. Ensure that the correct wiring is made (information is
contained in the appropriate manuals).

Switch the power supply on again. After the system startup, the alarm
"A01420 Topology: Comparison one component is different" will be
displayed.

Establish with the STARTER an online connection to the SINAMICS,
download the SINAMICS project data to the PG and store the data on the
hard disk.

Reconfigure the affected drive. Select the correct current component in the
appropriate configuration screen.

Download the changed SINAMICS project to the target system. The A01420
alarm disappears (it can be acknowledged). After the download, the serial
number of the new component is stored in the SINAMICS main memory.

Use "Copy RAM to ROM" via CU: p0971 = 1 or CU: p0977 = 1 to transfer
the values from the main memory of the SINAMICS to the CF card.
The module replacement has then been completed.
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Firmware update
Automatic update

CF card.
+ Power ON Reset is required after a firmware update
* NOTICE: Prior to Power On Reset, be sure to call the "RAM To ROM" function

SIEMENS

Automatic upgrading/downgrading

+ For firmware version SINAMICS V2.5 and higher, the DRIVE-CLiIQ components are automatically
upgraded/downgraded upon startup to the status of the firmware version that is present on the

Component: | Al .J 7| Display information Acknowledge all

Level Time Souice Component Message
mWammg 04.01.92 15:48:54:379  Drive_unit_1: SERVO_02 2-Motor_M... 1007 : POWER ON for DRIVE-CLIQ component required(Cor

RDY LED
flashes
orange
at2 Hz

mWalmng 04.01.92 1546:55059 Drive_unit_1 : Object: 3 3 1306 : Firmware of the DRIVE-CLIO component being updated(3]

. Alatms E T arget system ol.tpul[ u Diagnostics overview
Press F1 to open Help display. Intel(R) PRO/1000 MT-Netzwerkverbind: Online i

RDY LED
flashes
orange
at 0.5 Hz
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For firmware SINAMICS 2.5 and higher, the system automatically upgrades/
downgrades the DRIVE-CLIQ components upon startup to the status of the

firmware version that is present on the CF card.

Components which cannot be downgraded to the components' firmware version
on the CF card (e.g. old firmware on the card and new components to which the

old firmware cannot be loaded) retain their firmware status. The resulting

firmware version combinations are system-tested and released.

An upgrade/downgrade operation in progress is indicated on the components by
a 0.5 Hz red-green flashing LED and on SINAMICS CU320-2 by a 0.5 Hz

yellow-flashing Ready LED.

A successfully completed firmware upgrade/downgrade is indicated on the
components by flashing at a frequency of 2 Hz and on the SINAMICS CU320-2
by yellow/green flashing at 2 Hz. After the upgrade/downgrade is completed, the
power must be cycled off and back on (POWER OFF/ON). The automatic
upgrade/downgrade function can be deactivated via parameter p7826 in the

STARTER.
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Encoder connection
Sensor Module: DQI/SMI - DRIVE-CLiQ-Integrated

DQI / DQ (SMI)

SIEMENS

SIEMENS

’»
-—
| S——

Course DR-S12-PM
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DQI / DQ (SMI)

DRIVE-CLiIQ-Geber

Geber mit DRIVE-CLIiQ-Schnittste
DQI: Bei der DQI-Schnittstelle ist der i

DQ (SMI): Bei der DQ-Schnittstellg
separaten Stecker angeschlossen.
Integrated).

iQ-Anschluss direkt am Geber.

E-CLiQ-Anschluss Uber einen
t sich SMI (Sensor Module

ist ein Absolutwertgeber (Absolute Encoder) m rter DRIVE-CLIQ-
Schnittstelle.
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SIEMENS
Encoder

Overview

Encoder without DRIVE-CLIQ-interface

Inkremental IC2048S/R  IN2048S/R  HTL2048S/R

encoder

Absolute AM2048S/R AM512S/R  AM32S/R AM16S/R
encoder

Resolver 2-polig 6-polig 8-polig

Encoder with DRIVE-CLIQ-interface

Inkremental IC22DQ IN22DQ

encoder

Absolute AS24DQI  AS20DAQl AS22DQ

encoder

Singleturn

Absolute AM24DQI  AM20DQI AM22DQ AM20DQ AM16DQ AM15DQ

encoder

Multitiurn

Resolver R15DQ R14DQ

Course DR-S12-PM Page 7 - 25
abbreviations the abbreviation starts with the letters for the encoder type. Followed by the
resolution.
encoder without DRIVE-CLIQ: steps per turn
encoder with DRIVE-CLIQ: number of bits and DQ
encoder without DRIVE-CLIiQ-interface
Type resolution / interface
AM  xxxxS/R resolution: xxxx signals per turn
AS
IC
IN
HTL
encoder with DRIVE-CLIiQ-interface
AM  xxDQ resolution: xx bit (2 to the power of xx)
IC
AS
IN
R
with
AM: Absolute encoder Multiturn
AS: Absolute encoder Singleturn
IC: Incremental encoder sin/cos with elctronic commutation C- und D- track
IN: Incremental encoder sin/cos without electronic commutation
HTL: Incremental encoder with HTL-Signal
R: Resolver
SITRAIN Page Course DR-S12-PM
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SIEMENS
Gebertypen
Neue Absolutwertgeber in 1FT7 Motoren
Absolutes Messgerat
Inkremental- |__|
signale ¥) 5
3
0
=
=
5
%R
Absoluter <4
Positionswert [ | 2
w
! +
Paramet
Betriebs- Betriebs- | Parameter | Mes:
parameter zustand des OEM
=
: & 5
B, \\ »
-\ &\\\ g
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Hinweis

Absolutwertgeber

riebe wie zuvor und machen

Multiturngeber haben immer noc
ie Hallsensoren sind nun in

damit die Umdrehungsauswertung. L
einem Chip und nicht mehr diskret

Encoder AS20DQI :  Absolutwertge leturn
(Auflésung 1048 ern 512 S/R)
Encoder AM20DQI :  Absolutwertgeber 20 Bit n
(Aufldsung 1048576, Geberl 12 S/R)
+ 12 Bit Multiturn mit 4096 Um ngen.
Encoder AS24DQI :  Absolutwertgeber 24 Bit Singleturn
(Aufldsung 16777220, Geberintern 2048 S/R)
Encoder AM24DQI :  Absolutwertgeber 24 Bit Singleturn

(Auflésung 16777220, Geberintern 2048 S/R)
+ 12 Bit Multiturn mit 4096 Umdrehungen.
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SIEMENS
Encoder replacement

1FT7 / 1FK7 G2 synchronous servomotors

Replacing an encoder module

+ Replacing an encoder module with DRIVE-CLIQ interface with a replacement part without
programmed electronic type plate

Disassembly Installation

+ Disconnect the motor + Attach the new coupling element onto
+ Remove the four encoder fixing screws the encoder shaft

+ Remove the old encoder and coupling element | | * Align the coupling element with the coupling
half on the motor

« Attach the new encoder at this position on the
motor shaft

* Mount the new encoder using the
4 screws (tightening torque: 2.5 - 3 Nm)

Kupplungselement

vorjustierter Geber

4 Befestigungsschrauben
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NOTE

Using an empty (non-programmed) encoder module as replacement part
For SINAMICS SW 4.3 and higher, it is possible to use an empty, non-
programmed encoder module as a spare part. This allows spare parts held
locally to be used as a quick way to restore motor operation.

After mechanical replacement using an identical encoder type, the drive is
operational again.

We recommended that the drive is not permanently left without a programmed
encoder module, but that the encoder module is programmed at a later time. In
the meantime, after the drive has powered up, alarm "1840 - component found
without motor data" is output.

Sensor Modules, encoders and KTY are electrostatically sensitive devices!
Neither hands nor tools that could be electrostatically charged should come into
contact with the connections.

Only identical encoder types may be used.

Conversion to a different encoder type may only be carried out in the motor
factory or in a SIEMENS Service Center. In this case, the rating plate, and
possibly other components of the motor, must be replaced.

SITRAIN Page Course DR-S12-PM
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Encoder replacement
1FT7 / 1FK7 G2 synchronous servomotors

SIEMENS

Commissioning
completed

SMI, DaQl
Save parameters

CU p4692 = 1

CU p4692 -> 10
CU p4692 -> 0

Power OFF

Remove, backup
CF card

SMI, DQI
encoder defective

Preparation

Replacing an encoder

Assign the component
no. of the encoder

CU p4690 = comp. no.
CU p4691 =2

Determine the
component no.

filler_red Encoder_8 (End]
Companent numbes SM;
Encoder evaluation: ~=
Type: SMI20/001
Orde .

K5 Ml ooemooo-ioom

DRIVE CLD |

Drive object - Configuration

CU p4691 -> 0

Document the
component no.

Power OFF/ON

Course DR-S12-PM
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Prerequisites

For writing the electronic rating plate

SINAMICS firmware version, from V2.5 or higher

Commissioning has been completed (all component numbers are less
than 200)

There is an empty encoder module of the same type available.

Loading the electronic type plate into the encoder module:
The data are loaded after mechanical replacement and the system then started
up by setting the parameters.

Parameter p4690 is used to define for which component number the data of
the electronic type plate should be backed up. This component number is
written to p4690.

Parameter p4691 is set to "2" to start the write operation. The data saved at
the transfer point "/USER/SINAMICS/DATA/SMI_DATA/" are written to the
module.

If the operation was successful, the parameter changes back to "0".

After the system has been restarted, the drive involved is again ready for
operation.

Backing up electronic rating plates for all motors:

Data backup is started by setting CU parameter p4692 to "1".

After the data have been successfully backed up, parameter p4692
automatically returns to "10" -> "All data successful".

The data are saved on the system CF card under the defined storage path
"IUSER/SINAMICS/DATA/SMI_DATA/".
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SIEMENS

Exercises

+ Exercise 1: Topology error —

incorrect port « Exercise 5: Data backup to the

« Exercise 2: Topology error — CompactFlash card

component is missing « Exercise 6 (otional): replacement of

« Exercise 3: Deactivating and the DQI-Encoder

activating components « Exercise 7 (optional): conversion to

- Exercise 4: Deactivating and the DQI motor
activating drive objects

i

.,‘l

» -
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Safety information Please note that:
* The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The training documents alone are not sufficient.
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. . SIEMENS
Exercise 1: Topology error — incorrect port

Messages

Cu320-2

w [
e ]
o [
[

Displays and messages for topology errors

Component Display / significance
CU320-2 DP / LED: RDY
BOP operating display / CU_S_004: r0002
STARTER alarms

Course DR-S12-PM Page 7 - 30

Task

Change the connection of the DRIVE-CLIQ cable at the CU 320-2 DP and
analyze the displays at the unit itself and in STARTER:

1. Dearchive the "S120-Servo_1" and open it.

2. Download the data to the target device and test the project by traversing
both drives.

3. Switch off your training equipment.

4. Atthe CU 320-2 DP, change over the DRIVE-CLIQ cable from port "X101" to
port "X100".

5. Switch on the drive unit and go online. Note the messages.
CU320-2 DP / LED RDY (display/significance):

Possible
countermeasures The following countermeasures are possible:

+ Manual adaptation of the set topology to the actual wiring
+ Automatic adaptation of the set topology to the actual wiring
+ Correct the actual wiring

SITRAIN Page Course DR-S12-PM
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. . SIEMENS
Exercise 1: Topology error — incorrect port

Manual adaptation of the set topology

‘& STARTER - SI_C07_1 - [S120_CU320_2_DP - Topology]
) Project Edit Targetsystem View Options Window Help
| %] &) &[22 o] X XX [Pa ] % || i % 29 © 22
= é) S1.C07_1 Topology view: PlO|eclsel1 Specified | Actual | Project set - act ¥
®) Paste single drive unit Topology tee | Comparison level for all components: | Different v
a8 fll, 5120_CU320_2 DP
® ) Automatic Configuration Control_Unit.Control_Unit_1 (1)
> Overview S| 2TEl
@-» Communication Fras
> Topology m Ny
@ [ Control_Unit 1FKT022-SAKT1-1LGO (203
-] Infeeds = [SERVO_02|SERVO_03].Motor_Module_2, Motor_Module_3 (2]3)
-] Input/output components EI' i
#-] Encoder
& Drives GI SERVO_02.5MI20_7 (7)
@+ f§ SERVO_02 [Ofa% SERVO_03.5M 4 (4)
@<= @ SERVO_03 Free
- Documentation Free
= SINAMICS LIBRARIES ——1 TB30_04.7TB30_10 (10)
® ) Paste DCC library
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Task Manually adapt the set topology in the project to the actual wiring of the DRIVE-
CLiQ connections:

1. Open the topology
>> Topology

2. Compare the following
+ Actual topology of the online view and the
* project set topology of the offline view

3. Using the mouse, in the project set topology, move the Double Motor Module
from port "X101" to port "X100" of the CU 320-2 DP.

4. Check whether this move can also be made in the set topology:

5. Save the project to the hard disk.

6. Transfer the modified project set topology in the CU 320-2 DP using
"Download to target device" and backup the data in a non-volatile fashion
using "Copy RAM to ROM".

7. Response of the CU320-2 DP:

8. Switch off your training equipment.

9. For the next exercise, change over the DRIVE-CLIQ cable of the CU 320-2
DP from port "X100" back to port "X101".

SITRAIN Page Course DR-S12-PM
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Exercise 1: Topol

Automatic adaptation of the set topology

. SIEMENS
ogy error — incorrect port

Specified

Topology view:  Project set

Topology tree ‘

Comparison j

65L3040-1MADD-DAA0 (201)
o

Free

Free
1FK7022-5,

=z Free
Free
—t—{a 6503055-0AA00

65L3120-2TE13-0AA3 (203)204)

o[aT] 65L3055-0AA00-5BA1 (205)

N

AKT1-1LGO (206)

Topology view:  Project set

Topology tree |

-

| Comparison

Control_Unit.Control_Unit_1 (1)

[SERVO_02|SERVO_03].Motor_Module_2, Motor_Module_3 (2]3)

m- Free
SERVO_02.5MI120_7 (7)
[O]3T SERVO_03.5M 4 (4)

Free

Free

after

=l

——m 7830 04

Free

TB30_10 (10
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Task Now, automatically adapt the specified topology in the project to the actual
wiring of the DRIVE-CLIQ connections:
1. Open the topology
>> Topology
2. Compare the following
+ Actual topology of the online view and the
* project set topology of the offline view
3. Start the routine "Acknowledge topology comparison" via the Expert list of
the CU_S _004: p9904 =1
4. Response (after approx. 20 seconds):
5. Start the process "Copy RAM to ROM".
6. Interpret the information of a "Set -- actual comparison™:
7. Start the process "Update topology".
8. Interpret the information of a "Project set -- actual comparison":
9. Load the project to the PG/PC and start “Update topology* again.
10. Interpret the information of a renewed
"Project set -- actual" comparison:
SITRAIN Page Course DR-S12-PM
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SIEMENS

Exercise 2: Topology error — component is missing

LED Status 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 2 Hz Red Off BIOS error « Error occurred while loading the BIOS
Red 2 Hz Red 2 Hz off File error « Memory card not inserted or defective

+« 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 0.5 Red 0.5 Hz Off FW checked |« CRC invalid
Hz (CRC error)

For details refer to SINAMICS S120 "Control Units" and "Power units" Manuals from FW 4.3
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Task Simulate the failure of a DRIVE-CLIQ node by interrupting the DRIVE-CLIQ
communication:

1. Switch on your training equipment.

2. Interrupt the DRIVE-CIiQ connection for the Double Motor Module at port
"X203" to the SMC20 encoder interface.

3. Interpret the status messages of the LEDs regarding display and
significance:

CU320-2 DP / LED RDY:

SITRAIN Page Course DR-S12-PM
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SIEMENS

Exercise 2: Topology error — component is missing

Component: [ Al 7] Display information [ Acknowledge ol | Acknowledge Help for event
Level Time Source Component Message
Aran 0401.92 16:331469% $120_CU320_2 DP:SERVO_03  4-SM_4 31885 : Encoder 1 DRIVE-CLIQ (CU} Cyclic data tiansfer ertor(Component number. 4, fault cause: 33)
Waming  0401.92 16331713 $120_CU320_2 DP: SERVD_03 - 1315 Diive object not ready for operation
Waming 040192 163317112 §120cusnono crounon 4 cus 1409 Tentome i Ay ben anbialamnlamtomoonent rumber: 4)
Waming  04.01.92 16:3317:112 F31885 (N, A) Encoder 1 DRIVE-CLiQ (CU): Cyclic data transfer error
V4.6
Drive object:

, A_INF, A_INF_828, A_INF_840, A_INFM2C, A_INFMV, B_INF, B_INF_828, B_INF_840, B_INFMV, BMM2C, DC_CTRL,
DC_CTRL_R, DC_CTRL_R_S, DC_CTRL_S, ENC, ENC_840, HLA, S_INF, S_INF_828, S_INF_840, S_INF_COM8I,
SERVO, SERVO_828, SERVO_840, SERVO_AC, SERVO_COMBI, SERVO_I_AC, TM41, VECTOR, VECTOR_AC,
VECTOR_G, VECTOR_I_AC, VECTOR3P, VECTORDM, VECTORGL, VECTORM2C, VECTORMV, VECTORSL

Valid as of version:
26
Component number: %1, fault cause: %2

Reaction:

Infeed: NONE (OFF1, OFF2)

Servo: ENCODER (IASC/DCBRK, NONE)
Vector: ENCODER (IASC/DCBRK, NONE)
None: ENCODER (IASC/DCBRK, NONE)

Hla: ENCODER (NONE)

Acknowledge:
IMMEDIATELY

Cause:
A DRIVE-CLIQ communication error has occurred from the Sensor Module (encods
The nodes do not send and receive in synchronism.
Fault cause:

26 (= 1A hex):

Sign-of-life bit in the receive telegram not set a
33 (= 21 hex):
The cyclic telegram

involved to the Control Unit.

‘eive telegram is too early.

s not been received.

%
-l
P

Siemens AG 2015
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4. Note down the fault and alarm messages and the associated descriptions
(as bullet points):

BOP 20:

5. Reinsert the DRIVE-CLIQ connection into port "X203" of the Double Motor
Module.

6. Monitor the alarm messages.

7. Can the faults be acknowledged after re-establishing the DRIVE-CLIQ
connection (after approx. 30 seconds)?
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Exercise 3: Deactivating/activating components
Status assignment via topology

Control_Unit.Control_Unit_1 (1)

[oF Free
= [SERVO_02|SERVO_03].Motor_Module_2, Motor_Module_3 (2|3)
E— Free

SERVO_02.SMI20_7 (7)

£ omparison » |
ree
Free | Status specification » Deactivate
TR3N 04 TR2 . Acti
—a 7530 04,7830 1 Paste new object rl RN
Does not exist

Course DR-S12-PM
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Task You can deactivate and activate DRIVE-CLIQ components in the graphic of the
set topology or in the expert list of the drive object (e.g. power unit: p125,
encoder interface: p145).

1. In the set topology, deactivate the DRIVE-CLIQ component "SERVO_03,
SMC20":
>> right mouse click > Status specification > Deactivate

2. To do this, remove the DRIVE-CLIQ connector from the Double Motor
Module port "X203".

3. How does the drive unit respond?: LED RDY on the CU 320-2 DP, Double
Motor Module, SMC 20:

4. Which messages appear in STARTER and on the BOP 20:

5. Switch the SERVO_03 to closed-loop control.

6. How does the drive unit respond?: LED RDY on the CU 320-2 DP, Double
Motor Module, SMC 20:

7. Which messages appear in STARTER and on the BOP 20:

8. Now restore the initial state by inserting the DRIVE-CLIQ cable into port
"X203" of the Double Motor Module and then activate "SERVO_03, SMC20"
in the offline mode.
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Exercise 4: Deactivating/activating objects iy

Status assignment via expert list

Parameter | Dat:| Parameter text Offline value SERVO_03
All ~|lax]an & [ -
p105 Activate/de-activate drive obj¢ |[0] De-activate drive object
p125[0] P | Activate/de-activate power u... |[1
p145[0] E Activate/de-activate encoder ... |[0] De-activate component
r2 Drive operating display [42] Switching on inhibite...

5

NI WIN| -
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Task Deactivate the drive SERVO_03:
1. Go to the object SERVO_03 in the expert list.

2. Deactivate the object using parameter p105:

PLO5 =

3. What is shown on the operating display:

SERVO_03,12 = e

4. Response after opening the DRIVE-CLIQ connection at port "X203":

6. Now restore the initial state and test the drive.

Note Objects can only be deactivated and activated in the Expert list of the particular
object.
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Exercise 5: CompactFlash card
Removing it in operation

SIEMENS
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Task

Note

If the CompactFlash card is removed when the device is switched on, the CU
generates the alarm “A1100 / CompactFlash card removed*; the device
continues to work properly.

However, if the CompactFlash card is reinserted during operation, no more data
can be saved. In this case, the alarm can only be acknowledged using a Power
ON reset.

Never withdraw the card during a write operation (flashing LED RDY) from the
CU320-2. If this is done, then the data structure on the card can be damaged,
which means that the card can no longer be used.

Investigate the behavior of the drive when removing and inserting the
CompactFlash card!

1. Start the drive servo_02.
2. With the drive operational, remove the flash card from the CU

Drive reSpONSE:

LEDs / BOP display: e
3. Reinsert the card.

Drive reSPONSE:

LEDs /BOP display:
4. Choose: Copy RAM to ROM

Message:

Generally, damaged files can be deleted using quick formatting (Type FAT 16).
The boot loader is retained after quick formatting. The image of the
CompactFlash card, previously saved via Explorer, can then be copied back to
the CompactFlash card.
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Exercise 5: CompactFlash card
Backing up using a card reader

SIEMENS

ASIEM
6SL3054

SINAMICS

ENS

Serial No

Ay LT N
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Task

Note

Backup the parameterization on the CompactFlash card using a card reader
and Windows Explorer!

1. Connect the card reader to your PG/PC.

2.

Copy the entire content of the card into any Windows folder, e.g. "Course".

Open Windows Explorer and select the directory with the CompactFlash

Delete the entire content of the card for the next exercise.

Before you remove the CompactFlash card from the PG/PC,
use “Safely remove hardware” (at bottom right of screen) to allow the
CompactFlash card to be removed.

With simple data deletion, the invisible “Boot Loader” is not deleted. This means

that the card can still be used for SINAMICS S120.
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Exercise 5: CompactFlash card
Powering up without a CompactFlash card

SIEMENS
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Task

Investigate how the drive powers up if there is no CompactFlash card or just an
empty one!

1. Switch on your drive unit without a CompactFlash card (if all LEDs light up
red, perform a Power ON reset again).

2. Note the states of the LEDs at the CU:

3. Switch off the drive unit.
4. Insert the empty CompactFlash card.
5. Switch on your drive unit with deleted card.

6. Note the states of the LEDs at the CU:

8. Then ensure that an executable structure is written to your CompactFlash
card, and reinsert this back into your CU 320-2.

SITRAIN
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Exercise 6 (optional): Replacing a motor
Installing a different motor type

SIEMENS

CuU320

SLM

Double
MoMo

Port no.

Iﬂlilljlil

bl:l C]l%]

X1 X2

SMC20

X521

F ©

Motor (blue)
with encoder (SMC)

Encoder cable

Motor cable

DRIVE-CLIQ motor (red)
with encoder (SMI)

SIEMENS

Motor (DQI)
with encoder (SMI)

Course DR-S12-PM
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Change the HW configuration of your training case with the power supply
switched off so that you can use the DQI motor from the maintenance case:

1. Changes on the motor module:
Remove the DRIVE-CLIQ plug from port 2 (X202).

— Use the DRIVE-CLIQ cable supplied to connect the encoder of the DQI
motor to port 2 (X202) of the Motor Module.

— Use the supplied motor cable to connect the DQI motor to terminal X1 on
the Motor Module.

2. Switch the power supply to the training case on again.

SITRAIN
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Exercise 6 (optional): Replacing a motor SIEMENS

Output the motor/encoder data

4. Establish an online connection ‘ @i

[**STARTER - IH_C06_S120_V262_GB - [S120_CU320
) Project Edit Targetsystem View Options Windg

D@ & Llme] ol | x| sl 1=l zleiErsi=e| 9. Call the Download to target

= & IH_CD6_5120_V262_GB (& Displey g sot Drive data 56t DDS 0 Confgure DDS device function
*3 Paste single drive unit SR
L, 5120_0U320_2 DP_2 : Command deta sat CDS D ‘ I
( 4 » . .
 Cverview B 2. Start DDS configuration
% » Commurication Drive deta sets | C sats | Units | Reference varisbles - safing | Blacked lst- seting |

fLiLl

| ; é;:;\zﬁ,'w . Name Filler_red [ R Configuration - $120_CU320_2_DP_2 - Motor
% 2 Infeads Drive objectng. ] Control type [* Drive: Filer_sed DOS0. MOS0
-3 Input/output components Funclion exensions Function modules /tsch, packages. PROFIdive [
%~ Encoder Matarneme: Motor_5MLS
Z1Drives . i
Filler_ted Motor_Module_2 (Pawer_unif
) Paste drive Component number 2
i s Power unittype: Double motor module (<1)
Order no BSLINZ0-2TE A
Power unit rated current: 3.00 Ams: . -
Pawsruntaed pover: 10k 3. Activate "Read out
Cu val Ll | in"
4> Cparyioopjlecoop cortal o sk motor again
® % Functions
2 > Messages ant Ronitoring e checkbox
¥ % Commissicning Filler_red Motor_SMI_9 (Molor) Motor data
> Communication
&% Diagnostics Mot type: [237) 1FK7 synchronous mator
@ & Trarsport_blue QOrder no. 1FKT022-%AK Feaoo
.  Speed 60000 rpm
1. Call the configuration of the | -
"Fill d" dri TR o = ws
ler_re rve - 2! N o
EE] f Filerred
H | Alarm history | 8. Waich table | ] Target system cutput | [ Topology output | [B] Compile/check output ] Load 1o PG output |
Press F1 to open Help display. IS0 Ind. Ethernet -> Intel(R) 8257 (N0

Drive unit -> Drive object -> Configuration
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Task After replacing the motor, the motor/encoder data must be read out from the
DRIVE-CLIQ rating plate and stored in the project.

1. Open the project and switch to offline mode and open the configuration
view of the "Filler_red" drive.

2. The next step is to start the "DDS configuration” (DDS: Drive Data Set) of
the drive.

3. Select "Read out motor again" in the motor data configuration.

4. Save the project.

5. Switch into online mode.

6. Which alarm message is present?

7. Then perform a download, followed by "Copy RAM to ROM".

8. Load the output motor/encoder data back to the programming device
("Load project to PG" function).

9. The "Configuration" screen of the drive lists the components for this drive
object.

Note the order number of the motor, the SMI and the encoder type:

10. Switch the SINAMICS power supply off and then on again.
11. Testthe newly installed motor.
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Exercise 7 (optional): Conversion to DQI motor
Connecting the motor

Cusz0

Double
MoMo SMC20

SLM

Port no.

Iﬂ@@@

o 7 Q’TD
Motor (blue)

D with encoder (SMC) Encoder cable

X521 /

0_m
= O

Motor (DQI)
with encoder (SMI)

|:IE l:?

X1 X2

Course DR-S12-PM
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Motor cable

Preparation: Conversion to DQI motor

Page 7 - 42

Task

Preparation

A DRIVE-CLIQ motor encoder has failed and is to be replaced.

To do this, the encoder will be replaced with a hon-programmed encoder and
the saved motor data transferred to the new encoder.

Change the HW configuration of your training case with the power supply
switched off so that you can use the DQI motor from the maintenance case:

1. Changes on the motor module:
* Remove the DRIVE-CLIQ plug from port 2 (X202).

* Use the DRIVE-CLIQ cable supplied to connect the encoder of the DQI
motor to port 2 (X202) of the Motor Module.

» Use the supplied motor cable to connect the DQI motor to terminal X1 on
the Motor Module.

2. Open the project in additional exercise 4 or retrieve and open the training
project "IH_CO071_S120_HMI_V46_GB". Your trainer will tell you the
directory.

3. Save the project, perform a download and then carry out "Copy "RAM to
ROM",

4. Switch off the SINAMICS supply voltage.

SITRAIN
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Exercise 7 (optional): Conversion to DQI motor DA

Saving the motor data

Card reader/writer
=lol|

File Edit View Favorites Tools Help >

QBak v ) - T | ) search | Folders | [Fv

Address [ k:\USER\SINAMICS\DATA\SMI_DATA ~] CF card
Check the directory

"/USER/SINAMICS/DATA/SMI_DATA/" and
delete it if it exists
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Task To meet the prerequisites for this exercise, delete any motor data present on
the CF card:

1. Switch off the SINAMICS S120 supply voltage.

2. Remove the CF card from the SINAMICS S120 and insert it into a card
reader.

3. Check the directory "/USER/SINAMICS/DATA/SMI_DATA/" on the CF card.
4. If the directory "SMI_DATA" exists, delete it.

5. Insert the CF card back into the SINAMICS S120.

6. Switch on the supply voltage of the SINAMICS S120.

7. Open the project and switch to online mode.
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Exercise 7 (optional): Conversion to DQI motor DA

Encoder replacement — synchronous servo motor

I Check the "/USER/SINAMICS/DATA/SMI_DATA/" directory |

g L= |

Flle Edit View Faverites Tools Help
OBak ~ ) » | F| ) )Search i Folders | (v
Address [ k:\LSER\SINAMICS\DAT
Folders
= o CF_M_5120 (K:)

& (2 ADDON ‘ = R
e Drive unit -> Topology
= QU Topology view: | Project set | Specified Actu Comparisal ¥

bpology tree | Comparison level for all components: | High ~|

~ac

Control_Unit.Control _Unit_1 (1)

= [3HOPA [Filler_red| Transport_blue].Motor_Module_2, Motor_Module
03 Free
[ZHOI Filler _red. €

P BHOR Transport_blue™Sva (4

Free

Free ‘

Free Determine the component number ‘
—+ma TB30_04.TB30 TotIo

OTIoT I
Filler_red Encoder_8 (Encoder 1) Encod
Kupplungselement ‘Componem number SMx:

Encoder evaluation: SMI20_7

|=a=0=]

vorjustierter Geber
Type: SMI20/DQl

4 Befestigungsschrauben Orderno.: 6SL3055-0AA00-5Mxx

Drive object -> Configuration
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Task Backup the motor data of the DQI motor.

Then change the motor encoder mechanically
To back up the settings, proceed as follows:

1. Switch to the online mode of the STARTER project.
Open the Control Unit expert list.

3. Set parameter CU p4692 = 1 and you will receive the feedback in parameter
p4692. The parameter is then automatically set to 10: "All data saved
successfully".

4. Switch off the drive unit, remove the CF card and use the card reader to
check whether the back up of the motor data to
"/USER/SINAMICS/DATA/SMI_DATA/" has been successful.

5. Switch to the topology view in the offline STARTER project. Now determine
the component number of the DRIVE-CLIQ encoder (see example = 7).
Which component number have you determined?

N

6. Switch off the supply voltage to SINAMICS.
7. Replace the DQI motor encoder.

» To do this, loosen the 4 fixing screws

* Remove the encoder

» CAUTION:
Sensor Modules, encoders and KTY are electrostatically sensitive
devices! Neither hands nor tools that could be electrostatically charged
should come into contact with the connections!

* Install the new encoder.
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Exercise 7 (o

Deleting the motor data

ptional): Conversion to DQI motor SIEMENS

Ccu3s20

Double

Iﬂ[ﬂ:H:I

Port no.

SLM
MoMo SMC20 —_/_|—|

Motor (blue)
|:| ﬂ with encoder (SMC)
]

L

| : Encoder cable
[ | E |

Tapology view: | Projeci set i tisor ¥

Topology ree | Comparison level for all components: | High ~

B Control_Unit.Control_Unit_1 (1)

Course DR-S12-PM

Delete encoder: Connect the Drive-CLiQ cable to a non-assigned port

= [Filler_red| Transport_blue] Mator_Madule_2, Motor_Module_3 (2|3)
uy Free
X1 X2 g Free |
o T Tror s peeiettag (4)
[ oo 00 ] )
(B3 Free

o3 \
——am TB30_04.TB30_10 (10

-

]

Determine the component number | |
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Task To meet the prerequisites for this exercise, delete any motor data present on

the DQI encoder module.

1. Insert the encoder connecting cable of the DQI motor to a non-assigned
DRIVE-CLIQ port.

2. Switch on the SINAMICS supply voltage.

3. Switch into online mode in the STARTER project.

4. Open the topology view of the drive unit.

5. Read out the component number of the DQI encoder module in the topology
(see example = 204).
Which component number have you determined?

6. Now open the CU expert list and set the parameters in the following order:
*  p4690 -> Entry of the component number determined above

(in the example = 204).
* p4691 -> Action: 30 -> "Delete SMI data".
* p4691 -> Message: 35 -> "Delete SMI data, confirmation
required".
* p4691 -> Action: 30 -> "Delete SMI data"
* p4691 -> Message: 36 -> "SMI data deleted, Power On
required for comp.”
7. Switch off the supply voltage to SINAMICS.
SITRAIN Page Course DR-S12-PM
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SIEMENS

Exercise 7 (optional): Conversion to DQI motor
Writing the motor data

Double

Port no.

Iﬂ[:lljl:l

Cusz0 SLM
MoMo SMC20 ﬁ

X521

I:D l___IF
1

X1 X2

Course DR-S12-PM
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Motor (blue)
with encoder (SMC)

/ Encoder cable
[ | E |

Topology view: | Project set] | Epecis =

Topology ree | Comparison level for all companents: | High -

E Control_Unit.Control_Unit_1 (1)
= [Filler _red|Transport_blue] Motor_Module_2, Motor_Madule_3 (2]3)

03 Free
[ZHOR Filler_red m
[FHEET Transport_biD —

Free
63 Free
——a TE30 04.TB30 10 (1(

Component number

Geber I6schen: Drive-CliQ Kabel an einen nicht belegten Port legen
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Task

Note

The motor data stored on the CF card must be transferred to the DQI encoder:

1. Reconnect the DRIVE-CLIQ cable to its original port.

2. Switch on the SINAMICS supply voltage.

3. Which warning is displayed?

4. Open the CU expert list and set the parameters in the following order:
* p4690 -> Entry of the original component number

(in the example = 7)

* p4691 -> Action: 2 ->"Load SMI data"

* p4691 -> Message: 9 -> "SMI data loaded, Power On required for comp.

5. Switch the SINAMICS supply voltage on and off.

6. Test the motor function.

The Projekte_de\CF-Card contains a copy of the CF card with valid encoder
data. Your trainer will tell you the directory.
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Chapter 8

Chassis and Cabinet
power units
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SIEMENS

Learning Targets

* You will know the structure of chassis power units

* You will know the structure of S120 control cabinets

* You will know the structure of blocksize power units
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Overview
Types

* Line Modules
* Basic Line Modules
* Smart Line Modules
» Active Line Modules

¢ Motor Modules

* Power Modules

SIEMENS

* Blocksize
* Chassis

Course DR-S12-PM Page8-3 SITRAIN © Siemens AG 2015
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Frame sizes

FSF

SIEMENS
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Frame sizes SINAMICS power blocks as built-in units or cabinet units are offered in the

following sizes:
* Frame size F (FS F): 1 short power block

* Frame size G (FS G): 1 long power block

» Frame size H (FS H): 2 long power blocks

(phase 1 on power block 1, phases 2 and 3 on power block 2)

* Frame size J (FS J): 3 long power blocks

(phase 1 on power block 1, phase 2 on power block 2, phase 3 on power

block 3)
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SIEMENS

Structure power unit

- CIM: Control Interface Module
| — DC link

Powerblock Fiber-optic

connections
IPD: Individual
Fan with Power Data
electronics
; ° Drive-CLiQ
Line connection
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Communication modules

SIEMENS

IGD: IGBT Drive Board
IPD: indiviual Power Data
103 [ CIM: Control Interface Module
FO: fiber optic connection
Kioz [ Drive-CliQ P
X101 [J
X100 [
DCP DCN DCP DCN
LWL — ] -
IGD C IGD
C 11
CIM IPD CIM IPD
2 5
0 IGBTs 0 IELZTE)
Line Module Motor Module
L1L2L3 T1T2T3
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Line Module

SIEMENS

Basic Line Module BLM

X400 Xa01

[T R

Basic Line
Module

Main switch

Line contactor

Line fiter

Line reactor

Ve

U=
vi
wil
pEY

'

|
=

|

'

|

|

'

i
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Basic Line

Design

Basic Line Modules are used for applications in which no energy is returned to
the supply or where the energy exchange between motor and generator axes
takes place in the DC link.

The connected Motor Modules are pre-charged via the thyristor gate control.
The thyristors are always fired at a delay angle of 0° in operation.

Basic Line Modules are designed for connection to grounded TN/TT systems
and non-grounded IT systems. In a Basic Line Module in chassis format, a
Braking Module of the corresponding size can be installed to support generating
mode of the drive system in combination with an external braking resistor.

The Basic Line Modules in chassis format feature the following connections and
interfaces as standard:

+ 1 power connection
» 1 connection for the 24 V DC electronics power supply

* 1 DC link connection (DCP, DCN) for supplying the connected Motor
Modules

* 1 DC link connection (DCPA, DCNA) for connecting a Braking Module
* 1 temperature sensor input (KTY84-130 or PTC/Pt100)

* 3 DRIVE-CLIQ sockets

The status of the Basic Line Modules is indicated via two multi-color LEDs.
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Line Module

SIEMENS

Smart Line Module SLM

GREC

Smart Line
Module :
Chassis Format | ||o

o
\OCPA_ Connecton for
[ oA Braking Mocuie
=
+ | DC ok
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Smart Line

Design

Smart Line Modules are non-regulated feed/feedback units with 100 %
continuous regenerative feedback power. The regenerative feedback capability
of the modules can be deactivated by means of parameterization.

Smart Line Modules are designed for connection to grounded TN/TT and non-
grounded IT systems.

The DC link is pre-charged via integrated pre-charging resistors.

The associated line reactor is absolutely essential for operating a Smart Line
Module.

The Smart Line Modules have the following interfaces as standard:

* 1 power connection

* 1 connection for the 24 V DC electronics power supply

+ 1 DC link connection (DCPA, DCNA) for connecting a Braking Module

* 3 DRIVE-CLIQ sockets

» 1 PE (protective earth) connection (2 connections for frame sizes HX and JX)
The status of the Smart Line Modules is indicated via two multi-color LEDs.

SITRAIN
Training Document

Page Course DR-S12-PM
8-8 Chassis and Cabinet power units




Line Module
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Active line

Design

The self-commutated feed/feedback units (with IGBTs in infeed and
regenerative feedback directions) generate a regulated DC link voltage. This
means that the connected Motor Modules are decoupled from the line voltage.
Line voltage fluctuations within the permissible supply tolerances have no effect
on the motor voltage.

Active Line Modules can if necessary feed a prespecified fundamental reactive
current (capacitive or inductive) to the supply system so as to support simple
compensation tasks.

Active Line Modules are designed for connection to grounded TN/TT and non-
grounded IT systems.

In order to operate an Active Line Module, it is absolutely essential to use the
appropriate Active Interface Module.

The Active Line Modules in chassis format feature the following connections
and interfaces as standard:

» 1 power connection
» 1 connection for the 24 V DC electronics power supply

* 1 DC link connection (DCP, DCN) for supplying the connected Motor
Modules

+ 1 DC link connection (DCPA, DCNA) for connecting a Braking Module

» 1 temperature sensor input (KTY84-130 or PTC/Pt100)

+ 3 DRIVE-CLIQ sockets

» 2 PE (protective earth) connections

The status of the Active Line Modules is indicated via two multi-color LEDs.
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SIEMENS

L

X609
Pod—

'S
rPe]
ot

5
oxt 6.
tot-]

Lo

N
Activation of 9—92"1
precharging V[ 2om—t
contactor = 100 G
Activation of Y Lo
bypass contactor | &

Active Interface

S Module

1
—o! P24 :
;LGE:IPQA Chassis Format

o\

M

F101
22

D

102 Fan

N e e

) Activation by Active Line Module

d

| LED
| BREADY

DRIVE-CLIQ-socket

'
Voltage
| Sensing Module
1 VSMI0

-}

Course DR-S12-PM

Page 8 - 10

SITRAIN © Siemens AG 2015

Active Interface

Active Interface Modules are used in combination with Active Line Modules in
chassis format. Active Interface Modules contain a Clean Power Filter with
basic RI suppression reactor, the pre-charging circuit for the Active Line
Module, the line voltage sensing circuit and monitoring sensors. The bypass
connector is an integral component in types Fl and Gl, thereby making the
module very compact. The bypass contactor must be provided separately for

frame sizes HI and JI.

The vast majority of line harmonics are suppressed by the Clean Power Filter.
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Line Module
connection between AIM and ALM
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Connection

The Active Interface Module requires a 24 V DC supply for operation of the
integral fan. The fan rotates after the 24 V DC supply is applied and can, if
necessary (service life, noise), be shut off fom the Control Unit over the "Fan
off* input. It is only permitted to switch off the fan when the infeed of the drive
system is not operating, otherwise the Active Interface Module will overheat.

The thermostatic switch installed in the Active Interface Module is evaluated
over the connected Active Line Module.

The power cables between the Active Interface Module and Active Line Module
must be shielded if limit values for interference suppression are to be complied
with. The cable shield can be routed over the shield connection plate (option) to
the Active Interface Module or Active Line Module.

Depending on the position of the Active Interface Module in the drive system,
additional DRIVE-CLIQ cables may be required. If it is separately installed next
to the left side of the Control Unit and Active Line Module, no additional DRIVE-
CLiQ cables are required.

If the Active Interface Module is placed between the Control Unit and Active
Line Module, the DRIVE-CLIQ cables supplied with the Active Line Modules are
suitable for setting up a line topology, i.e. Active Line Module and all Motor
Modules in series on one DRIVE-CLIQ line.
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Motor Module The Single Motor Modules in chassis format feature the following connections
and interfaces as standard:

* 1 DC link connection (DCP, DCN) for connecting to the supply DC busbar
» 1 DC link connection (DCPA, DCNA) for connecting a Braking Module

» 1 electronics power supply connection

» 3 DRIVE-CLIQ sockets

* 1 motor connection

» 1 safe standstill input (enable pulses)

+ 1 temperature sensor input (KTY84-130 or Pt100 two-wire, or PTC)

» 1 connection for Safe Brake Adapter

+ 1 PE (protective earth) connection

The status of the Motor Modules is indicated via two multi-color LEDs.
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Power Module

Blocksize PM340 (AC/AC-Gerit)
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Power Module The PM340 Power Modules in blocksize format feature the following
connections and interfaces as standard:

Line connection

PM-IF interface for connection of the PM340 Power Module and CU310-
2/SIMOTION D410-2 Control Unit or CUA31/CUA32 Control Unit Adapter.
The PM340 Power Module also supplies power to the CU310-2/SIMOTION
D410-2 Control Unit or CUA31/CUA32 Control Unit Adapter by means of an
integrated power supply

Terminals DCP/R1 and R2 for connection of an external braking resistor
Motor connection made with screw-type terminals or screw studs
Control circuit for the Safe Brake Relay for controlling a holding brake

2 PE (protective earth) connections

Power Modules without integrated line filter can be connected to grounded
TN/TT and non-grounded IT systems.

Power Modules with integrated line filter are suitable only for connection to TN
systems with grounded star point.

The integrated Braking Unit (Braking Chopper) is rated with the capability to
continuously utilize the external braking resistor.

The temperature of the external braking resistor must be monitored to provide
protection against thermal overloading.
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Power Module The Power Modules in chassis format feature the following connections and
interfaces as standard:

* 1 power connection

» 2 DC link connections for options, e.g. Braking Modules
+ 3 DRIVE-CLIQ sockets

» 1 safe standstill input (enable pulses)

+ 1 temperature sensor input (KTY84-130 or PTC/Pt100)
» 1 electronics power supply connection

* 1 motor connection

» 1 connection for Safe Brake Adapter

+ 2 PE (protective earth) connections

The CU310-2/SIMOTION D410-2 Control Unit can be mounted in Power
Modules of chassis format.
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Power Module
Communication Topology
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Abkiirzungen TDB: Thyristor Drive Board

IPD: Indiviual Power Data
CIM: Control Interface Module
LWL.: Lichtwellenleiter

IGD: IGBT Drive Board

Control Unit Als Control Unit kann sowohl die CU310-2 (nur Einzelantrieb) als auch die
CU320-2 eingesetzt werden.
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Power unit cooling
Water cooling "Chassis" format
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Water cooling

General conditions

For very high power and in some cases with extremely compact designs, liquid-
cooled converters are often preferred.

Particularly at higher ambient temperatures. the cooling capacity of the air flow
is not sufficient and a liquid-cooled converter is used in these case.

Installation altitudes higher than 2000 m above sea level, air-cooled converters
require derating (refer to catalog for details) — i.e. an appropriate power
reduction, which is why liquid-cooled converters are expedient here.

Liquid-cooled converters always require a heat exchanger (cooler) to
accommodate the heat of the power semiconductors in the primary circuit and
forward it to a secondary circuit.

The liquid in the primary circuit must satisfy special requirements for
conductivity (refer to the Commissioning Manual for details).
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Option DC coupling SIEMENS

SINAMICS S120 cabinet module

DC-Ankopplung fiir Chassis

N
=2
=
<
=

| &

Disconnector

Three stage isolator (disconnector) with two
switching position (0 — 1)

0 open: switching contacts are open

1 pre-charging pre-charging resistor is switched-in
pre-charging is completed after
approx. 0.5 sec

operation (run) The third switching stage is automatically
selected with the ON signal for the inverter
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Braking Module

Braking Module (braking unit and braking resistor)

* Module operates autonomously
+ When triggered, the DC-link energy is converted into heat
loss via an external braking resistor
+ Chassis:
— 25 kW continuous braking power (125 kW peak
power)

— 50 kW continuous braking power (250 kW peak
power)
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Braking Modules and braking resistors fulfill the following function:
» Conversion of DC link energy to heat loss in the external braking resistor

» Because the Smart and Active Line Modules are feedback-capable, Braking
Modules and braking resistors are not required for normal operation.

These components must only be provided if a machine must specifically be
stopped at power failure (regenerative feedback no longer possible).

Installation
* The Chassis Braking Module is built directly in to a power block of a Motor
Module and does not require additional space in the control cabinet.
* The external braking resistor is installed outside of the control cabinet to
prevent unnecessary heating of the converter cabinet.
SITRAIN Page Course DR-S12-PM
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Line and motor-side components

Basic structure

Netz
Line filter
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dv/dt filter
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dv/dt filter The voltage gradients are reduced to dV/dt < 500 V/us
* This limits the voltage peaks to < 1000 V with Voltage Peak Limiter (VPL)
» No special insulation required in the motor with 500/690 V converters
* No insulated motor bearings required
+ Edge modulation is possible (higher output voltage)

Sine-wave filter Voltage gradients dV/dt are reduced to << 50 V/us
« This reduces the voltage peaks to 1.1*V2*Vline
* No insulated motor bearings required
» Unshielded cables are possible (from EMC viewpoint)
* Minimization of noise, fewer losses in the motor
» Edge modulation is not possible
+ Current derating must be considered

» Sine-wave filters are only available for max. 250 kW (380 — 480 V) or
for max. 132 kW (500 — 600 V)

+ Pulse frequency must be limited to 4 kHz (400 V, < 250 kW)
or 2.5 kHz

» Output frequency must be limited to 150 Hz

Motor filter Reduction of the rate of increase of voltage dv/dt
from approx. 3—6 kV/us to approx. 500 V/us

» This reduces the current spikes, but
+ the voltage spikes are not reduced
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Cable lengths
Overview

DRIVE-CLIiQ cables

« Standard within the cabinet 70 m
« MOTION-CONNECT 500 100 m
+ MOTION-CONNECT 800plus 50 m

Power cables Chassis / Cabinet

* Any combination (with or without reactor; with/without sine-
wave filter; with/without dV/dt filter 1) )

+ Shielded 300 m (525 m) 2)
* Unshielded 450 m (785 m) 2)

Encoder cable

+ SMC10 encoder: Resolver 130 m for 2-pole resolvers
50 m for multi-pole resolvers
*« SMC20 encoder: Sin/Cos, absolute 100 m

* SMC30 encoder: HTL, TTL 100 m N
HTL with A+/A- ... 300 m v L

1) With "dV/dt filter + VPL" (Voltage Peak Limiter) as output filter Qfd

2) With two reactors in series; second reactor is only possible outside the cabinet

Course DR-S12-PM Page 8 - 21 SITRAIN © Siemens AG 2015

Application area The DRIVE-CLIQ cables MOTION-CONNECT 500 are suitable for wiring up

DRIVE-CLIQ components (the connectors have IP 20 degree of protection at
both ends).

The DRIVE-CLIQ cables MOTION-CONNECT 800 have additional 24 V DC
cores. Therefore they are suitable for connecting Sensor Module Integrated
motors.

On the motor side the cables have a DRIVE-CLIQ connector in degree of
protection IP 67.

SITRAIN Page Course DR-S12-PM
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Voltage sensing
Voltage Sensing Module (VSM)

« The Voltage Sensing Module is used to accurately record
the line voltage curve.

» The VSM10 is integrated as standard in Active Interface
Modules in "chassis / cabinet" format.

* In the Active Line Module in “Booksize" format, the VSM10
can be optionally implemented (in addition to the VSM10
function already integrated) to support fault-free operation
under unfavorable supply conditions (wide voltage
variations, temporary interruptions).

« “Bypass applications" (synchronization between motor and
grid) can be implemented only if a VSM10 is installed.

Analog inputs / temperature sensor input ‘

100 V inputs (phase-to-phase) ‘

690 V inputs (phase-to-phase) ‘

Page 8 - 22

Function The VSM10 can detect the exact line voltage characteristic and supports fault-
free operation of Line Modules when power supply conditions are unfavorable,
e.g. with severe voltage fluctuations or short-time interruptions. The phase
differential voltage can be measured, either grounded or isolated.
The VSM1O0 is integrated in chassis format Active Interface Modules and in the
chassis format Smart Line Modules. It can be used optionally with all booksize
format Active Line Modules and 16 kW or 36 kW Smart Line Modules.
Design The VSM10 has the following connections and interfaces:
* 1 connection for direct line voltage detection up to 690 V
» 1 connection for line voltage detection using voltage transformers, maximum
voltage 100 V
+ 2 analog inputs (reserved for resonance monitoring in Active Interface
Modules in chassis format)
+ 1 temperature sensor input (KTY84-130 or PTC) for thermal monitoring of
the line reactors
* 1 DRIVE-CLIQ socket
» 1 connection for the electronics power supply via the 24V DC supply
connector
* 1 plug-in jumper for either grounded (delivery state) or isolated
measurement
» 1 PE (protective earth) connection
The status of the VSM10 is indicated by a two-color LED.
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Chapter 9

Closed loop control structure

servo mode
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Learning Targets

You will be familiar with the servo and vector operating modes
* You will be familiar with the operating principles of speed, current and torque control

* You will be able to optimize the closed-loop control with automatic measurements

* You will be able to check this setting with the step response

A
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Applications
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Notes
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* be dynamic
« Torque, inertia

« Drive should follow a specified speed
+ Drive should retain a specified state
+ Drive should compensate disturbances

SIEMENS

Requirements of the drive

Drive should be...

Course DR-S12-PM
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Dynamic
response
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How does a drive system become dynamic?

Mechanical prerequisites

Dynamic motor

+  high torque, M ~ (r, I, @, L)

+ small moment of inertia, J ~ (r4, p, L) Aa)
« small radius, longer M — J *
+ several small motors instead of one large one A t

Low load moment of inertia

@

- L J:%-p-x-z-(R‘Lr“) J=%-m-(R2+r2)

Hollow cylinder:
/

Rigid connection

» short, thick shaft

. .. . ‘Jrcwr Jextemal
+ torsionally rigid coupling
* no gearbox G
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How does a drive system become dynamic?

Electrical prerequisites

Small time constant in the winding

+ Winding: low inductance

High pulse frequency

* but: Losses, derating

High inverter power

+ Overload capability for motor

Short sampling time

+ Simple control structure

+ Few functions

+ Simple setpoint preparation
+ Accuracy

+  Voltage reserve
+ Dynamic infeed and/or regenerative feedback

capability

SIEMENS

Voltage at the power
unit's output
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is small

Position

* Ratio of total moment of inertia to motor torque

* Precise encoder is a must

+ Mainly superimposed controller: Position
controller, pressure controller, etc.

Different operating modes
Servo or Vector

+ Small motor moment of inertia

* High mechanical strength

* Short sampling time

+ High PWM frequency

+ Fastresponse

+ Simple motor model

+ Moment of inertia: Typical: Jload / Jmotor < 1

Speed

SIEMENS

High torque
Complex motor model
High power and speed control quality
Comprehensive speed functionality
Moment of inertia: Typical:
Jicad ! dmotor < 10 ... 3000
Ratio of total moment of inertia to motor
torque is large
Possibly without encoder
Large outputs
Setpoint channel:
+ Setpoint smoothing,
« Precontrol for acceleration, friction
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Basic modell,
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_ Servo control Vector control

Sehr prazises Modell

Very high processing speed Normal processing speed
Speedcontrol v v
Torque control + P

S 1

Field weakening area 1:3 1:5

Application Low frequency
Typ. Power range

Rigidity

Output voltage

Energy efficiency

Application

Encoder necessary
< 100 kW

Space vector modulation

++

For Motion Control

and clock control application

= Machine tool application

= Motion Control

» Synchronous mode, Interpolation

Without encoder from stillstand

Up to several MW

Space vector modulation with pulse edge
modulation

+4+

type of control has advanteages

Focus on torque contor

+ Winder

* Rope and hoisting applications
= centrifuge
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Closed-loop control structure

Servo mode
Position Speed Current controller
controller controller
xsu" - Iso" -
Xist - Mist -

Actual-value

calculation

o Motor-
Position -
easurement model

3

indirect

Position
direct
Simplified block diagram
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A cascade control comprising several integral control loops is used to control
the drives.

The control loops viewed from inside to out are as follows:
» Current/torque controller

» Speed controller

» Position controller/technology controller

Cascaded control loop structures have the advantage that they can be put into
operation stepwise from inside to out.

This closed-loop control structure is fixed and is adapted to the particular
application via the parameterization.
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Closed-loop control structure
Speed and current control: Overview

SIEMENS
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l Speed controller | - Torque setpoints |

1 Torqgue limitation ‘
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: | Current setpoint filter

=y e

| Current controller |

)

==
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Overview

The closed-loop control structure is displayed in several screens in the
STARTER.

The signal characteristics in the control structure are displayed by moving from
one screen to the next.

The functions shown here are processed in the CU:

Speed controller
Torque setpoints
Torque limitation

Current setpoint filter

Current controller

The function referred to here with "Power unit" is performed in the Motor
Module.
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Closed-loop control structure

Speed controller

Speed controller |

Control type [(21) Speed control (with encoder) ~|
Torque precontrol No ~|
Reference mode! Off A
0.000 Nms/rad
Adaptation
P gain 0.243 Nms/rad == I—
Reset time 1335 ms — b =

Static speed setpoint 0000 mm

- |

iy Omse(ponm 0.00ms 0.00 Nn
0.00 pm
Pl controller

Speed setpoint & |£ ] o
—l—P comp.

0.00 Nm
—l—l comp

Speed actual value

0.00 pm
I
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Speed controller The speed controller controls the motor speed using the actual values from the

encoder (operation with encoder) or the calculated actual speed value from the
electric motor model (operation without encoder).

Speed setpoint Several sources are available for the speed setpoint:
» Fixed setpoint (when setpoint channel is enabled)
* Motorized potentiometer (when setpoint channel is enabled)
» Analog input of the TB30 or TM31
* Via PROFIDRIVE (via PROFIBUS or PROFINET telegram)
» Position controller output

Actual speed value The actual speed value is output from the motor encoder or it is calculated in
encoderless mode from the electric motor model.

Adaptation Speed-dependent adaptation of control parameters gain factor Kp and the
integral time Tn is possible.
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Closed-loop control structure
Torque setpoints

SIEMENS

Torque setpoints | Additional torques |

Speed/torque control
jo O

Torque control active .

0.00 Nm
b Speed controller with encoder 0 - ’J_|

0.00 Nm v e
I [ t
Speed contrJev without encoder

0.00 Nm

=0

Torque precontrol without encoder
0.00pm Switchover speed

Act. speed val l I ]

= 0 Sensorless speed
control active
210000.00 rpm Precontrol active
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Torque setpoints The source of the respective torque setpoint mainly depends on the closed-loop

control function selected. In speed-controlled mode, the speed controller
calculates a torque that it supplies to the function "Torque setpoints".

In torque-controlled mode, the torque setpoint is wired directly to a
supplementary torque 1, 2 or 3. In position-controlled mode, in some cases, a
torque offset is generated by a torque pre-control which is also wired to a
supplementary torque 1, 2 or 3.
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SIEMENS
Closed-loop control structure

Torque limitation

Torque limitation

Motor/regenerative active No v

Upper Torque Limit

_é. D.Oﬂrm

Limit of current

O Torque limit reached

O Upper torque limit active

S— 0.00 Nm
0.00Nm e R 0.00 Nm
Min
P\ —
o~ / \
Power limit Max
IS [
== \F” 0.00 Nm
O Lower torque limit active

Lower Torque Limit

= 0.00 Nm
& —
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Limits The torque setpoint can be limited by the following characteristics:

* Upper torque limit
* Lower torque limit
* Current limit

*  Power limit

Protection The torque limits and current limits serve to protect the mechanical equipment,
the motor and the power units.
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Closed-loop control structure
Parameterizing the torque limits

SIEMENS

A negative value at the
output of the positive
torque limit leads to
acceleration of the drive in

the negative direction up
to the maximum

Lower Torque Limit

A positive value at the
output of the negative
torque limit leads to
acceleration of the drive in
the positive direction up to
the maximum frequency.

frequency.

Torque
245

Scaling

Upper Torque Limit

M 51520 CO: Torque it upp

(-9 [eEs)
limit upper/motoring
Nm

Upper Torque Limit

Upper torque limit scaling

500

% -|91524 CO: Torque limit upper/motor.

Torque limit extension 000 Nm
gh— Torque offset
A Anega 3 the result in a e e e
e
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Torqgue limit (upper)

Torqgue limit (lower)

The "Upper torque limit" must be specified as a positive value in Nm, otherwise
the motor will be accelerated up to its maximum speed.

The "Lower torgue limit" must be specified as a negative value in Nm, otherwise
the motor will be accelerated up to its maximum speed in the negative direction.
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SIEMENS
Closed-loop control structure

Parameterizing the current limit

0.00 Armg 0.00 Asms Servo
Limit of current Limit of current 300 Aums

E— Masimum motor current 8,00 Arms Min l : l ~ ! f
.

|

Maximum power unit output current 0.00 Arms
The smallest of the three valid —. —
currents Is effective

Scaling factor 100% 0.00 Ams 0.00 Arms:
—I ector
Limit of curent 0% A [ J - J

Limit of current Wi i -
Masimum power unit output cusrent 46D Ay — -
T Win e

> The smallest of the two valid

currents is effective —
0.00 Ams Calculation of the stall

curtent limits —

i
S
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Current limit Depending on the operating mode, the effective current limit is formed as a
function of the following characteristics:

» Current limit
* Maximum motor current
+ Maximum possible current of the power unit (Motor Module)

SITRAIN Page Course DR-S12-PM
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SIEMENS
Closed-loop control structure

Parameterizing the power limits

Power limit
M4
_.ﬁ‘."_......J..- \_

Power limit P — | e

‘ower limit motor mode 217 — +
I S

] Fm

— Power limit generator mode 050 K o— prm—
___“T— g N

Actual Speed Value

Servo
0.00 rpm
Scaling
0.00
100.00 K/ Power limit
Power limit min/max M4
Power limit -l 100% W —]
P ) |

T
_)\—'n -—

- Power limit motor mode 014 KW c— f2) >
. "l-:'.:;. ........ SRSNND" 4 1.5
Power limit generator mode an Ky —

Actual Speed Value

T Vector
0.00 rpm
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A separate power limit can be specified in kW for motor mode and generator
mode.

Power limits
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SIEMENS
Closed-loop control structure
Current controller
Current controller
Reset time 2.00 ms
Adaptation
P gain 0.000 VA
(O Limitation active 0.0Vims
0.00 Ams .
R Torque gen. current setpoint |_max controller V_set
= s
— - Tk /
O Limitation active .
0.00 Ams - . Prisa
Id_set ield gen. cunrent setpoint
— h A=
0.00 Amms
l Torque gen. act. current value
-
0.00 Arms
l Field gen. act. current value -
- i
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Current controller

Current setpoint

Actual current value

Adaptation

The current controller is designed as a closed-loop PI controller that controls a
torque generating current setpoint and a field-generating current setpoint.

The torque generating current setpoint is determined from the torque setpoint.
The field generating current setpoint is determined by SINAMICS itself.

The actual current value is determined by the current transformers on the Motor
Module and, within the context of the motor model, resolved into a torque
generating current setpoint Iq and a field generating current setpoint Id. The
actual current values are available to the CU via the DRIVE-CLIQ connection
and therefore also to the current controller.

The P gain of the current controller can be reduced (depending on the current)
by means of current controller adaptation. Current controller adaptation can be
deactivated with the setting p1402.2 = 0.

SITRAIN
Training Document

Course DR-S12-PM
Closed loop control structure servo mode

Page
9-17




SIEMENS
Closed-loop control structure

Power unit

Power unit ‘

W_set
PWM
e

k

& et - Current power unit operating values 2=
Component number [ 3
Motor model Absolute output curent 0.00 Ams
LU0 Sene j ATEEIGEE Output frequency [ 00H:
‘e l i v Output voltage: 0.0 Vims
Torque gen. act. curient value 2 Overload 12t [ oox
VD iy Masimum output current [ 000 Ams
Pulse frequency: 4.000 kHz
Field gen. act. current value 0 3 iw -|K Masimum inverter tempessture: ,—0 ©
= T J Phase currents (eff.} r
(M0 Ame i E Output frequency 0.0
P
0.00 Arrns:
- lil K [ dentiication viaLED__|
Abs. cun. val Close Help
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Power unit Information for the power unit is displayed here. The current or voltage flow

within the power unit is displayed graphically. You can enter the power unit
operating values and show the rms phase currents under PWM (Pulse Width
Modulation) .
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Overview

Position
controller

Xsol Lé

'xi st

Pasition
easurement

3

Controller optimization

SIEMENS

Speed
controller

lson

- Nist

Actual-value
calculation

Motor-
| model

indirect

Position
direct
» Adaptation of controllers to the controlled system
+ Adaptation to the application
+ Optimum control response
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Optimization

Advantages of
cascade control

In a control loop, it is necessary to adapt the controller to the controlled system
in order for the controller to satisfy the requirements.

As a cascade control, the closed-loop control is made up of the following
controllers:

» Current/torque controller
» Speed controller
» Position controller

The manipulated variable of the higher-level control loop is the command
variable for the lower-level control loop in this context.

Cascaded control structures are put into operation from inside to out. The
higher-level control loop is not closed and set until the lower-level control loop is
working properly.

Step-by-step commissioning of the control loops from inside to out

(Current > Speed - Position); independent settings. Lower-level controllers
form an equivalent time delay for the higher-level system and therefore
influence the command variable dynamics of the entire system.

This disadvantage can be compensated by precontrol of the lower-level control
loop. Simple limitation of the inner controlled variables by limiting the command
variables of the outer controller.The effects of nonlinearities are limited. The
higher-level controller has a controlled system with less nonlinearity.

Reduced delay times through compensation in the lower-level control
loop.Disturbance values are immediately responded to and more quickly
compensated in the lower-level controller.
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Controller optimization

Core objectives

is defined by is defined by
+ Short rise time in the time domain « Minimal overshoot in the time domain
* Large bandwidth in the frequency domain * Large phase reserve in the frequency
domain
achieved by
+ Large controller gain k.P achieved by
+  Short sampling time t.Ab « Small controller gain k.P
« Large integral time T.N

is defined by is the ability to assure stability and dynamic

+  Minimal following error in the time domain response despite a change in the

« High gain at low frequencies in the frequency | | controlled system (due to aging, temperature-
domain dependent factors).

achieved by It requires a compromise between dynamic

«  Large controller gain k.P response, stability and accuracy.

* Dynamically acting integral controller
performance; small integral time T.N
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Core objectives Controller optimization is based primarily on the requirements of the respective
application. Whereas for drilling and milling, demanding requirements are
placed on surface quality, for bottling, packing and conveying, a highly dynamic
response and high speed are required.

Disturbance variables arising in the process must be responded to in the same
manner.

This means that a common optimization strategy cannot produce the desired
result.
The core objectives are therefore:

» Dynamic response
+ Stability

» Accuracy

* Ruggedness

SITRAIN Page Course DR-S12-PM
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Controller optimization

Description of the transfer behavior

Methods for describing the dynamic transfer behavior
| |

Description by frequency response |

Frequency response Bode diagram
equation (algebraic) (graphical)

Description by I
differential equation

Description by
step response

Step Response

Bode Diagam

el PR TR N :
[E ﬂ!\v 5 20p=
i v i
oF G G 3 oL
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Transfer behavior The transfer behavior describes the dependence of an output signal on an input
signal.

This transfer behavior can be described as a function:
as a quotient of a function of the output signal and of the input signal.
The transfer behavior can be analyzed by means of:
+ Step response:
Many applications have a simple system (rigid system, two mass
oscillators), where this analysis is sufficient
* Frequency response analysis:
Required for complex systems (e.g. multi-mass oscillators)

Transfer function The transfer function is unknown in most cases.
SIT_RAIN Page Course DR-S12-PM
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Top: Significantly faster,
dynamic but with oscillation

Output (actual value)

By changing the control parameters, 4 Vibration
it is possible to set the control response. “

Controller optimization
Optimization in time domain - Step response

4 Input (setpoint)

v

PI
controller > ¢
. Actual
Setpoint
o Controlled | Vvalue
- — system Output (actual value)
¥
Manipulated Slower
variable rise/gradient
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Step response

Optimization

The controller optimization in the time domain can be carried out via an analysis
of the step response. In this context, a setpoint step is applied to the controller
input and the actual value traced.

The controller is modified by changing control parameters so that the actual
value reaches the setpoint as desired.

When optimizing a PI controller via a step response, several steps are required.
The P component should always be optimized first.

On starting optimization, the | component must therefore be set extremely low to
enable the required effect of the P component to be identified:
= Set Tn to a large value

The controlled response must then be observed with step-by-step increases in
Kp. As soon as the actual value begins to oscillate slightly, Kp must be reduced
by approximately 50% to allow sufficient scope for optimizing the | component.

As soon as Kp has been set optimally, to optimize the | component, Tn is
reduced step-by-step until a small oscillation occurs again in the actual value.
Then it is recommended that Tn is increased to double the value to give the
control loop sufficient stability despite the highly dynamic response.
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Current controller
Current controller and controlled system

SIEMENS

Controller Controlled system
A
- ~
—»(O—> E i i v
A
| set

Current controller First-order lag First-order lag,
Pl controller Converter armature circuit
500us ... 2 ms T:10 ... 30 ms

| act
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Current controller

Controlled system

Note

The current controller is responsible for ensuring that the required current flows
through the motor despite all lags.

Put simply, the controlled system comprises two lag elements.
1. Converter lag:

* Switching delays

» Delays in current measurement

« Sampling times

2. Motor delays
+ Delay time due to motor inductance

The delay time of the converter is small compared to the delay time in the
motor.
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Current controller
Requirements for the current controller

SIEMENS

-> Short rise time

. Implement the required current/torque setpoint as quickly as possible
* No relevant disturbance variables
-> Optimization acc. to control response

-> No overshoot (similarto PT1 response)

Course DR-S12-PM
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Trise | t
Trecovery

Optimization as per absolute value optimum (BO)
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Requirements

Disturbances

The actual value should quickly follow the setpoint. The controller is optimized
to the control response. The typical optimization method here is the absolute
value optimum, where a small overshoot up to 4.3% is permissible. This method
represents an appropriate compromise between dynamics and stability.

The compensation of disturbances is not relevant in the current controller.
Possible disturbances in current control loop: Fluctuations in the DC link
voltage. Since these disturbances are slower than the current controller cycle,
they can be neglected here.
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Current controller
Measurement of step response

SIEMENS

P gain: 23.088 V/A Reset time: 2 ms P gain: 45 VIA Reset time: 0.3 ms
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SIEMENS motor

With SIEMENS motors that have a DRIVE-CLIQ connection or can be selected
from the list of SIEMENS motors in the STARTER, the rated motor data and the
equivalent circuit diagrams are already available. The current controller is pre-
optimized at the factory in this case.
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Speed controller

Speed controller and controlled system

SIEMENS

Controller Controlled system
L O i > C i >
A
n set Speed controller Current control loop Mechanical
Pl controller 1st order delay system
element 1st order delay
element
n act
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Speed controller The speed controller controls the required speed at the motor.
Controlled system Put simply, the controlled system comprises two lag elements.

» Current controller lag:

— The current controller is displayed simply as a first-order lag element with
a lag time that results from the lag times of the current control system

» Lag in the mechanical system
— is described by the mechanical time constant

Components | component: motor, mechanical system (poss. 2 | components)
Equivalent time constant for current controller (appox. 3 ms as PT1)
Equivalent time constant for speed sensing (calculated or measured) 100 ms
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SIEMENS
Speed controller

Requirements

« Reach the required speed fast

+ Compensate for disturbances

* Purely variable-speed drives, e.g. pumps and fans
« Continuous changes in load, pressure, load surges

-> Optimum tolerance

/\ Overshoot

------ o e Y T
Tolerance band

’Trisa t

Trecnuery

Optimization: Symmetrical optimum (SO)
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Requirements The speed controller must react quickly to changes in the specified speed.
At the same time, it must compensate for disturbance variables fast.

Disturbance variables are, for example:

* Load changes

* Pumps

In this way, the speed controller is also set to match the disturbance

compensation:
Optimum command variables (superimposed position controller): BO

Optimum disturbance variables from process, load changes: SO

The reaction to the change in disturbance variable is analyzed.
Characteristic response to change in command variable for speed controller:
43% overshoot

SITRAIN Page Course DR-S12-PM
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Speed controller

P gain: 0.012 V/A Reset time: 10 ms

Controller optimization — Step response

P gain: 0.1 V/A'Reset time: 2.5 ms
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Speed controller
Automatic controller setting

Measuring function inactive §120_CU320_2 DP Give up control priority! J ﬂ|- | | | | ? I
Automatic controller setting I Measurements | Time diagram | FFT diagram | Bode diagram |
Contoler -
Diive [servo_2 5]
Controller setting sequence: I~ Expett mode Bandwidth: 500 -] Hz
= 1. Measurement of the mechanical system, Part 1 Parameters for the measurement of the mechanical system (Step 1)
= 2 Measurement of the mechanical system, Part 2 Amplitude: 0.083 Nm
= 3 |dentification of the current control loop Averaging operations: 7
= 4 .Calculation of the speed controller setting Offset 10000 pm
Please perform the following steps to start the calculation of the controller parameters:
1. Select the drive
2. Assume control priority
3. Select the controller for which the automatic setting is to be performed
4. Switch the drive on
5. Start the calculation using the appropriate toolbar icon
Result of the speed controller setting:
Parameter Parameter text Current value | Cailculated value Unit ~
p1400{0) Speed control configuration 3a0H
p1400{0].3 Reference model speed setpoint | OFF
p1414[0] Speed setpoint fiter activation OH
PISTRULOT iAchrate W 1 Ho-
RISTACE TR tias S 2 L
p1441[0] Actual speed time 0.000 ms
p1460{0] Speed controlier P gain speed lower 0.100 Nms/rad
p1462(0) Speed controller integral time adaptation speed lower 2.500 ms
p1656{0] Activates current setpoint fiter 1H
p1657[0) Current setpoint fiter 1 type [1] PT2 low pass
p1658{0] Current setpoint fiter 1 natural frequency 1999.000 Hz
p1659(0] Current setpoint fiter 1 damping 0.700
p1660{0] Current setpoint fiter 1 natural 1999.000 Hz
p1661[0] Current setpoint fiter 1 numerator damping 0.700
| piee2(0] Current setpoint fiter 2 type [11PT2 low pass -
Course DR-S12-PM Page 9 - 29 SITRAIN © Siemens AG 2015

In the Automatic Controller Setting screen form, you can configure an automatic
setting of the speed controller for SINAMICS drive units. The necessary steps
for this calculation can be controlled from this screen. The calculated parameter
values of the speed controller are displayed and can then either be rejected or
adopted for the drive.

Features The automatic speed controller setting has the following features:
» Damping resonance effects in the speed-controlled system
+ Automatic setting of the gain factor Kp and the integral time Tn of the speed
controller
Note The speed setpoint filter and the reference model are not adapted by the
automatic speed controller setting.
SITRAIN Page Course DR-S12-PM
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SIEMENS
Technology controller
Overview
—»O— > >
A
Setpoint Technology Speed Integration
generation controller control loop time

« Position

* Pressure

* Tension

* Fill level

* Flow rate
Course DR-S12-PM Page 9- 30

Technology controller The technology controller can be used as a superimposed controller,
e.g.:

Position controller
Pressure controller
Tension controller
Fill level controller
Flow controller
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SIEMENS
Technology controller

Position controller as an example

v

-

'y

Pos set Position controller Speed Integration
P controller control loop time
Pos act
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Position control The position controller has the task of moving the drive to a specified target

position. The precondition for this is that the actual position is sensed by an
encoder. The measurement of the actual position is indicated as the integration
of the velocity in the signal flow.

The position controller is often set up as a P controller, since the system already
has an integration element.The gain factor of the position controller is called the
Kv factor.
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Position controller
Controller optimization — Step response

SIEMENS

LUy

1o SERVO_02.r2556: LR position setpoint after setpoint smoothing
SERVO_02.r2521[0]: LR actual position value, position control
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Optimization
the specified end position.

The position controller is designed so that the drive does not overshoot beyond

SITRAIN
Training Document

Page
9-32

Course DR-S12-PM
Closed loop control structure servo mode




Precontrol

SIEMENS

Velocity precontrol

Velocity
precontrol
Position Speed Current controller Power
controller controller unit Motor ENcoder g
Keet Neet lset
——1 | ——3 ‘ C '1@ M G
“Kact = Nact = lact g ’j
Actual-value
calculation
Motor Current
model
Speed
Position Position
measurement
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Precontrol

The conventional position control concept (P controller) always requires a
deviation (following error = FE) between position setpoint and actual position
value. This deviation can lead to an unwanted axis behavior, such as contour
errors, poor dynamics (performance characteristics during rise time).

The task of the precontrol is to compensate these disadvantages. The
precontrol calculates the axis (setpoint) velocity directly from the position
setpoints by differentiation, multiplies it with the KPC factor, then transfers it
directly to the position controller output. In the best case, the precontrol setpoint
will cause the axis to move at the velocity calculated by the interpolator.

If the actual axis position were immediately returned to the position controller,
the following error would be 0. The position controller would then only have to
deal with the task of correcting disturbance-induced fluctuations of the real
actual axis position.
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Precontrol
Torque precontrol

SIEMENS

Torque
pre-control
Position Speed Current Power
controller controller controller unit Motor Encoder  gmm—p
Keet Negt lset, q
I [~ I 5 4 M G
('XEDI = Mt = lact g ﬁ
Actual-value
calculation
Motor Current
model
Speed
Position Position
measurement
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Torque precontrol

The innermost control loop can also be precontrolled by specifying the
acceleration or the torque on the current controller. The precontrol can also be
used to specify the motor torque setpoints.
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SIEMENS

Exercises

» Exercise 1: Current controller optimization with step response

« Exercise 2: Stationary measurement

Exercise 3: Speed optimization with step response
» Exercise 4: Automatic controller optimization

+ Exercise 5 (optional): Frequency response measurement

o
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Safety information Please note that:
* The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The training documents alone are not sufficient.
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Exercise 1: Current controller optimization
with step response

SIEMENS

> Overview

#-» Communication
> Topology
= [ Control_Unit
&2 Infeeds
-2 Input/output components
@2 Encoder
=) Drives
- §§ SERVO_02
#) Paste DCC chart
> Configuration
> Expert list
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> Control logic
@-» Setpoint channel

» Functions
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5-» Commissioning
> Control panel
> Device trace
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Measuing function | Measurements | Time disgram | FFT diagram | Bode diagram |
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Task The settings for the current controller have been pre-assigned automatically by
the software on the basis of the motor order number selected.
The task here is to check the settings on the basis of the measuring function.
1. Dearchive the project "S120_Servo_1", load the data to the CU and test the
drives.
2. Select the measuring function via the "Commissioning" directory in the
"Servo_02" drive object.
3. The following parameters should be set:
* Measuring function: Current controller setpoint change
+ The other parameters are set automatically but may be modified for
measurement.
» The recorded parameters are also selected automatically.
4. The measurement must be started via the setpoint change.
5. Select the "Assume control priority" button and start the measurement by
pressing the green button.
SITRAIN Page Course DR-S12-PM
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Exercise 1: Current controller optimization
with step response
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Result The result of the measurement is shown in the time diagram. Measure the rise
and recovery time.
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Exercise 2: Stationary measurement

Selection, start via control panel
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Task

For third-party motors, the electrical parameters can be determined by
stationary measurement. This method of determining the motor parameters
must be carried out prior to current controller optimization.

If Siemens motors are used, current controller optimization can be carried out
without measurement of the motor parameters.

1. Select the stationary measurement in the following way:

>> Servo_02 > Commissioning > Stationary/turning measurement
and then perform the following steps:

2. Select the measuring mode: >> stationary measurement

3. Activate the measurement by pressing the button
"Activate measurement”. The control panel is automatically opened for this

drive.

4. In the opened control panel, press the button
"Assume control priority!“ and accept the safety note

5. Set the "Enables" check mark, and then press the "green" button to start the

measurement.
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Exercise 2: Stationary measurement
Accept new values

SIEMENS

The following parameters are determined or changed with the motor data identification:

Parameter| Parameter text Current value | New value Unit
p350[0] Motor stator resistance cold 4.20000 4.63366 ohm
p356{[0] Motor stator leakage inductance 5.50000 8.26728 mH
p431[0] Angular commutation offset 0.00 0.00 :
p408[0] Rotary encoder pulse number 512 476

p410[0] Encoder inversion actual value 0000H 0000H

p1715{0] | Current controller P gain 23.088 34,704 VIA
p1717[0] Current controller integral-action time 2.00 2.00 ms

< Accept values >
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Result

The measurement has been performed and the measurement results with the

stored values are then shown in a table.

6. Accept the data determined in the stationary measurement:

>> Accept values

The values are accepted but not saved to ROM. To retain the values after
switch-on, the data must be saved to ROM and downloaded to the PG and

saved on the hard disk.

Note The current controller only operates with the new values after the determined
values have been accepted.
If the values are not accepted, then the current controller continues to operate
with the previous values.
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Exercise 3: Speed controller optimization SRR

with step response
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Task The settings for the speed controller have been pre-assigned automatically by

the software.

The task here is to check and optimize the settings on the basis of the
measuring function.

1. Select the measuring function via the "Commissioning" directory in the
"Servo_02" drive object.

The following parameters should be set:

Measuring function: "Speed controller setpoint jump (after speed setpoint
filter)"

The other parameters are set automatically but may be modified for
measurement.

The recorded parameters are also selected automatically.

2. The measurement must be started via the setpoint change.

Select the "Assume control priority" button and start the measurement by
pressing the green button.
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Exercise 3: Speed controller optimization
Optimization procedure in time domain
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Basic procedure

The PI controller consists of a proportional (P) component and an integral (1)
component. The question therefore arises as to which component should be
optimized first.

The P component has an immediate effect on the setpoint/actual value
comparison, but the | component has a delayed effect due to its time constant,
S0 you must always begin by optimizing the P component.

On starting optimization, the | component must therefore be set extremely low to
enable the required effect of the P component to be identified:
= Set Tn to a large value.

Then apply the setpoint step change to the controller and observe the controlled
response. If the change in actual value is still extremely slow, increase Kp step-
by-step. If the actual value starts to oscillate, reduce Kp accordingly.

As soon as Kp has been set optimally, to optimize the | component, Tn is
reduced step-by-step until the first undershoot occurs in the actual value.
If necessary, with a further reduction in Tn, the height of the first overshoot
can be reduced.
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SIEMENS

Exercise 3: Speed controller optimization
with step response
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Task The speed controller parameter P gain and integral time must be adapted to the
mechanical conditions.
Before you carry out automatic optimization to determine this parameter, both
parameters should be changed manually and the result evaluated using a
setpoint step change.
1. Open the screen
>> Servo_02 > Open-loop/closed-loop control > Speed controller
2. Modify the parameters there
- P gain and
- Integral time
3. Then start the measurement.
Note If the STARTER is connected to the drive unit (online mode), the changes to the
P gain and integral time parameters are adopted immediately after input.
After optimization, the parameters must be saved to ROM and downloaded to
the PG and stored there.
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Exercise 4: Optimization in Servo mode i

Automatic controller setting
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Task Besides manual setting of the speed controller parameters, it is also possible to
carry out automatic controller optimization.

Select the autonomous function provided in the following way:

>> Servo_02 > Commissioning > Automatic controller setting

and then perform the following steps:

1. Assume the control priority for your PC, and observe the safety instructions.
2. Switch-on the selected drive using the "green" button.

3. Press the button "Execute next step®.

4. In step 1, the mechanical system is measured at low frequencies.

5. In step 2, the mechanical system is measured at higher frequencies.

6. In step 3, the current controller is optimized.

7. In step 4, the speed controller is optimized.

8. Analyze, for example, the speed controller parameters "actual value" and
"calculated value".
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Exercise 4: Optimization in Servo mode
Automatic controller setting

SIEMENS

C ller setting seq
« 1. Measurement of the mechanical system, Part 1
« 2 Measurement of the mechanical system, Part 2
« 3. |dentification of the current control loop
«  4.Calculation of the speed controller setting
Result of the speed controller setting: v
Parameter Parameter text Current value | Calculated value Unit »
p1400[0] Speed control configuration 3a0H 3a0H
p1400[0].3 Reference model speed setpoint | component OFF OFF
p1414[0] Speed setpoint fiter activation OH OH
p1414[0].0 Activate fiter 1 No No
p1414[0].1 Activate fiter 2 No No
p1441[0] Actual speed smoothing time 0.000 0.000 ms
p1460[0] Speed controller P gain adaptation speed lower 0.120 0.408 Nms/rad
p1462[0] Speed controller integral time adap speed lower 3.500 9.659 ms
p1656[0] Activates current setpoint fiter 1H 1H
p1657[0] Current setpoint fitter 1 type [1]1 PT2 low pass | [1] PT2 low pass
p1658[0] Current setpoint fiter 1 d inator natural frequency 1999.000 1999.000 Hz
p1659[0] Current setpoint fiter 1 d inator damping 0.700 0.700
p1660[0] Current setpoint fiter 1 numerator natural frequency 1999.000 1999.000 Hz
p1661[0] Current setpoint fiter 1 numerator damping 0.700 0.700
p1662[0] Current setpoint fiter 2 type [1] PT2 low pass | [1] PT2 low pass -
Accept optimized settings in drive? Accept values >
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Task Accept the data determined in the automatic controller optimization:
>> Accept optimized settings in the drive? > Accept values
Note The current and speed controllers only operate with these new values after the
calculated values have been accepted. If the values are not accepted, then the
current and speed controllers continue to operate with the previous values.
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Exercise 5 — optional: Frequency response analysis
Select, start
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Additional task

Besides analysis of the closed-loop control using the step response, the drive
also provides for frequency response analysis.

In this exercise, a frequency response analysis is to be initiated.

1. Select the measuring function via the "Commissioning" directory in the

"Servo_02" drive object.
The following parameters should be set:
* Measuring function:

Speed controller setpoint frequency response (after speed setpoint filter)
+ The other parameters are set automatically but may be modified for

measurement.

+ The recorded parameters are also selected automatically.

Select the "Assume control priority" button
pressing the green button.

and start the measurement by
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Exercise 5 — optional: Frequency response analysis
Select, start
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Result The result of measurement for the frequency response analysis is shown in the
Bode diagram.
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Chapter 10

Closed loop control structure
servo mode
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Learning Targets

You will be familiar with the design of an induction motor
* You will be familiar with the equivalent circuit diagram of an induction motor

* You will be able to commission an induction motor using the rating plate.

* You will be able to optimize the induction motor with stationary and turning measurement

A
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Induction motor
Stator and rotor

SIEMENS

Stator winding (copper)  insulated from each other

Rotor (squirrel-cage rotor):

Rotor core, steel
sheets insulated
from each other

Aluminum bars
(=rotor winding)

Stator core, steel sheets
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Design The most important components of the induction motor are:
» Stator
* Rotor

Stator The stator consists of punched steel sheets, layered to produce the round outer
shape of the motor. There are slots on the inside to accommodate the windings.

Rotor The rotor is also made of punched sheets. These sheets produce continuous,
rod-like hollow cavities when placed one on top of the other. These cavities are
cast in aluminum and then form the current-carrying rods.
For a short-circuit rotor, the short-circuit rings are also cast in aluminum at both
ends. Ultimately, current flows through the aluminum; the sheet serves to
conduct the magnetic field lines and for mechanical installation.
In the case of high-efficiency motors, the aluminum is partially or wholly
replaced by copper.

SITRAIN Page Course DR-S12-PM

Training Document

10-3 Closed loop control structure servo mode




Permanently excited synchronous motor Induction motor

SIEMENS

Induction motor
Comparison with synchronous motor

Stator with
windings

Rotor with bars
(= current conductor)
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Lorentz force

Force generation

Two components

If electrons move in a magnetic field, they are subject to a force: the Lorentz
force.

This force also acts on a current-carrying conductor. If this conductor has a
vertical orientation to the magnetic lines of force, the Lorentz force will also act
vertically.

Right-hand rule:

*  Thumb - Current direction

» Index finger - Direction of magnetic field
+ Middle finger - Direction of force

The dynamic effect causes the motor to rotate.
Depending on the motor type, either the electrical conductors, the magnetic
field, or both will rotate:

« Synchronous servo motor: The rotor with magnets rotates.

* Induction motor: The magnetic field and conductors rotate, although at
different frequencies

The following are, therefore, always required:
* Magnetic field
» Current-carrying conductor
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Induction motor
Closed-loop control structure for induction motors
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Induction machine

In contrast to permanently excited synchronous machines, for induction
machines a field generating current must already be generated in the basic
speed range in order to enable any torque at all.

This means that for the closed-loop control of induction machines, non-zero field
and torque generating currents must always be specified and controlled.

The field generating current in the induction machine is the magnetization
current. The orientation of the rotor flux is calculated in the motor model. This
forms the orientation for the rotor coordinate system dq.

The accuracy of the motor model (e.g., influence of the temperature rise and
saturation) and that of the current and speed measurements determine the
quality of the field-oriented closed-loop control.
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Induction motor
Transformer model — Equivalent circuit diagram

SIEMENS

Stator g L Rotor
N -
Cable Stator | ;}E;%rev Iezit:gre Rotor
i resistance resistance

resistance inductance inductance
—{ 1 1 L L
Power ——  Cable Main field

unit —— capacity inductance
Course DR-S12-PM Page 10-6

Equivalent circuit

Parameters
in the converter

The currents in the stator and rotor come up against both ohmic and inductive
resistances, where inductances at high frequencies are significant.

The magnetic field generated by the stator is linked to the rotor's magnetic field.
This is referred to as main field inductance and is represented as a single
component.

In part, these values are largely dependent on the frequency and temperature,
meaning that a precise mathematical simulation of the motor can be difficult to
achieve.

Practically all modern converters work internally with parameters which contain
equivalent circuit diagrams. The values are preassigned automatically during
commissioning:

» Calculated from the rating plate data
* Via automatic converter measurements (motor identification), if required
The equivalent circuit diagram data are entered manually in special cases only.
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Closed-loop control structure

Overview of speed and current control

SIEMENS

| Torque limitation |

| Speed controller ‘ | Torque setpoints
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. e SIEMENS
Steps in the commissioning sequence

Overview

1. Calculate the equivalent circuit diagram data

2. Stationary measurement

Calculation of the Motor/Controller Data
" No calculation

" Complete calculation without equiv. circuit diag. data

& [Complete calculation with equiv. circuit diagram data

3. Turning measurement

6. Back-up of parameter assignments

5. Test and documentation of the control _

<+ s | n % |57 &
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Steps in commissioning sequence
Calculation of equivalent circuit diagram data

SIEMENS

Configuration - 10_CU320_2_0F_1 - Calculation of the Motor/Controller Data

Diive: Dive,_1,D0S 0, MDS 0

MotouCerin

© Nocokasicn

" Compiete cabeudslon ubbeus scubv. cocul diag. dala

& Camghete ckeulsion wih . cicul dagam dad

coack [ ews | oo v |
Stator Rotor
Cable Stator leakage leakage Rotor
resistance resistance  inductance inductance ~ resistance
— 1 {1 L L
Power —L—  Cable Main field
unit —— capacity inductance
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Steps in the commissioning sequence
Turning measurement and speed optimization

SIEMENS

# 2 Input/outp:

ut components

&l STARTER - S1.C10.1 - [$120_CU320_2 DP.VECTOR 02 - Stationary/turning measurement]
) Project Edit Targetsystem View Options Window Help

| % ) T g o T - 1L~
3 el 2 i e A ¥l O 41 )

Stationsy/uring measuement |

20 Encoder 25000ps
51 2 Drives Meas. type:
=4 f§ VECTOR 02 [ranrgs a ‘
# Paste DCC chart .
> Configuration
2 Epetis Parameter] + | Parameter toxt Tvaiue Tune |
3 Ovire aoviguior 91959(0] | - | Rotating measurement configuraton 001 [ |
> Control logic p1961 ‘Saturation characteristc speed to determine [ % |
& Setpoint channel pises [Soeed_cr_optspees @ ]
%% Open-loop/closed-loop cont p1967 Speed_cir_opt dynamic factor 100 |
%% Functions
@ Messages and monitoring
5% Commissioning
> Control panel
> Devicetrace Status [200] Rotating measusement selected ; eactivate measurement
> Function generator
> Messuring function |2 ,} The drive must be switched on. e.g. via the control panel. to start the measurement
> Automatic controller setti -
> Stationary/tuming measu
> Communication o motor
% Diagnostics
@ ) Documentation Bsumior] Paricuvtie bk | vave ouit- S e
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[s120.cuz20.2. ECTOR_. =] Help ‘ the motor torque correspondng to the maimum current (pB40).
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Press F1 to open Help display Contral priotity {Drive control pa| T
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Steps in the commissioning sequence
5. Test and documentation and 6. Save project

SIEMENS

Measuring function set up [s120_cus20_2 0P = Give up control priority! | [ > =
Measuring function | Measurements | Time diagiam | FFT diagram | Bode diagsam |
m Measuing function:  [Speed controller setpoint jump (after speed setpount fiker] | =
= Dir [VECTOR_02 - I” Repeated t
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SIEMENS

Closed-loop and open-loop control modes

SINAMICS "Vector" mode

» Speed control without encoder 20
+ Speed control with encoder 21
+ Torque control without encoder 22
+ Torque control with encoder 23
+  With linear characteristic 0
« With linear characteristic and FCC 1
*  With parabolic characteristic 2
* With programmable characteristic 3
* For precise frequency drives in the textile sector 5
» For precise frequency drives with FCC 6
+ With independent voltage setpoint 19

Page 10- 13

Speed control

Torque control

Linear characteristic

The speed controller controls the motor speed using the actual values from the
encoder (operation with encoder) or the calculated actual speed value from the
electric motor model (operation without encoder).

An operating mode switchover (p1300) can be carried out or a binector input
(p1501) used to switch from speed control to torque control mode. All torque
setpoints from the speed control system are rendered inactive. The setpoints for
torque control mode are selected by parameter assignment.

Standard (w/o voltage boost)

Linear characteristic with

flux current control

Parabolic
characteristic

Programmable
characteristic

Precise frequency
drives

Characteristic that compensates for voltage losses in the stator resistance for
static/dynamic loads (flux current control FCC). This is particularly useful for
small motors, since they have a relatively high stator resistance.

Characteristic that takes into account the torque curve of the load

(e.g. fans/pumps)

a) Quadratic characteristic (f2 characteristic)

b) Energy-saving, because the low voltage results in smaller currents and
losses.

Characteristic that takes into account the motor/machine torque curve
(e.g. synchronous motor)

Characteristic that takes into account the technological particularity of an
application (e.g. textile applications).
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Open-loop control mode: U/f curve
with linear characteristic

SIEMENS

Stat Stator Rotor Rot
! at or leakage leakage inductance lotor
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Main field
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U/f control

U/f characteristic

The simplest solution for a control procedure is the U/f characteristic, whereby
the stator voltage for the induction motor or synchronous motor is controlled
proportionately to the stator frequency. This method has proved successful in a
wide range of applications with low dynamic requirements, such as:

*  Pumps and fans

» Belt drives
and other similar processes.

U/f control aims to maintain a constant flux ® in the motor Whereby this is pro-
portional to the magnetizing current I or the ratio of voltage U to frequency f.
The torque M generated by the asynchronous motors is itself proportional to the
product (or more accurately, the vectorial product ® x I) of flux and current.

To generate the highest possible torque at a given current, the motor must
operate at a constant, high level of flux. To maintain a constant flux (®),
therefore, the voltage (U) must be changed in proportion to the frequency (f) to
ensure a constant magnetization current (). U/f characteristic control is
derived from these basic premises.
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Open-loop control mode: U/f curve

SIEMENS

Other options
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Voltage
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Voltage boost

Slip compensation

With an output frequency of 0 Hz, the U/f characteristics yield an output voltage
of 0 V. The voltage boost must be entered to:

Magnetize the induction motor
Maintain the load

Compensate for the losses (ohmic losses in the winding resistors) in the

system or

Generate a breakaway/acceleration/braking torque.

The voltage boost can be increased permanently (p1310) or during acceleration
(p1311).

Slip compensation is an additional U/f control function. It ensures that the actual
speed of induction motors is maintained at a constant level irrespective of the
load.
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SIEMENS

Open-loop control mode: U/f characteristic
U/f control without encoder

& STARTER - SI_C09_1 - [5120_CU320_2_DP.SERVO_02 - V/f control]

£ Project Edit Target system

D[S % | ol el XXl sl o x| BSE
TR e T o 7 e I LT

= () Drives
) Paste drive
= f3 SERVO_02

®) Paste DCC chart
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Hf Drive navigator

> Control logic

3 » Setpoint channel
= Open-loop/closed-loop control
> Setpoint addition
> Speed precontrol
> Speed setpoint filter
> Speed controller
> V/f control
> Torque setpoints
> Torque limitation
> Current setpoint filter
> Current controller
> Power unit

> Motor

> Motor encoder

» Functions

+

> Communication

+-» Diagnostics
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Description

Caution

Note

With U/f control, the motor is operated with an open control loop and does not
require speed control or actual current sensing, for example. Operation is
possible with a small amount of motor data.

U/f control can be used to check the following:

* Motor Module

* Power cable between Motor Module and motor

* Motor

* DRIVE-CLIQ cable between Motor Module and motor
» Encoder and actual encoder value

The following motors can be operated with U/f control:

* Induction motors

* Synchronous motors

U/f control must only be used as a diagnostic function with synchronous motors,
e.g. to check that the motor encoder is functioning correctly.

With operation with encoder, the actual speed value from the measuring system
is displayed

With operation without encoder, a calculated actual speed value is displayed.
The operation of synchronous motors with U/f control is permitted only at up to
25% of the rated motor speed.
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Exercises

« Exercise 1: Setting up training equipment with induction motor
« Exercise 2: Configuration of "Vector" drive object type
« Exercise 3: Stationary measurement

» Exercise 4: Turning measurement

iy L4
e [
v-nu-\ﬂ"r
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Safety information Please note that:
* The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The training documents alone are not sufficient.
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SIEMENS
Exercise 1: Setting up training equipment with induction motor
Motor, encoder, Drive CLiQ and power connector

CU320-2DP  SLM DMM 24V DC

Port

s |
2 | L

| B
D\

SMC30

X500

_"\-.____[I
X524 - Induction motor
1LAT060-4AB10

- Encoder: HTL, 1024

X521

X531
DP: 4
il P
I .
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Task Change the setup of your training case, so that for the operation of an induction

motor (ASM) you have a vector application with:
* 1LAY induction motor

* HTL 1024 incremental encoder and

* Sensor Module Cabinet SMC30.

Procedure Perform the following steps as preparation:
1. Turn off the power supply of your training case.

2. Make the following changes at the Double Motor Module:
+ Remove both DRIVE-CLIQ plugs from port X202 and X203.
+ Insert the DRIVE-CLIQ plug of the SMC30 into port X202

» Disconnect the 1FK7 servo motor from the power connection X1
(open the screw coupling or withdraw the connector)

+ Connect the 1LA7 induction motor with power connection X1
(screw coupling or connector)

» Connect the 24V supply for the SMC30 at the sockets of the training case
prepared for this purpose

3. In Starter, close your existing project, and create a new project for the
"Vector" operating mode.

SITRAIN Page Course DR-S12-PM
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Exercise 1: Setting up training equipment with induction motor
Connection between induction motor and encoder

SIEMENS

Bipolar encoder connection with
Reference signal: A, A", B,B, R, R’
(code number: 3001)

Track A

Track A

Track B

Track B*
Reference signal R
Reference signal
R*

Mass

Encoder power supply 24 V

Ground for encoder power supply

Track A
Track A*

Track B
Track B*

Reference signal R
Reference signal R*
CTRL

Mass

X531

il Encoder power supply 24
HIE Ground for encoder power supply

Unipolar encoder connection: A, B,
(code number: 3009)

N

2\

Encoder type Code number -
1024 HTLA/B R 3001
1024 TTLA/B R 3002
204BHTLA/MBR 3003
1024 HTL A/B 3005
1024 TTLA/B 3006
2048 HTL A/B 3007
2048 TTL A/ 3008 E
1024 HTL A/B unipolar 3009
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4. Determine the code number of the HTL encoder. Check the assignment of

connectors X521 and X531 at the SMC30:

Are tracks A and B connected with twisted cables?
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Training Document

Page
10-19

Course DR-S12-PM
Closed loop control structure servo mode




. e . - SIEMENS
Exercise 2: Commissioning an induction motor

New drive unit

* Automatic Commissioning
— 1 During the automatic commissioning, components have been found that cannot be
clearly assigned to a drive object type.
Restore Factory Settings (5% Please select the drive object type that is to be created for the components.
T— &
Component Drive Object Type | Identification
Drive 1 Vector v|| identification via LED
Drive 2 Vector :] Identification via LED
Automatic Configuration [==3)

!5 Configure drive unit ically

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

Status of the drive unit IF's[ commissioning

D H
Running operation: Waiting for START elp
C Configure )F Cancel ]

Course DR-S12-PM Page 10 - 20 SITRAIN © Siemens AG 2015

Task Carry out a first commissioning of your training equipment in the "Vector"
operating mode.

Procedure Work through the following steps:

1. Create a new project with the name "S120_Vector_1".

2. Use the "Accessible nodes" button to search for the Control Unit in the
network.

3. Transfer the node to your project.
4. Establish an online connection to your training equipment.
5. Restore the factory settings.

6. Run through the automatic configuration:
>> Automatic configuration > Configuring

7. Create the "Vector" object.

8. Go offline to configure the vector drive.

SITRAIN Page Course DR-S12-PM
Training Document 10-20 Closed loop control structure servo mode




Exercise 2: Commissioning an induction motor
Configuration

SIEMENS

Configuration - $120_CU320_2_DP - Control structure

[T  Diive: VECTOR_02,DDS 0

Function modules

I [Technology controllet

™ Basic positioner

[™ Extended messages/monitoring

Closed-loop control

Setpoint & n/M control + V/f control,
_’()— 1/f control = ‘"#

A " \/f control

Configuration - $120_CU320_2_DP - Power unit BICO
Control type:

N

Drive: VECTOR_02,DDS 0

1[21 ] Speed control (with encod

][ [

r Infeed in operation
Actual speed value|

p0864

enables

@ FOMN, KOG Drey (I CU_S_004 - 722.16 - C0/BO: CU 1= operation

ON commands and _,_

Drive in
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Task Configure the VECTOR_02 drive.

1. Delete the VECTOR_03 drive:
>> Right mouse click > Delete

2. Configure the VECTOR_02 drive:
>> Configuration > Configure DDS...

3. Make the following settings:
* Speed control with encoder
» Power unit unchanged

+ Signal source for the signal "Infeed in operation™:
>> Digital input DI16 of the CU320-2DP

* Motor at connection "X1" (connection X2 remains undefined)

+ |EC motor, connection voltage 600 V
(value is changed later online)

4. Enter the motor data in the delta connection:
+ 1LA7 standard induction motor [17]
* p304=230V
+ p305=0.73A
* p307 =0.12 kW
+ p308=0.75
* p310=50Hz
*+ p311=1350 rpm
* p355 = [0] non-ventilated

SITRAIN Page
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Configuration

SIEMENS

Exercise 2: Commissioning an induction motor

Note:

The motor data must be entered completely!

@

@nter optional equivalent circuit diagram data

Deselection of the optional or equivalent circuit diagram data resets these
imevocably.

Motor identification is required when the equivalent circuit diagram data is
deselected. Motor identification is optional when the equivalent circuit
diagram data is entered.

Configuration - $120_CU320_2_DP - Important parameters

7] Cor truct Drive: VECTOR_02,DDS 0

) Power u

v ef unit t

: el bt ekl " Set the values for the most important parameters:

: Sl Current limit: 1.08 Ams

(V] Motor data

: culation of the Motc Minimum speed 0.000 pm

¥ Drive functior Maximum speed: 1500.000 pm

¥ Process data exchang

n— Ramp-up time: 10.000 s
Ramp-down time: 10.000 s
Ramp-down time w. OFF 3 3.000 s

< m »
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10.
11.

12.

Then select:

» Without entering optional data

» Without entering the equivalent circuit diagram data

» Complete calculation with equivalent circuit diagram data
* No motor holding brake

Select the HTL encoder that you determined beforehand from the list of
standard encoders.

Note: After completing the configuration, or online, it is possible to change
the encoder type via the Expert list: p0010=1 > p400=code >p010=0

Then select:
« Standard drive VECTOR, motor identification: Disabled (0)
* Free telegram configuration with BICO

Enter important parameters, such as a ramp-up time and ramp-down time
according to the screenshot above.

Then select Finish.
Save the project

Go online with the drive unit, open the expert list of VECTOR_02 and set
the following parameters:

* p210:380V

* p278:-80V

* p340:1

Save the data to ROM, load the data to the PG and save the project on
your hard disk.
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Exercise 3: Stationary measurement
Selection

SIEMENS

Stationary/turning measurement

250.00 ps
Meas. type:
" | Stationary measurement LI Next measurement I
The following parameters have to be configured before the measurement:
Parameter| + | Parameter text Value Unit
p352[0] Cable resistance 0.00000 ohm
p3S53{0] Motor series inductance 0.000 mH
p625[0) Motor ambient temperature 20 *C
p1909[0] + | Motor data identification control word | 00000060H
Notes for stationary measurement with induction motor =

i A motor id ion (stationary mea: t) is performed once at the drive
Status: enable.
The motor is under current and may tuin up to three quaters of a revolution! —
The following pat
Parameter| P| &I Value Unit
p350[0] | Motor stator resistance cold 26.89852 ohm
p354[0] Motor rotor resistance cold / damping resistance d axis 51.44979 ohm
p356[(0] | Motor stator leakage inductance 131.80304 mH
p3s8[0] Motor rotor leakage inductance / damping inductance d axis 144.39453 mH
p360[0] Motor tizing induc gn. i d axis saturated 1511.46716 mH
p1825 Converter valve threshold voktage 09 Vrms
p1828 Compensation valve lockout time phase U 0.93 us
p1829 Compensation valve lockout time phase V 0.93 ps
p1830 Compensation valve lockout time phase W 0.93 us

Course DR-S12-PM Page 10-23

When configuring the drive, it is possible to pre-select stationary [2] or stationary
plus turning measurement [1]. These measurements are then activated when
the drive is switched on for the first time (and the second time) without further

parameterization.
Task In this exercise, performance of the stationary and turning measurement is
selected via:>> Commissioning > Stationary/turning measurement.
1. Select the Stationary measurement in the following way:
>> Vector_02 > Commissioning > Stationary/turning measurement
and then carry out the following steps:
2. Select the measuring mode: >> stationary measurement
3. To estimate the measurement result, note the following parameters prior to
measurement:
p350: Motor stator resistance
p356: Motor leakage inductance
Kp current controller
Tn current controller
4. Activate the measurement by pressing the button
"Activate measurement”. The control panel for this drive opens
automatically.
Perform a function test for the new drive.
SITRAIN Page Course DR-S12-PM
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Exercise 3: Stationary measurement
Control panel

SIEMENS

a4 STARTER - SI.C10_2 - [S120_CU320_2_ DP.VECTOR 02 - Stationary/turning measurement]

) Project Controlpanel Edit Targetsystem View Options Window Help
Dlwlale) &) 4|n]8) of ) ]| x| % slsls|
]33 | [l | |ia |1 | | 6 )L || )| © | @

T

5 21 Infeeds S o paspenert |
81 puloutpik component

@ o) Encoder

= = Drives

1909(0] | + | Wotor dats Kentfication control word

fSooaageon

=4 @) VECTOR 02

1, Paste DCC chart

@ » Open-ioop

> Configuration Status: {270]Idertiscation stacs resatance
> Expert lst
3 Drive navigator
> Control logic
% » Setpoint channel
are deteimined ot

- Functions
® » Messages and mo
5 Commissioning |

> Control panel |
> Device trace
> Function gen

.
fun

> Communication

@ » Diagnostics

Parameter| Parameter text
PISO{0] | Motor stator resstance cod
PISH{0] | Wotor rotor resistance coid / damping resistance d axis

| iotor sntor esiage nduciance

1828
1829
1830 | Compensation valve bckout time phase W

unit

Tvs

Jonm |

|
22:2 €05 [0fActv v [ [

¥ O] e | Hew

A 7y Conolpsre ([ Teuget syvem auput | [

Press F1 to open Help display.

Promct @D CUS 004 @ VECTORO2 |
[FY20_EU320 2 DF -VECTOR Component: [(Al +] [¥] Display information [ Acknowledgeal |
Give up contol priosty | - §
ros [ o] HIJ Level Time Source Component Message
' Enables oos: [ 0 mWammg 0201.92 00:1357:259 $120_CU320_2_DP:VECTOR_02 7991 : Drive: Motor data identification activated

_- Alarms | '/ Control panel | E Target system output IE Load to PG output Ig Compile/check output I g BICO server | &5 Diagnostics overvi
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Task

Open the control panel.
Give up the control priority.

1. Compare the values before and after measurement.

2. Save the parameterization to the ROM of the drive, computer and on the

hard disk.

3. After motor identification, the drive can be turned by specifying a setpoint.
Enter a setpoint of 100 rpm and start the drive.

SITRAIN
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Selection

SIEMENS

Exercise 4: Turning measurement

Mea o

Stationary/tuming measurement |

250.00 ps

/E.JM —
unrLgmeasulemenl with encadel_/) ;I Next measurement

The following parameters have to be configured before the measurement:

Parameter| + | Parameter text Value Unit
p1959[0] | + | Rotating measurement configuration 001fH

p1961 | | Saturation characteristic speed to determine 40 %

p1965 | | Speed_ctrl_opt speed 40 |%

p1967 | | Speed_ctrl_opt dynamic factor 100 | %

Notes for tumning measurement with induction motor ==
Activate measurement |
— i A motor identification (turning measurement) is performed once at the drive

enable.

Maotor motions are tiggered by the turning measurement which may reach the masximum motor speed (p1082) and
the motor torque comresponding to the maximurn current (p640).

Note:

If the tuming measurement is performed with load, the interpolation points of the saturation characteristic are
maoved to form larger currents

Close

Course DR-S12-PM
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Task You want to optimize your closed-loop cascade control, comprising current and
speed controllers with the stationary and turning measurement.
1. Select the turning measurement in the following way:
>> Vector_02 > Commissioning > Stationary/turning measurement
and then carry out the following steps:
Select the measuring mode: >> stationary measurement (with encoder)
Activate the measurement by pressing the button
"Activate measurement”. The control panel is automatically opened for this
drive.
In the opened control panel, press the button
"Assume control priority!“ and accept the safety note
Set the "Enables" check mark, and then press the "green” button to start the
measurement.
Save the data in Rom and in the project on the harddisk.
SITRAIN Page Course DR-S12-PM
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Exercise 5: measuring functions
Measurement results

SIEMENS

Measuring function set up |_~:_'_'\ CU320_2_DP J Give up control priority! | IT .‘ b ‘ |
Measuring function | Measurements | Time diagram | FFT diagram ‘ Bode diagram ‘
Oy|  Messuingfuncion:  [Speed controller setpoint jump after speed setpaint fite) I
ﬁ Drive: | ECTOR_02 J ™ Repeated measurement
K| Setting time 20,00 ms —
A —
Amplitude 2000 ipm
— ~
® Offset 0.00 pm —\ _o_ o E
Ramp-up time: 20,00 ms —_— L
2 prup Lt
Measuting time: 100,00 ms _
Max. measuring time: 5460.00 ms il . H ' H H H H H VECTOR_D2.162: Speed setpoint aftes the filter
. T " VECTOR_02:180(0]) atiual value, Unsmoothed
[~ Valuesin% r £
Ho. | Active| Signal
1 v| | VECTOR_02.r62 VECTOR_02.r6
2 v| | VECTOR_02.r80[0] VECTOR_02.rB
3 v| [VECTOR_02.r61[0] | VECTOR_02./6
]

[0 CU_S_004 | @ VECTOR_02 g Measuing function |

T T T T T T T T T T T T T T
o M 20 30 40 S0 B0 70 B0 SO 100 110 120 130 140 150 160 170 180 130 200
[ms]
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Task

It makes sense to check the parameters which are measured during stationary
and turning measurement. This can be done with the measuring functions.

Select the measuring functions in the following way:
>> Vector_02 > Commissioning > measuring functions
and then carry out the following steps:

Select the measuring function: current controller setpoint jump (after filter).
The parameters for measuring and the signals for the trace are set. Both can
be changed.

Activate the measurement by pressing the button “Assume Control priority”
an start the measurement wit the green button.

The results are shown in the trace.

Select the measuring function: speed controller setpoint (after speed setpoint
filter). The parameters for measuring and the signals for the trace are set.
Both can be changed.

Activate the measurement by pressing the button “Assume Control priority”
an start the measurement wit the green button.

The results are shown in the trace.

SITRAIN
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Setpoint channel
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Learning Targets

* You will know the signal characteristics in the speed setpoint channel

* You will become familiar with the various options for specifying the speed setpoint and
how to influence it

* You will be able to parameterize fixed setpoints, the motor potentiometer and the ramp-
function generator

A
Course DR-S12-PM Page 11-2 SITRAIN © Siemens AG 2015
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Overview

Speed setpoint channel

SIEMENS

Vector: Setpoint channel (basic functionality)
Servo: Extended setpoint channel (switchable)

Setpoint
source
Fixed Direction
setpoints y _ of Ramp-fct. | Speed =~ Current
% Main rotation  Limit generator | controller Limit  controlle  PWM
. setpoint
Mot. pot. — - SCIPOI e —— N || ~— r K
U | |/ \ [ PammnN
Suppl.
Jog ™  setpoint

Course DR-S12-PM
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Setpoint channel

Setpoint sources

The speed setpoint channel is used to prepare a speed setpoint and therefore
includes the following functions:

* Main and supplementary setpoint or jog setpoint
» Direction of rotation reversal

» Direction of rotation inhibit

e Limit

+ Skip frequencies

» Ramp-function generator

The speed setpoint required for speed control can be provided from the
following sources within the setpoint channel:

» Fixed setpoint (from the table of fixed setpoints)
* Motor potentiometer (with manual/automatic switchover)

In addition, the following setpoint sources are available irrespective of the
setpoint channel:

* Analog input (e.g. from TB30 or TM31)
*+ PROFIDRIVE (via PROFIBUS or PROFINET)

Note In "Vector" mode, the speed setpoint channel is an elementary part of the
closed-loop control structure; while in "Servo" mode, the speed setpoint channel
must be enabled during configuration.

SITRAIN Page Course DR-S12-PM
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Speed setpoint sources
Fixed setpoints
letpoints || Fixed setpoint interconnection | Fived [ Fsed selpointinter
Bit0  F|Control_Urit: 7226 : CO/BO: CU d —O———— e o [ —m
Bit1 T Control_Unit: 722.7 : CO/BO: CU di —(L——— 2 [500000 o T |
Bit2 3 [s00.000 pm —_— T e
Ojo -0— 4 [0 pm —_—
Bit3 0] 5 [0000 B
B s [0.000 :... —_—
r 7 |0000 pm _'7!
oo ——wfofolofo PO P PGy e o T T P
Fixed value 1 |500.000 pm —i{0|0|0]|1 J0D fpm —_— —!
2 [500000  pm —o|0|1]0 :: Eﬂﬁ o — %
pm — |
3 |600.000 pm —i0|O|1]1
4 [0000 ipm ——o[1|o]o Fredvake1 000 % —
5 [0.000 1pm —{0|1|0]1 Fised value 2 [0.00 % —_— T
& [0000 pm —o|1]1]0 ke | - »/
7 [0.000 —j0|1]1]1 . . )
8 [aom :z: 1lololo ( » Fixed setpoint provided
g (0.000 pm —i1|0|0]|1
10 |0.000 pm —i1|0|1]|0
11 |0.000 pm —110|1|1
12 |0.000 1pm —]1 1|0 |0
13 |0.000 pm —11]1|0]|1
14 Wlpm —i1|1|1|0
15 |0.000 pm —111]1]1
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Fixed setpoints 16 different fixed setpoints are available for speed setpoint input, whereby fixed
setpoint 0 is preset with the value "0". This is also the factory preset for the main
setpoint (p1070).

The four control bits p1020 ... p1023 can be used to select the 15 freely
selectable fixed setpoints p1001 ... p1015 and "0".

The selected fixed setpoint r1024 can be connected, but also the individual
values p1001 ... p1015.

The number of the fixed setpoint that is switched through is indicated via r1197.

SITRAIN Page Course DR-S12-PM
Training Document 11-4 Setpoint channel




Speed setpoint sources
Motorized potentiometer

SIEMENS

Motor potentiometer ‘
Setpoint higher

):ll Control_Unit : 722.2: CO/

Setpoint lower

Retain setpoint

DIContleJnit: 1722.3: CUJE‘O"

4000.00 ps

‘ OFF1 enable missing o

0.000 pm 0.000 pm

M aximum value )
1000.000 rpm 1 Ramp-function gen.
- o | Setpoint acc. to ramp-function gen.
Minimum value ( u p1070[0]. CI: Main setpont [
0.000 1pm 0 1]
Ramp function gen Nﬁl automatic op.
tain setpoint 1 m
Invert Saving active A i
wmoup amp . ime
jo No 5 0000+ [0 —
Automalic setpoint 500.00 rpm Saving to NVRAM activ] 0w
M| 01001 : CO: Fixed speed setpoint 1 No -
Manual/automatic
T Control_Unit : 1722.7 - CO/80: CU i (O p——
p1038 [0] Initial rounding active
Motorized potentiometer minimum speed ves <]
; 10000000 1 —
(min = -210000.000; max = 210000.000) I
Course DR-S12-PM Page 11-5

Using the buttons "Setpoint higher" and "Setpoint lower", a speed setpoint
between the "Maximum value" and "Minimum value" can be provided. The
gradient is defined by the ramp-function generator available here.

Note

During offline configuration, value assignment is initially disabled for a series of

appropriately marked parameters, e.g. for parameter p1038 (see shaded field).

Typically, these values can be changed online immediately, but offline they can
only be changed after an upload, when the CU has finished calculating.

As soon as parameter p340 = 1 (full calculation) is set the two parameters
p1037 (maximum value) and p1038 (minimum value) are cross-hatched in gray
and cannot be changed. These two parameters can only be changed as
required when the calculation has finished.

SITRAIN
Training Document
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11-5
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Speed setpoint sources
Main and supplementary setpoint, jog setpoints

SIEMENS

Speed Setpoint

Main setpoint

I 7830_04 - 14055(0] : CO: TB3

Main setpoint scaling

| 100%

Additional setp.

|3

Additional setpoint scaling

Jog bit 0 _( )—
4000.00 ps
o —O0—
Jog bit 1 _{ )_
1E)jo
Reference parameter ; _O+_ _ l
T Ready To Stat —( —¢-\
504.11 1pm -504.963 rpm -504.110 ipm
b4 > & ojo
e Joo 504.110 rpm
0.000 pm =0]1
1
Jog 2 (\J ) |
0.00 rpm 0.000 rpm 0.000 o o1]0
£500.000 pm
Maximum value
100 % Retain setpoint={ 1 | 1

| 100%

Direction Reversal

g i

Block negative direction

i ©—

Block positive direction

b=l o——

Course DR-S12-PM
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Main setpoint

Supplementary
setpoint

Direction reversal

Negative direction
inhibit

Positive direction
inhibit

Note

The speed setpoint source is connected with this parameter (p1070).

Alongside the main setpoint, parameter p1075 makes an additional input
available via which, for example, a speed setpoint offset can be connected. In
various application cases, the supplementary setpoint is used as an alter-native
to the main setpoint and it is appropriately weighted by the two scaling
parameters p1071 and p1076 or even completely switched off (scaling: 0%).

When this is activated the direction can be reversed.

When this is activated, the setpoint for the motor is inhibited in the negative
direction (e.g. for pumps that may only be operated in the positive direction!).

When this is activated, the motor is inhibited in the positive direction.

If both directions of rotation are inhibited simultaneously, the motor can only
operate at speed "0".

SITRAIN
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Limits
Skip frequency bands Minimum limit Maximum limit
P 5
504.963 rpm 504.963 ipm 504.963 rpm
[ |
< 5000.00 pm
Iyl o Ramp-function generator speed fimt (pos.) l
Y4 a MJ51083 CO: Speed kit in postive di
5000.000 rpm
o e P Speed imt pos. drection o
bandwdh < | 51083 CO: Speed it in posiive di —l— 5000.000 spm
g v 3 A ErT
- 5000.000 ! llin —
= [ B - a
i » n_max 10000.000 ipm
{ _— ==
& — e
N3 N\ T
& I z |
< 504,963 1pm 504.953 pm
A 4
14 4/ Output n_maxneg [-3000000 o Max L
St y -|p|oss C0: Speed kmi in negative ¢
| Speed imt neg. drection S B2000.000 e
e T T T S
Skip value 1 Skpvae2  Skpvaue3  Skipvalued 7105 CO: Speed it innegalive ©
Ramp-function generator speed limit (neg.) T
Bandwich [0.000 pm -3000.00 rpm
Course DR-S12-PM Page 11-7 TR 5 2015

Skip frequency bands These are used to suppress unfavorable speed ranges, such as resonant
speeds. A total of 4 skip frequency bands can be defined with the same
hysteresis band width.

Minimum limit Minimum speed at which this motor will operate following speed controller
enable.
Maximum limit This limits the speed in the positive and negative directions of rotation.

As the criterion for this, the max. motor speed (p1082), that is effective as a limit
in both directions, is entered as well as an individually adjustable limit for the
positive direction (p1083) and a limit for the negative direction (p1086).

The most limiting in the applicable direction is effective at the output for the
maximum limit.

SITRAIN Page Course DR-S12-PM
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Ramp-function generator
Basic and extended

SIEMENS

Ramp-function generator |

504,110 pm

Enable setpoint

=

Basic tamp-function generator v

=

Bypass ramp-function generator

400000 ps

0.000 rpm

Extended ramp generator

Simple ramp generator

10000.000 fprn |- === === == ===

Initial Rounding
0.000 &

r '% Final iounding
0.000 s |0.000 s
-

10000000 . __ __ . ___.___.

pm

Initisl Rounding

0000 s

-

Final rounding
0000 s

Ramp-up scaling factor

L | 3moo%

Eff. ramp-up time

5.000 s

-l 100% X -l 100% x
100 % T 100 % T
Ramp-up time Ramp-dn. time Ramp-up time Ramp-down time
5.000 § 5.000 s 5.000 s
5.00 s EFff ramp-down time 500 s ENi. ramp-up time: 500 s Eff. ramp-down time 500 s

t  |nction generato

Ramp-dn scaling factor

Ramp-up scaling factor Ramp-dn scaling factor

Course DR-S12-PM
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Extended ramp-
function generator

Bypass ramp-
function generator

The basic ramp-function generator is defined by the following parameters:
*  Ramp-up time (p1120)

*  OFF1 ramp-down time (p1121)

*  OFF3 ramp-down time (p1135)

These parameters reference the maximum speed for this motor (p1082).

In contrast to the basic ramp-function generator, in the case of the extended
ramp-function generator, additional time constants are available for initial
rounding and final rounding. Additional rounding parameters are available for a
quick stop with OFF3.

The control bit "Bypass ramp-function generator" is used to switch off the ramp-
up and ramp-down functions as well as the rounding of the ramp-function
generator. It must, however, be checked beforehand whether this is permitted
for the connected mechanical system.

SITRAIN
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Setpoint addition
Speed setpoints 1 and 2, droop input
Sel i ]
etpoint addition |
Source stalicinput |[1] Droop from torque setpoint ] Droop input source (VECtOT with encoder)
Erablf | ToRE EEcpack el comneced + Droop feedback not connected
Enab [2) Droop from speed controller output .
(3] Droop from in(lsnal output s$d controller . DI’OOp from the tOI’que setpomt
AT ofo]i] i i J + Droop from the torque control output
3 -T-L : * Droop from the integral output, speed
000w S 0.000 rpm controller
Speed setpoint 2
0,00 rpm —_—
0.000 rom Interpolator 0.000 rpm
I from the setpoint | -~ | N A | to the
channel | E o C | speed controller
Static feedback
Course DR-S12-PM Page 11-9
Setpoint addition Apart from the speed setpoint conditioned by the speed setpoint channel, two
additional speed setpoint offsets can be connected if required by means of
speed setpoint 1 (p1155) and speed setpoint 2 (p1160).
This possibility is frequently used with speed precontrols or static speed offsets.
SITRAIN Page Course DR-S12-PM
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Exercises

« Exercise 1: Parameterizing the setpoint channel and BICO interconnection

iy L4
e [
v-nu-\ﬂ"r
Course DR-S12-PM Page 11-10 SITRAIN © Siemens AG 2015

Safety information Please note that:
* The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment
» The training equipment is operated under laboratory conditions.

In case of doubt, always ask your course leader — particularly when handling

components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The training documents alone are not sufficient.

SITRAIN Page Course DR-S12-PM
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Fixed setpoints

Analog input Al0

Jogging: DI 7
100 rpm

Addition,

Scaling Limiter ~ Ramp-function generator

Additional input and output signals:

ON/OFF1 DI O Operation DO 8
OFF2 DI1 Switch-on inhibit DO 9
OFF3 DI 2 No alarm DO 10
Acknowledge DI 3 No fault DO 11

Speed actual value AO 2 Neg. speed DO 15
DC link voltage AO1

Course DR-S12-PM Page 11-11 SITRAIN © Siemens AG 2015

Description You can use this exercise to train your skills in interconnecting signals using
BiCo technology.
In the task, fixed setpoints, motorized potentiometer, analog setpoints as well as
control and status bits are interconnected with one another in a complex
fashion.

Note You can use the overview above, or follow the detailed task description on the
next slides.

SITRAIN Page Course DR-S12-PM
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Exercise 1: Setpoint channel and BICO interconnection
Servo or Vector

Archi

a4 STARTER = -
(Project) Targetsystem View Options Window Help Configuration - Antriebsgeraet 2 - Control structure
New... Ctri+N ;
R : Drive: SERVO_02, DDS 0
wi wizard... -
Open... Ctrl+0 = e
1Motor holding br \ Function modules
ncoder i
B%s daia Sxcnand I™ Technology controller
i project forma I Basic positioner
Conversion of old Starter projects... ™ Extended messages/monitoting
i Retrieving - Select an archive @
Suchen in: I Project L] & ¢ B~
Know-how protection for programs 4 Name & Anderungsdatum Typ
LRl 25120_servo_V46.zip 25.10.2013 16:07 WinZip-Da
20 S120_vector_V46.zip 25.10.2013 16:07 WinZip-Da

Accessible nodes
IP addresses of PG/PC interface...
Set PG/PC interface...

7

« m »

Dateiname: | [ Offnen
Retrieve from archive...
Datetyp:  [PKZp 12.4-Archive ("zp) ~|  Abbrechen
Course DR-S12-PM Page 11-12

Operating mode

Note

Perform this exercise, depending on the requirement in the "Servo" or "Vector"
operating mode. When required, dearchive the appropriate project in the
automatically recommended directory:

Project > Dearchive: Select project > Open

+ "Servo" operating object: Project "S120_SERVO_V46.zip"
» "Vector" operating object: Project "S120 VECTOR_V46.zip"

In the menu “Drive Navigator® of the “Servo“ object, up until now the speed
controller is supplied with the selected setpoint. Up until now, the "Extended
speed setpoint channel" has not been enabled in your configuration.

The reason for this is the applicable operating mode "Servo" in which the
setpoint channel is inhibited initially and must be enabled specifically.

1. If you wish to work with the Servo operating mode, select
>> Servo > Configuration> Configure DDS > Function module: Extended
setpoint channel

2. Save the change in your project, go online, transfer the project to the target
device and save the configuration permanently in a non-volatile fashion.

3. Check the result:
The drive navigator has been extended to include the “setpoint channel®
functionality.

4. Speed setpoint source:
As the speed setpoint source was previously directly interconnected from
TB30 to speed setpoint 2 (p1160), this interconnection must be
disconnected, and the speed setpoint interconnected from the TB30 to the
main setpoint (p1070) at the input of the setpoint channel.

SITRAIN
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Exercise 1: Setpoint channel and BICO interconnection
Control commands and jogging

Control logic: |

[~ Optimize view

ICamroI word sequence control

ﬂ | Control word faults/alarms

p840[0] ON / OFF (OFF1)
DlCon!lDl_Unit: 1722.0: CO/BO: CU digital inputs slatusO

-

p2103{0] 1. Acknowledge faults

) Control_Unit : 7223 : CO/BO: CU digital inputs staluso
p2104[0] 2. Acknowledge faults

pB44[0] No coast-down / coast-down (OFF2) signal source 1 7 gﬂ 0
T Control_Unit - 17221 - CO/BO: CU digital inputs status ©— | ok tecon fauks
pB45[0] No coast-down / coast-down [OFF2) signal source 2 & |7 gﬂ 0
P €
pB48[0] No Quick Stop / Quick Stop (OFF3) signal source 1 Jog bit 0 - .
T Contiol_Unit - 1722.2 - CO/B0: CU dightalinputs status @ — & EF| Control_Unit : 1722.7 : CO/B0: €U di —(O———
) . Jogbit 1
p849[0] No Quick Stop / Quick Stop (OFF3) signal source 2 =
= o IHjo —0
Ready To Start —&% l
-503.26 rpm -503.257 rpm -503.257 rpm
: TB3I_L.+¥ l-pc l ojo
100 % Jog1
| e 100.000 pm =01
-
Course DR-S12-PM Page 11-13 SITRAIN © Siemens AG 2015

Task

To start, establish a simple function in order to test the operation of the drive.

1. Parameterize the following control commands using the switches on the

operator box.

« ON/OFF 1via: DIO

e OFF2via: DI1
* OFF3via: DI 2

+ Acknowledge via: DI 3

2. Parameterize the "Jog" function:
+ Selectjogvia: DI 7
» Jog setpoint: 100 rpm

3. Test the function

SITRAIN

Training Document
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Exercise 1: Setpoint channel and BICO interconnection

Motorized potentiometer

Motor potentiometer |
Setpoint higher

Y| Control_Unit: 7225 CO/% 4000.00 ps

Setpoint lower

Tl Control_Unit: 7226 : CO. ‘O“ OFF1 enable missing O ‘

/t
Retain setpoint —1l0) | O -1000.000 rpm 1 UDOv'-"‘-"‘lem

Maximum value

1400.000 o ol1 Ramp-function gen.
B ( 1 E Setpoint acc. to ramp-function gen.
Minimum value 4 = 3 p1070[0], CI: Main setpoint [
1000000 rpm _EE 1]
Ramp function gen
Retain setpoint —_—1]1 No ¥ A \
Invert Saving active y : .
DI 0 m Ramp-up time Ramp-dn. time
Automatic setpoint 500.00 rpm Savingto NVRAM 2,000 s : ; 2.000 3y
,lr‘l 024 : CO: Fixed speed setpoint effe No hd : : :
Manual/automatic

T Contiol_Unit: 722.4 : C0/80: CU & (O———

Course DR-S12-PM Page 11 - 14 SITRAIN ® Siemens AG 2015

Task Assign parameters to the motorized potentiometer function to perform the
following tasks:

1. Define the digital inputs to operate the motorized potentiometer MOP:
* MORP raise: DI5
* Motorized potentiometer MOP lower: DI 6
» Select the automatic setpoint: DI 4

2. Enter the limits for manual operation:
» Control range: from -1000 rpm to +1400 rpm
*  Ramp-up time RUT: 2s without rounding
* Ramp-down time RDT: 2s without rounding

3. Enter the ramp-up and ramp-down times for automatic operation:
+  Ramp-up time RUT: Os
* Ramp-down time RDT: Os

4. Incorporate the motorized potentiometer into the setpoint channel:
* Motorized potentiometer output as main setpoint (p1070)
+ Automatic setpoint from "Fixed speed setpoint" active (r1024)"

5. Test the parameterized functionality

SITRAIN Page Course DR-S12-PM
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Exercise 1: Setpoint channel and BICO interconnection
Fixed setpoints

SIEMENS

Fixed setpoint interconnection

Bit0  J|Control_Unit: 7225 C0/80: CU di—@——————
Bit1 Y| Control_Unit: 17226 : CO/B0: CU di —(——
Bt2 T|o _O_
B3 Ff0
000 ——»lo|o|o]o
Fixed value 1 |500.000 1pm —0|0|0|1
2 |-500.000 pm =—0|0|1]|0
3 |700.000 pm ——0|0|1]1
4 |0.000 ipm —0|1]|0|0
5 |0.000 ipm —i0]1]|0]1
& [0.000 om —o[1[1]0 LD .
wed value effective
7 [0.000 —l0]1(1|1
8 W'pm 1lololo C\J p1042[0], Cl: Motorized potentio [l
. pm S —
g |0.000 pm —1(0|0]1
Course DR-S12-PM Page 11-15

Define the selection and values for the fixed setpoints as follows:

Enter the following setpoints:
* Fixed setpoint 0 O rpm

+ Fixed setpoint 1 +500 rpm

+ Fixed setpoint 2 -500 rpm

+ Fixed setpoint 3 +700 rpm

Parameterize the following binary logic operation to select the fixed

setpoints:

+ Fixed setpoint O
+ Fixed setpoint 1
+ Fixed setpoint 2
+ Fixed setpoint 3

Test the parameterized functionality

DI5=0
DI5=1
DI5=0
DI5=1

DI6=0
DI6=0
DI6=1
DI6=1

SITRAIN
Training Document
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Analog input

Exercise 1: Setpoint channel and BICO interconnection

SIEMENS

X482 AlO

10,832V Scaling Filter 000%

1 -‘—‘T‘
21Qt=—/o|

Analog input 0
’% A SERVO_02, p1075(0), C1: D

Scating 0.000 rpm 0.000 rpm | I
Main setpoint
A -l 1050 : CO: Motor. potentiome!. ol|o
3.00 %
100 % Jog1
Main setpoint scaling
100.000 pm =01
[ooo x M| 100%
N > 0.00 0.000 iz G-
Dead bd (+/-) T L .00 rpm .000 rpm
/- Ie v [0.000 [fooos v Additional setp. 0.000 pm =10
> 3| TB30_04 - 14055(0): CO: TB3I
r 100 % Retain setpoint=4 1 | 1
L] &I Additional setpoint scaling

M| 100%

Direction Reversal

o O
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Task

Incorporate analog input 0 (AlO) as supplementary setpoint and scale the signal:

. Incorporate the analog input:

* Analog input 0 (Al0) as supplementary setpoint:
* Switch-in or switch-out using: DI 12
» Sign reversal of the analog input using: DI 13

. Scale the analog input as specified below. You can find the reference values

in p2000 — p2003.

* -10V corresponds to -120 rpm
+ +10 V corresponds to +240 rpm
With p2000 = 6000 rpm:

+ -120 rpm corresponds to -2%

* +240 rpm corresponds to +4%
This means:

+ -10V corresponds to -2%

+ +10V corresponds to +4%

. Test the function of the analog input.

SITRAIN
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Exercise 1: Setpoint channel and BICO interconnection
Limits

SIEMENS

Maximum limit
2100.00 rpm
Ramp-function geneiator speed limit (pos.) 1
-l p1083 : CO: Speed kmit in positive di
2100.000 rpm

Speed limit pos. direction

M| 1083 : CO: Speed limt in positive di
n_maxpos | 2100.000 (PN — —0
n_max 10000.000 pm

2100.000 rpm

Simple ramp generator [
T 1 N OFF3 ramp-down time
0.000 pm 10000000 fpm |- === =====--=-~~ - 0.500 s
n_maxneg |-1500.000 P c— M aX —E :
3| 1086 : CO: Speed it in negative ¢ '
Speed limt neg. direction :
-1500.000 rpm E »
! T =
Ramp-up scaling factor Ramp-dn scaling factor
| 100% | 00%
100 %
Ramp-up time Ramp-dn. time
2.000 s 2000 s
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Task Parameterize the following limits to protect the mechanical system against
overload, sudden acceleration and resonant frequencies.
1. Enter the following limits:
Speed range from -1500 rpm up to +2100 rpm
2. Parameterize the ramp-function generator:
* Ramp-uptime: 2s
+ Ramp-down time: 1s
* Ramp-down time for OFF3: 0.5s
3. Skip (suppress) the following speed range:
from +700 rpm to +750 rpm
4. Test the functionality by entering a setpoint via analog input 0 (Al 0).
SITRAIN Page Course DR-S12-PM
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Status signals and analog output

SIEMENS

Exercise 1: Setpoint channel and BICO interconnection

Control logic: |

[~ Optimize view

ISIaIus word sequence control LI |Slalus word faults/alaims 1

a

899 Bit 0 Rdy for switch on

12139 Bit 0 Being acknowledged

== | 0 [Contiol_Uni. p739, BI: CU signal source for terminal D 2He |- [=]Te)

1339 Bit 1 Ready 12139 Bit 1 Acknowledgment required

T [p2080[1]. BI: Binector-connector conveiter status won LD HO) |- [- DO
339 Bit 2 Dperation enabled 12139 Bit 3 Fault present

2 | Control_Unit, p738, BI: CU signal source for terminal D DH ) {p2080(3], Bl: Binector-connector converter status wa:gl—o
1899 Bit 3 Jog active 12139 Bit 5 Safety message present

3 [=1Ye) E [m]le)
339 Bit 4 No coasting active 12139 Bit 6 Internal message 1 present

s | p2080[4), BI: Binector-connector converter status wongo |- Q}—O

1899 Bit 5 No Quick Stop active

12139 Bit 7 Alarm present

5 | p2080[5). BI: Binector-connector converter status wong}-u

| Control_Unit. p740. BI: CU signal source for teiminal D Q}—O

Course DR-S12-PM Page 11-18
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Task In order to receive feedback regarding the drive status, route the following
signals to the binary and analog outputs.

1. Parameterize the important status signals to energize the LEDs of the

operator box:
* Operation enabled:

* No alarm:
* Ready to switch on:
* No fault:

+ Negative speed:

2. Parameterize analog output 0 (AO 0) to display speed actual value n,:

DO 8
DO 10
DO 9
DO 11
DO 15

* Ny =-1500rpm -> AOO= 0V
Ny = 1500 rpm -> AO 0 =10V

3. Parameterize analog output 1 (AO 1) to display the DC link voltage Upc jin:
* Upcik= OV = AOl=

ov

« Upcik =500V & AO1= +10V

4. Test the parameterized functionality.

SITRAIN Page
Training Document 11-18
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Exercise 1: Setpoint channel and BICO interconnection
Saving and archiving

SIEMENS

Isolated digital inputs  Bidirectional digital inputs/outputs | Measuring sockets |
X122
D08 Terminal eval = |
9 OO Q2 L
o SERVO_02: 8992 CC X
Terminal eva i
1010 B
1899.0: CC X
1M HD(=— M
DO 10 Terminal eva = 1
12tQ) O« [
SERVD_02:12139.7: C X
DO 11 Terminal eval i
13tQ O S
14HD(=— M
X132
DI 12 [Teminaleval ] TB30_04, p4069[0], BI-
9 _@ 0 I_U4, p [0]. BI: D
0 =
DI13 . [|Temnaleva ~| [ T830_04, p4067[0]. 61" [
10D & I3
dJe—(-HeOn =

Course DR-S12-PM Page 11-19
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Task

Back up your parameterization and archive your project.

1. Take appropriate steps to ensure that your online changes are still effective

even when the 24 V DC supply is reconnected to the CU320-2DP:

2. Also ensure that your offline project at the PG/PC also has the changes

made online:

3. Save the current project and archive it under a different name:

>> Project > Archive ...

SITRAIN Page
Training Document 11-19
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SIEMENS

o) o8] hex
o) (0B hex

olooio[1ell pin
XXX .

Chapter 12

Diagnostics
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SIEMENS

Learning Targets

* You will be able to use the LEDs and the status display of the BOP20
* You will be able to work with fault memory and alarm history

* You will be able to compare parameter sets and objects

* You will be able to change fault reactions and trigger to faults

* You will be able to read out error messages with the web server

A
Course DR-S12-PM Page 12-2 SITRAIN © Siemens AG 2015
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LEDs on DRIVE-CLiQ components
CU320-2 during booting

SIEMENS

CuU320-2 DP

LED Status Comment
D
RDY DP /PN OPT : ROY
Red Orange Orange Reset Hardware reset DP
RDY LED lights up red, all other LEDs light
up orange
Red Red off BIOS loaded |- OPT
Red 2 Hz Red Off BIOS error e Error occurred while loading the BIOS
Red 2 Hz Red 2 Hz Off File error * Memory card not inserted or defective
e Software on memory card not present
or corrupted CU320-2 PN
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 RDY
(no CRC error) PN
Red 0.5 Red 0.5 Hz Off FW checked |e CRC invalid
Hz (CRC error) " SYNC
OPT
Course DR-S12-PM Page 12-3 SITRAIN © Siemens AG 2015

The individual states during the booting procedure are indicated by means of

the LEDs on the Control Unit.

* The duration of the individual states varies.

» If an error occurs, the booting procedure is terminated and the cause is
indicated on the LEDs. Remedial action in the event of an error: Insert the
appropriate memory card with the correct software and parameterization.

* Once the unit has successfully booted, all the LEDs are switched off briefly.

» Once the unit has been booted, the LEDs are driven via the loaded firmware.

RDY (Ready) Signals the operating status of the CU and the complete drive system

DP (Profibus DP) Only active during cyclic PROFIBUS DP communication and signals the status
of communication via the PROFIBUS DP onboard interface of the CU

OPT (Option board) Only active when the option board is inserted in the CU and signals the status of
this board.

BIOS This is boot loader 1 that is checked subsequently during booting of the CU.

Firmware The firmware for the CU and all connected DRIVE-CLIQ components is stored
on the CF card and is checked during initialization.

SITRAIN Page Course DR-S12-PM

Training Document 12-3

Diagnostics




. SIEMENS
LEDs an DRIVE-CLiQ-Komponenten
CU320-2 nach Hochlauf, RDY LED
CU320-2 DP
LED \ Farbe [ Abhilfe
RDY - ng fehlt oder ist auBerhalb | Stromversorgung RDY
(READY) [ reichs. Uberprifen
Grin Dauerlicht triebsbereit und zyklische - D P
tion findet statt.
‘ | Blinklicht C
|0.5 Hz
| Blinklicht | Schreiben au - 0 PT
|2 Hz
Rot | Blinklicht Aligemeine Fehler, Parametrierung/Konfigurati
|2 Hz on Uberprifen
Rot/ ; Blinklicht | Control Unit ist betriebsbel Lizenzen nachriisten
Griin | 0,5 Hz Es fehlen aber Software-Lizen:
Orange Blinklicht Firmware-Update der angeschlossen - CU320'2 PN
! 0,5 Hz CLiQ-Komponenten lauft
| Blinklicht Firmware-Update der DRIVE-CLiQ-Komponenten | POWER ON der jeweiligen
|2Hz ist abgeschlossen. Warten auf POWER ON der Komponente durchfiihren
“ jeweiligen Komponente. R
Gran/ } Blinklicht Erkennung der Komponente (iber LED ist aktiviert | - DY
Orange 2Hz (p0124[0]) P
‘:‘;’ Hinweis: N
of
Die beiden Méglichkeiten hangen vom Zustand
Orange der LED beim Aktivieren iber p0124[0] = 1 ab. SYNC
OPT
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RDY Betriebszustand - READY = GRUN
Die Komponente ist betriebsbereit und die zyklische DRIVE-CLIQ-
Kommunikation findet statt oder die Control Unit wartet auf die
Erstinbetriebnahme.
DP Betriebszustand - PROFIdrive zyklischer Betrieb = GRUN
Zyklische Kommunikation findet statt.
OPT Betriebszustand OPTIONBOARD = GRUN
Option Board ist betriebsbereit.
SITRAIN Page Course DR-S12-PM
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LEDs on DRIVE-CLiQ components
CU320-2 cyclic mode, DP LED

SIEMENS

LED Color Status Description, cause Remedy
DP1 Off Cyclic communication has not (yet) taken place. |-
PROFIdrive 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
05Hz Full cyclic communication has not yet taken -
flashing place.
light Possible causes:
* The controller is not transferring any
setpoints
* During isochronous operation, no global
control (GC) or a faulty global control (GC) is
transferred by the controller.
Red Continuous | Cyclic communication has been interrupted Remedy fault
light
Orange 2Hz Firmware CRC error Make sure that the memory
flashing card has been inserted
light properly

Replace the memory card
Replace Control Unit
Carry out a POWER ON

Course DR-S12-PM
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RDY

DP

OPT

CU loader

CU loader

Operating status — READY = GREEN

The component is ready and cyclic DRIVE-CLIQ communication takes place or
the Control Unit waits for first commissioning.

Operating status — PROFIdrive cyclic mode = GREEN
Cyclic communication takes place.

Operating status OPTIONBOARD = GREEN
Option board is ready for operation.

The CU loader is located on the Control Unit. It corresponds to the BIOS
of a PC.

The CF loader is located on the CF card. It handles start-up of the Control Unit
and transfer of the required files after switch-on.

SITRAIN
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BOP20 SIEMENS

Configuring drive objects

Operating display and parameter display Changing the active drive object

Status indicator i ive
pess | - |02 et
peel - " -l _ _ actual
setpoint MO e g pooos =0 MINC () vale l
10020 LU ool Srate LU
"R:adlylfor °o To
Parameter display — Drive object flashes
° ° I |4,__————‘"
l T - I e o
o
_ o nnnn LU
I [Mmmn)
Changing parameter values Changing the BiCo connections
0 @0 o b o = PN e U o
-50000/@ - 0000 P_OB00 ™ n0000 1350015 ™™ 0
Status indicator Ie lo several times change 3 -°/ o
Parameter display 2 9. 0 o 02
P 03001 "LnD0000 T nb00 e o3 ° 0o oe
e 3500 15/ 13500,
Value display o O oe Drive object * Changing the
-I II:l - -H “3 flashes o ° o parameter and
index
' @ change o o
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Parameters 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.

Value display 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.

Prerequisite The corresponding access level must be set properly.

For our example, p0003 = 3.
Procedure:
* Pressthe "P" key.
* Press the arrow keys, select parameter p0013
* Pressthe "P" key.
* Press the arrow keys 4 times -> Select index 4
* Pressthe "P" key.
* Press the "FN" key 3 times -> Select hundred input position
* Press the arrow keys 3 times -> Enter 3 hundred value
* Press the "P" key.
SITRAIN Page Course DR-S12-PM
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BOP20 SIEMENS
Fault diagnostics and display

7 Acknowledge
Il fault:
F: Fault LIC e
Fault from the _ - FN
drive object crumzr D
[ o
— Next
M2 faut

More than one fault
from the drive object ™ —I I—I I—I —I I—I
M1

}_:;L__E_ @

r
A fault from a drive object other LIC
than the active one

et
[N e
— N3 T T
More than one fault from the [{CI @ @ _[= I Extatie: Sastiee
active drive object and from —_— 7710 ¢ @
v crinnan| (P)|Connan| e =
S e L C = [T L v
Course DR-S12-PM Page 12-8 SITRAIN © Siemens AG 2015
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BOP20 SIEMENS
Warning diagnostics and display
—— A: Alarm — — | More than one alarm
I ICI : :Cl from the active drive
= N = and from another
p— — — - Lo [ ———— w
| |_| |_| _| |_l |_| present and no button has been | ”J | |L |_l
pressed
A BOP2(or approx. 20 seconds ‘ after 3 seconds
Fault diagnostics and display 712
I__
CIHHZICIC
T,
Alarms are ‘ after 3 seconds
automatically cycled through
(I}
Il
CHrciem
F_ e,
| after 3 seconds
Course DR-S12-PM Page 12-9 SITRAIN © Siemens AG 2015
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. . SIEMENS
Diagnostics

Alarm display in detail view

- _ . . .  —
IEETE e C | Establish an online connection =SB
Project Edit Targetsystem View Options Window Help
B S| &|0|@ L % || % 29 2| En|Em(EE| 5
-] e . e i o A B e | (]
= 8psiazl -
®) Paste single drive unit
- L, 5120 CU320 2 DP
* Automatic Configuration
> Overview |
%% Communication 7
#- » Topology
@<= [ Control_Unit
-] Infeeds
-1 Input/output components
#-J Encoder
5 21 Drives ;!
Project |
Component: [ A8 7] Display information [ Acknowledge all Acknowledge ] Help for event
Level Time Source Component Message
Ao 040192 220340059 5120 CU320_2_DP: SERVO_02 7-SMI20_7  31885: Encoder 1 DRIVE-CLIO (CU} Cyclic data transter enor(Component number: 7, fault cause: 33)
Fault 040192 220930467 $120_ CU320_2 DP:SERVO_02  9-MotorS.. 7300: Drive: Motor blocked/speed conrolle at its mit
Waming 040192 220940467 S120_CU320 2 DP:SERVO_02 - 1315 Diive obiect not ready for aperation
[ waming 040192 220940459 5120 CU320_2_DP: SERVO_02 7-SMI20_7  1482: Topology: Comparison Sensor Module missing in the actual topology(Component number: 7)
[Qwaning 040192 220340443 S120_CU320_2 DP:SERVO_02  9-Motor_S.. 7015: Drive: Motor temperalure sensor alam(0]
q v
B 110t system output | ] Compile/check output | %§ Diagnostics overview |
Press F1 to open Help display. Intel(R) PRO/1000 MT-Netzwerkverbind: Online mode
Course DR-S12-PM Page 12-10
Message display Faults and alarms are displayed in the detail view of the workbench in the

STARTER. To do this, STARTER must be in ONLINE mode. You can then
activate display for alarms and messages in the "Alarms" tab in the detail view.

The fault and alarm display provides information about the origin and type of
faults and alarms that are present.

Level "Level" displays the type of information.
» Information: General information.
+ Fault: General fault states (e.g. in the communication to the drive).
* Alarm: Fault states relating to the technology object.

Time The time and date stamp of the fault or information/alarm is displayed.

Source The device or technology object where the fault or information/alarm has
occurred is displayed.

Message The fault or information/alarm text is displayed in plain text. The fault or alarm
text generally contains additional information.

For a description of the additional information, please refer to the online help.

SITRAIN Page Course DR-S12-PM
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SIEMENS

Diagnostics
Faults and alarms

Level

Lo P e L o B e e oy el (ol 33
< Faul 040192 220330467 5120 CU320 2 DP:SERVO_02  9-MotorS.. 7300 Drive: Motor blocked/speed controller at it fimi /
Wainng aun e et = s -
Waming  04.01.92 220940453 S$120_CU320_2 DP:SERVO_02  7-SMI20.7  1482: Topology: Comparison Sensor Module missing in me topology{Component numbet: 7)

Comporent: [(A1 7] Display infomation [ Acknowledgeal || Acknowledge € Heplorevent )

Time Source Component Message /

mwammg 04.01.92 2209:40:443 S'\Zﬂ_[u320_7 NP - SFRVO (X 9. Mot 7015 - Disiver Mabos bemnesab i nene alarlll

% HTML Help [=3EcE === |
:

o o« B & o
Ausblenden Zuruck Aldualsieren  Deucken Optianen
7 » =
W #oms [ Target system output | [ Compie/check { | F07900 (N, A) Drive: Motor blocked/speed controller at its limit
Press F1 to open Help display. va.6
Drive object:

+ HLA, SERVO, SERVO_828, SERVO_840, SERVO_AC, SERVO_COMBI, SERVO_LAC

Valid as of version:
26

Reaction:

Servo: OFF2 (NONE, OFF1, OFF3, STOPL, STOP2)
Vector: OFF2 (NONE, OFF1, OFF3, STOP1, STOF2)
Hla: OFF2 (NONE, OFF1, OFF3)

nowledge:
IMMEDIATELY

Cause:

Motor has been operating at the torque limit longer than the time specified in p2177 and below the speed
threshold in p2175.

This signal can also be initiated if the speed actual value is oscillating and the speed controller output
repeatedly goes to its limit

See also: p2175, p2177

26 Irtemal votag
0 Dive: Brake ¢

Remedy:

- check that the motor can freely move.

- check the effective torque limits (r1538, r1539).

- check the parameter, message "Motor blocked” and if required, correct (p2175, p2177).

Course DR-S12-PM
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Faults

Alarms

General properties

Acknowledgement
of faults

Faults are indicated with Fxxxxx (fault) and generally result in a fault response.
» 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 are identified by Axxxxx (alarm).

* They have no further effect on the drive unit.

* 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.

+ Triggering on selected messages possible
« Initiation of external alarm/fault possible via an external signal.

The list of faults and alarms specifies how each fault is acknowledged after the
cause has been remedied.

» Acknowledge faults with "POWER ON"

— Switch the drive on/off (POWER ON)

— Press the RESET button on the Control Unit
» Acknowledge faults with "IMMEDIATE"

— Using the PROFIBUS control signal

— Using an external input signal

— Via BOP/AOP
* Acknowledge faults with "PULSE INHIBIT"

SITRAIN
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Diagnostics

+ Level:

+ Time:

+ Source:

+ Message:

+ Help for event
+ Drive objects
+ Reaction:

» Cause:

+ Remedy:

Example: Information on faults from the help system e 5 oo

» Acknowledgement:

SIEMENS

Help on faults and alarms

Component | Al -" | Display information l Acknowledge all [ Acknowledge [ Help for event
Level Time Source Component Message
‘Faull 02.01.92 01:16:42087 S5120_CU320_2 DP:VECTOR_02 7- Mulm_c 7016 : Drive: Motor temperature sensor fault(0) >

]

F07016 Drive: Motor temperature
sensor fault V4.6

Fault: Immediately

Drive object:
. SERVO, SERVO_828, SERVO_840, SERVO_AC,
SERVO_COMBL, SERVO_I_AC, VECTOR, VECTOR_AC,
VECTOR_G, VECTOR_I_AC

Drive object: SINAMICS: Drive_rot
7016: Motor temperature sensor fault (0)

Valid as of version:
26
=1

Reaction:
OFF1 (NONE, OFF2, OFF3, STOP1, STOP2)

Drive remains at standstill with OFF1. e
immediately, fault can be acknowledged e wa ke i bt e tnpersirs

tected vt
0600 and posoL.

immediately.

A fault was detected while evaluating the
temperature sensor.

Check that the sensor connection is correct.
Check parameter assignment (p0600, p0601).
Induction motors; Deactivate the temperature
sensor fault (p0607 = 0).

=
akage ar sensor not connected (KTY: R > 1630

Course DR-S12-PM
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Reaction

Acknowledgement

A variety of reactions are possible for faults, e.g.: OFF1, OFF2 or OFF3.

The default reaction is indicated. Reparameterization can be used to select a
fault reaction from the options stated in brackets.

Faults can be acknowledged on one drive object or on all drive objects as
follows:

» Acknowledging by setting parameter: p3981 =0 --> 1
+ Acknowledging via binector inputs:
— p2103 BI: 1. Acknowledge faults
— p2104 BIl: 2. Acknowledge faults
— p2105 BI: 3. Acknowledge faults
* Acknowledging via a PROFIDRIVE control signal: STW1.7 =0 -> 1 (edge)

» Acknowledge all faults via p2102 BI: Acknowledge all faults
All of the faults on all of the drive objects of the drive system can be
acknowledged using this binector input.

Note:
* These faults can also be acknowledged by a POWER ON operation.

< If this action has not eliminated the fault cause, the fault will continue to be
displayed after acknowledgment.

SITRAIN
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SIEMENS
Faults and alarms

Alarm history

& STARTER - SI C12.1 oo ==
Project Edit Targetsystem View Options Window Help

%) | =l x| [ alals o) &) mEE

38 3- | = [l [ e [ [ o 8 L | | D | | @)

o= fy SERVO 02
* Paste DCC chart
> Configuration
> Expert list
3 Drive navigator
> Control logic
@-» Setpoint channel
@ % Open-locp/closed-loop contre
m » Functions
@ Messages and monitoring
&% Commissioning
> Communication
& % Diagnostics
> Missing enables
> Control/status words

A

Project |

Source: [§120_CU320_2_OF - SEAVD_02 (Orkne] =] |  Componentfal =] Message wpefal =] Cument time: 322415 29,3552 Dt
F sult bufer | Component | Faultcode | Description (with fault value) [ Fauk tin
Current fault - fault 1 9 - Motor_SMI_S 7900 Drive: Motor blocked/speed controller at its limit 3d 22hc08m
Curent fault - fault 2 7-SMI20_7 31885 Encoder 1 DRIVE-CLIQ (CUF Cyclic data transter enof(Component number 7, fault cause: 33) 3d 22h08m
1. acknowledged fault - fauk 1 - 7430 EPDS: Enable signal withdrawn while biavessing 3d 20k 43m
2 acknowledged fault - fauk 1 7430 EPOS: Enable signal withdrawn while travessing 3d 20hc40m
3 acknowledged faul - fauk 1 - 7430 EPDS: Enable signal withdrasn while ravessing 3d 20k 26m
4 acknowledged fault -faul 1 2 - Motor_Module_2 30885 CU DRIVE-CLIQ [CU) Cyclic data transter errodComponent number: 2. fault cause: 33 3d19h55m|
4. acknowledged fault - fak 2 7 - SMI20_7 31885 Encoder 1 DRIVE-CLIQ (CUL Cyclic data transter enorf(Component number. 7, fault cause: 33 3d 19h55m)
5 acknowledged fauk - fauk 1 - 1030 Sign-of-ie fallue for master control 31 7hed7m)

I 4o bistory [ At | 3] T arget system output | [E] Compie/check output | %G8 Diagnostcs overview |
Press F1 to open Help display. Intel(R) PRO/1000 MT-Netzwerkverbind: Online mode

Course DR-S12-PM Page 12-13

Fault/alarm memory Each drive object has its own fault memory for faults and alarms, which is
stored in non-volatile memory. This fault memory has a length of 64 lines, which
are displayed in the detail view via Diagnostics > Alarm history.

Fault memory The fault memory is 64 lines in length and has the following structure:
» Current fault: Lines 0 to 7 with parameters r945[0] ... r945[7]
+ 1st acknowledged fault: Lines 8 to 15 with parameters r945[8] ... r945[15]

+ 7th acknowledged fault: Lines 56 to 63 with parameters r945[56] ... r945[63]
Actual fault The currently active faults that have neither been rectified nor acknowledged.

Acknowledged fault When the cause of the fault has been rectified and the fault has been
acknowledged, these fault alarms are moved to the next acknowledged fault
case. It is therefore possible to save up to 7 previous fault cases in addition to
the current fault case. If a further fault case arises, the previous contents of the
7th acknowledged fault are lost. This behavior corresponds to that of a shift
register with 8 stages.

Alarm memory The alarm memory is 64 lines in length and has the same structure as the fault
memory.
Active alarms Lines 7 to 0 contain the currently active alarms, whereby the latest alarm is in

line 7 and the oldest active alarm is shown in line O.

Alarm history The alarms that have returned to normal are shown in lines 8 to 63 with the
latest alarm in line 8 and the oldest in ascending order from line 9.
If the alarm memory is full up to line 63 and another alarm is output, these
entries are shifted by one line such that the old contents of line 63 are lost.

SITRAIN Page Course DR-S12-PM
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SIEMENS
Faults and alarms

Configuration of the fault reaction

+ Setting the fault number for fault response + Setting the fault response for the selected fault

+ Selecting faults for which
the fault reaction should be changed

p2100 p2101
[0] 0. Fault code — (0] Fault response 0=NONE
1 1. Fault code —» [1] Fault response — 1=0FF1
— 2=0FF2
— 3=0FF3
¢ ¢ — 4=STOP1
L] L]
. . — 5=S8TOP2
— 6 = IASC/DCBRAKE
(19 19. Fault code —» 19 Fault response — 7 =ENCODER (p0491)
Course DR-S12-PM Page 12- 14
Fault response Every fault is assigned to a predefined fault response. This is assigned in the

online help for the respective fault. In some cases, it is also possible to define
another fault response.

For this purpose, the fault code must be specified in parameter p2100[x] and the
required fault response in parameter p2101[x].

Up to 20 fault codes can be entered and different fault responses can be
defined for each. The extent to which these changes affect other drive objects
and functions should be clarified with the person responsible in Siemens
Customer Support.

SITRAIN Page Course DR-S12-PM
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SIEMENS

Faults and alarms
Configuration of the message type

+ Setting the message number for message + Setting the message type for the selected fault
type, for which the type of message is to be or warning
changed
p2118 p2119
[0] 0. FaulValarm code — (0] Fault/alarm type 1= Fault (F)
[1] 1. FaultValarm code — [1] Fault/alarm type —{2 = Alarm (A)
3= No message(N)

- L]

L] .

L]

[19] 19. Fault/alarm code —»[19] Fault/alarm type
Course DR-S12-PM Page 12-15 SITRAIN © Siemens AG 2015
Alarm or fault If a response defined as an alarm should trigger a fault with a fault response,
you can enter the alarm code in parameter p2118[x] and select the entry "Fault"
in the corresponding p2119[x] parameter. A total of 20 changes are possible for
each drive object.
SITRAIN Page Course DR-S12-PM
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Faults and alarms
Configuration of the fault acknowledgement

+ Setting the fault number for the + Setting the type of acknowledgement for
acknowledgement mode the selected fault

+ Selecting faults for which the type of
acknowledgment is to be changed

SIEMENS

(0]
1

19)

p2126 p2127
0. Fault code — (0] Acknowledge mode 1=Ackr is only using POWER ON
1. Fault code — (1] Acknowledge mode E 2 = Acknowledgment IMMEDIATELY after the cause has been removed.

3 = Acknowledge only when the PULSES ARE INHIBITED.

. .

. .

. .
19. Fault code —» [19) Acknowledge mode

Page 12- 16 SITRAIN © Siemens AG 2015

Course DR-S12-PM

Acknowledgement

The acknowledgement response can also be changed in some circumstances.
To do this, you must enter the fault code in parameter p2126[x] and select the
acknowledgement response in the corresponding p2127[x] parameter.

SITRAIN

Training Document
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SIEMENS

Faults and alarms
Trigger word for faults and alarms

+ Selecting fault/alarm code for trigger « Trigger word for faults and alarms
+ Selecting faults or alarms that can « Trigger signal for the selected faults and
be triggered signals

Fault/alarm trigger word
(e.g. as trigger condition to record traces)

SAelect fault/alarm code
for trigger
p2128
0l 0. Faul/alarm code 0. Message/signal present @)
1. Message/signal present
1 1. Fault/alarm code ol r2129.1 )

15. Message/signal present
[15]) 15. Fault/alarm code gersh =r2129.15 )

Setting, faultalarm trigger

Course DR-S12-PM Page 12-17 SITRAIN © Siemens AG 2015

Trigger word Parameter p2128[x] can be used to individually assemble a trigger word with up
to 16 faults and alarms. A "1" signal will then be output in parameter r2129 at
the respective bit position as soon as the associated fault or alarm has

occurred.
This means that triggering is possible in response to a specific fault or alarm.

Page Course DR-S12-PM
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Trace function
Triggering on faults/alarms

SIEMENS

" pOCEMCECCECCOR
EELLELEEMEELEDEEE D

covs|

[ p2128[2) Selecting faul/alarm code for trigger | 0 Fr2129.2 Trigger signal p2128{2] OFF
[ p2128{3] Selecting fault/alarm code for trigger | 7860 Fr2129.3 Trigger signal p2128{3] ON
[ p2128[4] Selecting fault/alarm code for trigger | 0 Fr2129.4 Trigger signal p2128[4] OFF
I p2128{S] Selecting fault/alarm code for trigger | 0 Fr2129.5 Trigger signal p2128(S] OFF
I p2128{6] Selecting fault/alarm code for trigger | 0 Fr2129.6 Trigger signal p2128(6] OFF
- p2128(7] Selecting fault/alarm code for trigger | 0 Fr2129.7 Trigger signal p2128[7] OFF
I p2128(8] Selecting fault/alarm code for trigger | 0 I r2129.8 Trigger signal p2128{8] OFF
 p2128{9) Selecting fault/alarm code for trigger | 0 I r2129.9 Trigger signal p2128{9] OFF
» | Trigger
Type: I Trigger on variable - Bit pattern l] Bit mask:
2 - 10110 &+ 8 Hex
Par. no. / variable: |SERVU_02.121 28, CO/BO: Trigger word for faults and alarms [:l 101X
Cyc.clock 0125ms [S120_CU320_2 DP]) Ny 1x11% \ Bit pattern: BL,
1X01X
Pretrigger: I 100.000ﬁ ms 1X10% 0 Hex
Binary Input (=3
Bit mask: ) Hex.
Bit pattemn: Hex.

A Which bit is used to trigger?

/7 What state is triggered? ‘

Course DR-S12-PM

Page 12 - 18
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Triggering By assigning trigger word parameters for the faults and alarms, it is possible to
start a trace whenever a particular fault/alarm occurs.

SITRAIN Page Course DR-S12-PM

Training Document 12-18

Diagnostics




Trace function
Upload curve

SIEMENS

Upload curve

Y Y | e 1 Y
|t (A E ] (LT ]

Trace 1 recording completed j [SIZD_CUBZOAZ_DP

FctGen inactive [5120_CU320_2_DP j

||||_|'g|;|?f§|§|_|
j»(g)

Assume control priority! I | | |

Trace [ Function generator  Measurements I Time diagram | FFT diagram | Bode diagram |

ﬁl I l No. [ Selecliol Measurement - signal

Comment

Course DR-S12-PM

Page 12- 19

Upload curve

Click Upload curve to load the device trace curves recorded and saved in the
target system to the STARTER. This function can be used, for example, if a
trace recording in the target system was started by a user program or if certain
error states occur.

While the device trace is being recorded, a connection between the STARTER
and the target system is not necessary. These recorded curves can be loaded
to the target system when required. Only the last measurement can be loaded.

SITRAIN
Training Document
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Trace function
Parameterizing and saving measurements

Saving the parameterization

SIEMENS

Saving measurements to a file

- * * %* * H
(for example: as a *.trc, *.csv, *.xls, *.txt graphic)
Save ==
Please select all neasurements of cuves thalare ko be saved in the fie
Acceptin catalog [ = Measurement - signal Comment
Weasurement(1) 2510 13 174929 |
T o T SeRv0_02r62 SERVO_U2 /82 Speed setpaint ater the
I ng_Esg_PCC | |- servo_02r83 | SERVO_02 163: Actual speed smoothed
Select one of mote 8800 | 370 Gervs, SC [ SERVD_02168 SERVO_U2 66: Absowts current actual v
eniries fox deletion or 27D Veorer 5T || - servo_czrese [SERV0_02 858 Contrl werd sequence
expoit - - Bit iracks | Bttracks
v Measurement(2) 25.10.13 17:49:41 |
SERVD_02r62 | SERVO_02 62 Speed setpaint after the fi
SERV0_0283 SERVO_02.183; Actual speed smooted
SERVO_02.r68 :SEHVD,M 68: Absolute current actual v,
SERVD_02.886 | SERVO_02 938 Control word ssauence
v Btiracis [Btracis
- 3) 25.10.13 174957
Measurement(4) 25.10.13 17:50.08
[ 251013 175048
Catalog erity: [s1_c12_1_s120_Cu320_2_0P Measurement(8) 25,1013 175102
Corment peoiect SIC12_1 device: 5120_CU3202_DP : Hosouremenl) W BT
Pasameterizalions: Selection save Device
B [Trecet S120_CU320_2_DP
O Trace 2 $120_CU320_2_DP
[ FciGen 5120_CU320_2_DP
Legend
Measurement/curve will not be saved
¥ Measuement/curve wil be saved
Measurement paraly saved
Save Close Import .. Help
[ Cancel Help
Course DR-S12-PM Page 12-20 SITRAIN © Siemens AG 2015
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Project comparison
Performing an offline/online project comparison

SIEMENS

@)

Select Comparison Partners

Comparison partner A: Comparison partrer B:

512 > DP 5120_CU320_2_DP
SI_C12_1 - D:\Projekte_AktuelNSI_C12_1 [Orine =
¢~ Dbiect from the
opened project

Compare &

o N 5120_CU320_2_DP|
¥ Reference topology
¥ Reference topology (with serial number)
= Control_Unit (1)
- ¥ Function modules
Start comparison M Stucture parameter
¥ Loading parameter
M Units
-2 TB30_04 (4)
=] Drives
=-f SERVD_02(2)
¥ Function modules
¥ Stucture parameter
¥ Loading patameter
¥ Units
- SERVD_03(3)

o000 00

o200

with. Online - py_proi2\§120_CU320_2_DPy

A Status B | Select attiibute | ~ || 5el

Course DR-S12-PM Page 12- 21

Project comparison Project comparison is activated in Starter using the button.

-EI This allows difference in the project to be shown:
+ Differences in the topology
» Differences in the function modules
+ Differences in the load parameters
* Indication that drive objects are missing.

Offline/online data Differences in the load parameters are indicated by the following symbol:
By double-clicking this button, the parameters can be displayed with their

&g differences in a detail view.

SITRAIN Page
Training Document 12-21
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Project comparison
Performing an offline/online project comparison

SIEMENS

P Unis

c]
=] Drives

¥ Units

S N 5120 CLi320 2 OF)
P Reference topology
P Reference topology (with serial number)
=M Control_Unit (1)
¥ Function modules
¥ Structure parameter
¥ Loading patameter

[+ TB30_04 (4)
£ SERVD_02(2)
]¥ Function modules
¥ Stucture parameter

¥ Loading parameter

- @ SERVD_03(3)

A Status B Select attiibute
(=)
=)
=)
=)
=)
=)
=)
=)
i
$2 Deta parison o= @
Filter settings

Objects to be c

Cu

ed

level 4:

Ve fiter: [Unequal |
Parameter filt.: m
Palalmeker with access "m

Result
@ Parameter | Dat: Parameter text [ FIRelcy. b B LA 30N 2 Wesnorra ST T, S0
1 | pBOB[0] M | Mot_temp_mod 2/... | 240.000 0.000
2 | p610[0] M | Motor mper... |[12] Messages, no reduction of I_... |2} no of _m..
3 | p2106{0] C | Bl External fauk 1 |1 Control_Unit : r722.5
Course DR-S12-PM Page 12 - 22 SITRAIN © Siemens AG 2015

Detail comparison

The different parameters of this drive object are displayed in this view.

SITRAIN
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Project comparison SLEMENS
- -
.
Expert list: Start comparison
—
Enter search text ~| ¢4 - lhexadecimal M-
Expert list | /
@ Parame... Dau} Parameter text OnMvaI[ Unit | Modifiable to I A level | Mi [ ;|
% |Al ~llaxlan - ~llan > an ~lan ~|[An v][An |
354 r948[0] Fault time received . | 82772875 | ms 3
355 | @ ro49[0] Fautvae ~ 0 3
356 | p952 Faut casgofounter | 14 Operation 3 0 65535
357 | p970 Rese}dﬁe paramet... |[0] Inactive Commissionin... |2
7z
Comparison / o [@ =]
Objects to be compared Filter settings
¥ 5120_CU320_2_DP SERVO_02_Oniine Value fiter e =
5120_CU32 > SERVD_02 Parameter fit.: Activated -] ¥
$120_CU320_2_DP.SERVO_03 Patameter with access m
15120_CU320_2_DP.SERVO_03_Online level 4: foole
Start comparison
Result
2 Parameter Dau’Paramelerlef $120_CU320_2_DP.SERVO_02_On B Fiulellkr i A LAY N 7] $120_CU32§gg
1|r2 | Drive operati... | [45] g on inhibited - rectif... | [31] Ready for on - set ... | [12] Operati
2 |pl0 | pfvye commi.. _[D] Rgady (0] Ready [1] Quick cor
3[r21 | co:Actuals... [0.0 -0.0 0.0
4|2 | Speed actual..| 0.0 -0.0 0.0
5(r26 CO: DC ink v... | 322.9 3245 0.0
6|r29 | Current actu... | 0.00 -0.00 0.00 -
< m »
Lines with values not available: |0 Lines with equal values: |0 Lines with unequal values: 1074
Save comparison result ... ] Print comparison result I Close Help
Course DR-S12-PM Page 12 - 23 SITRAIN © Siemens AG 2015

Parameter comparison Within a drive object, differences between parameters can also be determined
using the comparison function of the expert list.

Online/offline data

|E

The question often arises as to what differences exist in the parameters
between the online and offline data.. This can be established in Starter from the
expert list using the following button:

You can suppress the read parameters, if required, by setting the display filter.
Parameters that differ are displayed with a red background.

SITRAIN
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Project comparison
Expert list: set filter

SIEMENS

Comparison o [[2]=
Objects to be compared Filter settings
v/5120_CU320_2_OP SEAVO_02_Onine Vol fier e =
2
Parameter fit. Activated M
)| )_2_| _| Parameter with access m
$120_CU320_2_DP.SERVO_03_Online level 4 i

Result
© Parameter | Dat:| Parameter te | $120_CU320_2_DP.SERVO_02_On [SFIRRIEZ PN LT VO R P e 57! ~
12 | | Ouannacafi_| 1491 Swiching on inhihktad cactis  ISIECISIRSE o cat 11471 Oinacaty
§ PZ"" E Which p ters should be displayed?
r

4|22 [E

Sl T ¥ No fitering according to function groups [V No fitering according to parameter types

629 q A -

« %

v

Lines with values not availabl Gl 1
7

Save comparison result . e
v
v
v
v
M < splay parameters (read-only)

Select all entries Default setting |
Course DR-S12-PM Page 12 - 24 SITRA 1ens AG 2015

Parameter comparison

Online/offline data

|E

Within a drive object, differences between parameters can also be determined

using the comparison function of the expert list.

The question often arises as to what differences exist in the parameters
between the online and offline data.. This can be established in Starter from the

expert list using the following button:

You can suppress the read parameters, if required, by setting the display filter.

Parameters that differ are displayed with a red background.

SITRAIN
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Project comparison
Expert list: Save comparison result

SIEMENS

Result
Parameter Dat:| Parameter text $120_CU320_2_DP.SERVO_02_On 3 iUl k.l A3 3 Vo173 Unit
1 | p251[0] P Operating hours c... |1 0 h
2 | p1010[0] D | CO: Fixed speed s... | 567.000 0.000 pm
3 | p1120[0] D | Ramp-function gen...| 1.234 0.000 s
4 | p1121[0] D | Ramp-function gen...| 2.345 1.500 s
I Lines with values not available: |0 ] Lines with equal values: |0 Lines with unequal values: |4
Save comparison result ... | Print comparison result... | Close | Help |
[ Save Result Save Result
sl sl osaoinaeeside o et P% . Sus
How do you want to save the parameters? $ueeldend pRaEEOS it
@ User-defined value list
% User-defined parameter list .cdl " Executable script at source object ‘SERVO_02
: 3 . Oniy the values of t be saved
" User-defined value list -cdl.xml Faas suact b MmoARt
A oy A Avalable value column:
" Executable script at source object 'SERVO_02 kil
@ $120_CU320_2_DP.SERVO_02_Online
€ $120_CU320_2_DP.SERVD_02

Course DR-S12-PM
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Comparison result

User-defined
parameter list

User-defined
value list

Executable script

The result of the parameter comparison can be saved and processed in the
following way:

+ Save as user-defined parameter list
» Save as user-defined value list
+ Save as executable script on the source object ...

Contains the parameter numbers for all parameters with differences, in
accordance with the filter function selected

Contains the parameter numbers and the assigned values complete with their
physical dimensions, e.g.:

|N3111-: |Talu-: |T3-'1:re |[.T11it |
plizifo]  [7.0 VT_R4 s |
p1135[0] 2,0 VT _R4 s |

From an opened value list, the parameters saved there can be transferred
selectively back to the expert list.

A script file is generated for this object that can be executed offline or online.
The script file can be expanded and changed as required. Exporting and
importing is also possible. This means that the script file is accessible to other
drive objects.

SITRAIN
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Watch table

SIEMENS

«

Jad STARTER - SI_C121 - [$120_CU320_2_DP.SERVO_02 - Expert list]
[ Project Edit Targetsystem View Options Window Help

_I_lEliJ_l_l_l_I_l_l_l _l_I (" ]|

52 Drives

S fy SERVO_02
-
9 Pesz Dec chag Parameter te | Online val| Unit | Modifiable to | Access level | Minimurr +
R - Al jAn JAHJAII _JAI ;JA-
» COBO. Stat.. |20 3
DTvE RSVIgator e = 5

=3 Fon

&l

x
Lilsdn. |

“Selecting parameters ‘
0 |&]o|%) | [Erersgpaen <] a]] V||| o [rerasecmal <] @

231 eel 1

> Control logic
@ Setpoint channel
@) Open-loop/closed-loop c¢

@-» Functions

| Add to watch table ”
%) Messages and monitoring ..

Project |

>Watch_table_Temp<

Nemewxe | =] B <

- p ’
E —————  Addtowatch table » | Newwatch table
[§ servoe2 [l = =
Add to watch table, values a5 control value | >Watch_tabfe-Temp<

Save as user-defined list of parameters

Save as user-defined list of values

Save as executable script at the source object

@ Name Information Unit
Z A K21 Parameter help = i
$120_CU320_2_DPSERVO_02162 | CO: Speed setpoit after the .. [DEC-10 [~ 0.0000000 om

1
2
3
4
<

| $120_CU320_2_DPSERVO_02.180 [oss0so1_ | |
! =

| 0.0000000 |

i

| C0: Torque actual vale [oEc-10 [
| @5120_CU320_2_DPSERVO_03161 | CO: Actual speed unsmoothed | |
['$120_CU320_2_DPSERVO_03162 | CO: Speed setpoint after the .. |DEC-10

[Nm
teom
= s

m »

I lsms 0 >Watch table_Temp | [E] Tasget system outpus | [ER Topology outpu | [ER Compie/check output | [ER Sciipting | X XML expor/impart stas s ¢ | »

Intel(R) PRO/1000 MT-Netzwerkverbind Online mode

Course DR-S12-PM

>> Drive object > Expert list >> Monitor > Create watch table
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Watch table

Create watch
table

Fill the watch table

In order to make working with lists more transparent and easier to configure and
also to be able to display larger quantities of data in a structure, you have
various options for laying out the lists and adapting them to the relevant
conditions.

To create a watch table, proceed as follows:
1. Mark the MONITOR element in the project navigator.

2. Select
>> |nsert > Watch table in the menu.

3. Enter the name of the watch table.
4. Click OK to confirm.

There are several ways of filling a watch table: You can edit directly in the watch
table, you can insert variables using copy&paste or you can take these over
directly from other lists or from the program editors:

In the project navigator, select the element whose variables are to be loaded
into the watch table. The variable tables are displayed in the symbol
browser.

In the symbol browser, select the lines with the variables which are to be
transferred to the watch table by clicking the line numbers.

In the context menu (right-click), select
>> Add to watch table > <watch table name>

SITRAIN
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SIEMENS

Expert functions
Display filter
. -—
&2 Drives | P3| ®| | [entersearchted -] 44 2 fheracecmal -] @
== €y SERVO_02 Expertlist | C12_P24.cdl|
%) Paste DCC chart x = =
s > @ Parame... | Dat:| Parameter te | Online val| Unit ]Mﬂﬁableto |Access level | Minimum
> Configuration % |Al ~l[ax]an ~llAn ~l[an =], ~llAn ~lAn ~]
> 321| @ 8% CO/BO: Com... | OH 2
H Drive navigator 322 | @ra37 CO/BO: Driv... | OH /7 2
> Control logic - 323 | @ r838[0] Motor/Encod... | 0 /! 2
@-» Setpoint channel 324 | p839 Motor chang... | 0 / ms |C 2 0
& Open-loop/closed-loop c¢ 325 | p840[0] C |BLON/OFF .. rolﬂ(:ﬂ Ready to run 3
@Y Functions 326 | p844[0] C |[BLNo coast-.)MUn(:ﬂ Readytorun |3
@- Messages and monitoring 327 | p845{0] C | Bl No coast-, 1 Ready to run 3
SEA 328 | p848[0) C |BEtNo Ou‘K. rol_Unit : r7] Ready to run 3
@-» Commissioning 329 | p84s[0) C | BE Nogfliick ... 1 Readytorun |3
> Communication 330 | p8s2[0L c bie on 1 Beadvinrun 13
@®-» Diagnostics 331 | p8S4[( Set AccessL [
=] SCRIPTS 332 | p8ssiq [t 5]

Extended (2)

Activated in the default settings _—7] s
OK
up to access level 3

Cancel Help
R |

>> Drive object > Expert list

Course DR-S12-PM Page 12 - 27 SITRAIN © Siemens AG 2015

Parameter List The data entered in the screens is stored in SINAMICS in parameters.
Each object has its own parameter list.

Expert List The parameters for the individual objects can be checked/modified via the
expert list.
You can access the expert list after selecting the object via the Expert List
context menu.
Select object > right mouse click > Expert > Expert list

Access level Various access levels for the BOP
can be set in the expert list. A certain number of parameters are shown as
appropriate to the authorization.

All parameters with access level "Expert" are shown in the expert list. Access
level 4 "Service" is intended for the SIEMENS service employees and is
password-protected.

SITRAIN Page Course DR-S12-PM
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SIEMENS
Web server

What does this mean?

* You visit an Internet site to collect information
» This information provides effective added value

* You use the program that you also run on your
PC / laptop / PDA / smart phone for Internet research

Course DR-S12-PM Page 12 - 28 SITRAIN © Siemens AG 2015
Web server A web server is implemented in the SINAMICS runtime as of Version V4.6.
Secure connection You can access the web sites of the SINAMICS S120 via encrypted transfer.

The protocol is called HTTPS. You can also implement an authorization using
certificates. For information on authorization, please see the SINAMICS
documentation.

SITRAIN Page Course DR-S12-PM
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SIEMENS

SINAMICS $120

Drivesystem: SINAMICS S120
Control unit: CU320-2 DP
Devicename: SINAMICS_S120
Firmware version: V4.7 (4.70.35.02)
IP address: 169.254.11.22
Control unit serial number: T-B46036733
Memory card serial number: 000060055413A10000DC

Course DR-S12-PM Page 12 - 29 SITRAIN © Siemens AG 2015

Login Use "SINAMICS" without password to log in.
An administrator login is also available; the password can be changed on the
"Setup" page prior to first commissioning.
The STARTER configuration has priority.

SITRAIN Page Course DR-S12-PM
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Web server
Activating, password

SIEMENS

* You can disable the web server and
« configure the users.

for each drive unit.

« Call the screen via the context menu

Web Server Configuration

[V Activate the Web server

¥ Enable user "SINAMICS" (restricted rights)
{* No password

" Password

[~ Enable user “Administrator” (extended rights)

Cancel |

I~ Only permit access via a secure connection (https)

R

[

Help

h

|

Copy
Paste
Delete
Rename

Compare...

Connect target device

Target device 3
Load to file system ...

Expert >
Check consistency

Save and compile changes

Save and recompile all

Drive unit write protection

Drive unit know-ho

Overview

Communication >

Topology
Documentation »

Select technelogy packages...

Properties...
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"
3
2
Encoder 7
DQ-Motor 8
B30 1
201 04.7035.02 3
203 Encoder 202
202 DQ-Motor 1FK7022-5AK71-1LGO VN 48255401 015 0
‘component exists in the actual topology, but not in the set topology
Course DR-S12-PM Page 12 - 31 SITRAIN © Siemens AG 2015
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Seien v s

1 Control_Unit SINAMICS S )] Betriebsbereit(10)

2 SERVO_02 SERVO v ] Antriebsobjekt deaktiviert/nicht betriebsfahig(60)

3 SERVO_03 SERVO Einschaltbereit - "EIN/AUS1" = "0/1" setzen (p0840)(31)
4 TB30_04 TB30 (Terminal Board) Modul im zyklischen Betrieb(0)

e s e

TRO00001 ACX.GZ 01.01.1970 00:00:00
TR000002 ACX GZ 01.01.1970 00:00:00
TRO00003.ACX.GZ 01.01.1970 00:00:00
TRO0O00004 ACX.GZ 01.01.1970 00:00:00
TRO00005.ACX GZ 01.01.1970 00:00:00
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Faults / Alarms The icons are color-coded:
*  Yellow — Alarm
* Red - Fault
+ Green-0OK
SITRAIN Page Course DR-S12-PM
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Web server
Messages and logs

Messages

Messages and Logs - Alarms drive

Diagbuffer | Alarms drive

Reset alarms

Time YA Type VA Drive-Object ¥ A Alarm VYA Component VA
04.02.2000 19:25:15261 F SERVO_02 31885: Geber 1 DRIVE-CLIQ (CU): Zyklische D: gestort 7,F 33) 7

04.02.2000 19:25:15445 A Control_Unit 1416: Topologie: Komponente zusatzlich gesteckt (Sensor Module, An Motor Module, Anschluss: X201) 201

04.02.2000 19:25:15.365 A SERVO_02 7015: Antrieb: Motortemperatursensor Warnung (0) 9

04.02.2000 19:25:15453 A SERVO_02 1482: Topologie: Sensor Module nicht gesteckt (Komponente: 7, An Motor Module, Anschiuss: Motor Module) 7

04.02.2000 19:25:15461 A SERVO_02 1315: Antriebsobjekt nicht betriebsfahig (0)

Diagnostics buffer entries

Messages and Logs - Diagbuffer

Diagbuffer ‘ Alarms drive

Nr VA Time VA Date VA Event YA
1 19:25:15.33 04.02.00 Fault DO 2: Fault number 31885, fault value 0x721

2 18:59:04.30 04.02.00 Ram2Rom performed for DO 0

3 18:58:48.56 04.02.00 Ram2Rom started for DO 0

4 18:58:14.97 04.02.00 Fault DO 2: Fault number 7901, fault value 0x0

5 18:54:11.26 04.02.00 Ram2Rom performed for DO 0

Course DR-S12-PM
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Web server
Parameters

Parameter - Define

Define | service_dr_1
New parameter list

Modifyidelete list

List name [service_dr_1 v| Posion (1 v|[ Deetlelist | [ Access | [ S|

Do Control_Unit | Parameter v v

Do Parameter Parameter text Unit

SERVO_02(2) p210 Gerale-Anschlussspannung v
SERVO_02(2) 62 Drehzahisolwert nach Filter Umin DEL
SERVO_02(2) 63 Drehzahlistwert geglattet Umin DEL

Parameter - service_dr_1

[ RAMioROM |

Do Parameter Parameter text Value Change
SERVO_02(2) p210 Gerate-Anschiussspannung 380V
SERVO_02(2) 62 Drehzahisoliwert nach Filter 2268 78 1/min

SERVO_02(2) B3 Drehzahlistwert geglattet 2271 21 1imin

Course DR-S12-PM
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Parameter lists

sort and modify them.

As administrator, you can also change values. When you are logged on as
"SINAMICS", you can monitor the parameter lists. If the administrator has

assigned the appropriate rights to the "SINAMICS" user, you can use this login
to make changes to parameter lists and parameters.

SITRAIN

Training Document

Page
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When you are logged on as "Administrator”, you can create parameter lists and

Course DR-S12-PM
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Web server
Update — Manage config
*  Firmware Logged in SINAMICS
+  Project Logost Manage config
IS5 pRjSst
» Home

» Device Info

» Diagnostics

No backup No check
» Messages and Logs No reset Delete all
Send update data

» Parameter

» Manage config

Send new update data
[CF Card $120 V4.6 HF3]

[S120_servo_v46zip |

Restore last update
Restorable update data available:no
Backup Firmware version:

» Files Actual Firmware version: VD4.60.21.08
Failsafe update: No
» User's Area No/[es5t
Restore last update
Course DR-S12-PM Page 12 - 35 SITRAIN © Siemens AG 2015

Update Data

You create a zip archive with
the firmware,
the project (load to file system) or

To do this, perform a "Download to file system" in the folder that contains the

firmware.

SITRAIN
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Web server
FTP server

B ftp://169.254.11.22/ =]
File Edit View Favorites Tools Help
QBack + ©) - (¥ | O search | Folders |[Fw
Address [&ftp://159.254.11.22/
Folders *| Name ~ |
@ Desktop DSINAMICS_5120_Software V4_6 HF3.zip
# . My Documents
# '§ My Computer
& My Network Places
# Recycle Bin
i3 ﬁllntemet Explorer

Size| Type

9]169.254.11.22
123 Backup

1KB Compressed (zipped) f Create Shortout

SIEMENS

Use the FTP server to store data backups

Alternatively, you can upgrade/downgrade the project and/or firmware

Folders x| Name ~ | Size| Type

£ Backup

LISINAMICS_5120_Software V4 _6 HF3.zip |

1 KB Compressed (zipped) Fold

Course DR-S12-PM
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Application You can store backup files in a folder on the CF card (e.g. "Backup").
The data are located in the "Install" folder on the CF card.
Login The standard login "sinamics" with the password "sinamics" serves as login.
Parameter You can deactivate the FTP server by setting parameter p8908 to "0".
Note A search is made for firmware or project data directly in the zip archive stored at
the top directory level during startup of the SINAMICS S120.
The active configuration/parameterization is overwritten directly with the
contents of the zip archive.
SITRAIN Page Course DR-S12-PM
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How safe is it? Factory settings

Q «[ & http://169.254.11.22/index.mcs P~-R2C \] & Sinamics WS : Setup X l

SIEMENS SINAMICS $120

- oioiisn00m0n CIINEY |
= Setup
» Home .|
¢ Davicainfo I ¥ Enable user "SINAMICS" (limited permissions) I Security note
A _ @ Without password Activating this service reduces protection against
» Diagnostics : unauthorized accesses to functions and data on this
©) With password controller from outside via the network.
» Messages and Logs i
Please make sure to take the complete system/machine
» Parameter into consideration when planning and implementing the
[]Enable us)er "Administrator” (extended IT security architecture.
: rmissions
» Manage config L You can find more information here:
e Without password http://siemens.com/industrialsecurity
» lles
* With password
» User's Area

| » Setup I @

Course DR-S12-PM Page 12 - 37 SITRAIN © Siemens AG 2015

User administration If the SINAMICS S120 Version V4.6 or higher is at factory settings, you can also
handle user administration in the web server. Two users are available for
activation. Please always assign a password to an administrator! You can use
the "sinamics" login with or without password.
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Web server

How safe is it? HTTPS

-lofx|

G )~ [@]hie //192.1680.22/1 06X 05 v] % Certficate Error | ¢7 | X [/ e
File Edit View Favorites Tools Help
Favorites
SINAMICS S$120
P English hdl| |

ﬁ Login Home

Home

. Drivesystem: SINAMICS S120 %
Device Info
Control unit: CU320-2 DP
Diagnostics Devicename:

Systemtime: 01.01.1970 00:05:20
Messages and Logs 5 -
Firmware version: V4 6 (4 6021 08)

Parameter IP address: 192.168.0.22

Memory card serial number: 000060055413A1000150
Manage config

Files
User's Area
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HTTPS You set up an SSL-encrypted tunnel.

The data exchanged are encrypted.
You can import a certificate to do this.

Browser Please activate

SSL 2.0" in the browser. Internet Options ﬂﬂ

General | Security | Privacy | Contentl Connections | Programs Advanced |

Settings

O check for server certificate revacation® ﬂ
Check for signatures on downloaded programs

[ Do not save encrypted pages to disk

O Empty Temporary Internet Files folder when browser is c
Enable DOM Storage

Enable Integrated Windows authentication®

Enable memary protection to hz—%m itigate online attacks’
Enable native XMLHTTP support

Enzhle SmartScreen Filter

about certificate address mismatch™®

Warn if changing between secure and not secure mode
Warn if POST submittal is redirected to a zone that does ™

«| | >

*Takes effect after you restart Internet Explarer

OFNEEREEEEA

Restore advanced settings

Reset Internet Explarer settings

Resets Internet Explorer's settings to their default Raset,.. |
condition.

You should only use this if your browser is in an unusable state.

oK I Abbrechien Ubarnehmen

SITRAIN Page Course DR-S12-PM
Training Document 12 - 38 Diagnostics




SIEMENS
Web server

Which rules apply for networking?

« The SINAMICS is not intended for use as a firewall!
« SINAMICS is a high-performance drive system!

« SINAMICS should not be accessible via the Internet without safety components such
as a gateway or firewall.

« The SIEMENS "Defense-in-depth concept"
provides support for the topic "Industrial Security"
Link: "http://siemens.com/industrialsecurity "

N
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Industrial Security You can use SCALANCE S products to protect your machine easily and
scalably, while nevertheless accessing the components via the Internet.
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Exercises

» Exercise 1: Tracing bit tracks

» Exercise 2: Saving measurements

« Exercise 3: Object comparison

+ Exercise 4: Object comparison using the expert list
+ Exercise 5: Watch table

» Exercise 6 — optional: Tracing encoder signals

« Exercise 7 — optional: Diagnostics in the power unit

iy L4
e [
CdaaaT™ b
Course DR-S12-PM Page 12 - 40 SITRAIN © Siemens AG 2015

Safety information Please note that:
* The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The training documents alone are not sufficient.
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Exercise 1: Tracing bit tracks
Triggering a specific fault/alarm

SIEMENS

[ Control word faults/alasms
p2103{0] 1. Acknowledge faults - -
) Cortol Ut 72230780, CU il ks it O] F p2128{2] Selecting fault/alarm code for trigger 0
p2104[0] 2 Acknowledge fauls - p2128[3] Selecting fault/alarm code for trigger 7860
; I O 21 = - p2128[4] Selecting fault/alarm code for trigger 0
gi‘a i - - p2128[5) Seled?ng fault/alarm code for tﬁgger 0
- p2128[6)] Selecting fault/alarm code for trigger 0
o211210] Exteml slarm 1 F p2128(7] Selecting fault/alarm code for trigger 0
10y © - p2128[8] Selecting fault/alarm code for trigger 0
- p2128[9] Selecting fault/alarm code for trigger 0
p2116{0] Extemal alarm 2
L | R ")
p2117[0) Extemal alarm 3 Fr2129.2 Trigger signal p2128[2] OFF
= © F12129.3 Trigger signal p2128(3)] ON
Fr2129.4 Trigger signal p2128[4] OFF
p2106{0] Extemal fault 1 - -
13 ) Control_Unat: 17228 CO/BO: CU digial nputs status 0) [ r2129.5 Trigger signal p2128{S] OFF
Fr2129.6 Trigger signal p2128(6)] OFF
p2107(0] External faut 2 Fr2129.7 Trigger signal p2128[7] OFF
" © Fr2129.8 Trigger signal p2128{8] OFF
F r2129.9 Trigger signal p2128([9] OFF
p2108{0] Extemal faul 3
5 ©
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Task Activate a trace recording for a pending fault!

1. Open the archived project "S120_servo_V47", load the data to the drive and

test the movement of both motors.

2. Switch on the DI3 and DI7 switches on the operator box and configure
switch DI8 for "Servo_02" to simulate an external fault F7860.

3. Enter the fault code "7860" (external fault 1) in p2128[3].
When this event occurs, bit 3 in r2129 changes from 0 to 1.

SITRAIN Page
Training Document 12 -41
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- . . SIEMENS
Exercise 1: Tracing bit tracks
Triggering from a bit pattern
» | Trigger
Type: | Trigger on variable - Bit pattem L] Bit mask:
Par. no. / variable: ’SEHVD_UZ 12128, CO/BO: Trigger word for faults and alarms E : 3. cl: : :. S | 11
Cyc.clock 0125ms [$120_CU320_2_DP] Ny 1x1ax \ Bt natee L Eo |
Pretrigger: [ 1000005 ms : / 1 : ' 0 Hex
Binary Input (3]
Bit mask: Eioj‘ [o[8] Hex
Bit pattem [o[0] [G[0] Hex ‘/{ Which bit is used o trigger? |
[OIBIBI8[ o[ o[ o] [o]o[o[ o 1[0[0[0] Bin — >
EEEEEEEEMEEEE DEEEIS A/‘ What state is triggered” |
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4. For trace 1, as trigger criteria select "bit pattern”, and as trigger source,
parameter r2129 and a pre-trigger of 90% of the recording time.

5. Then, using the "bin..." button, define the bit mask and the bit pattern, so that
the trace is triggered when F7860 (external fault 1) occurs.

6. Start the trace recording and switch the drive on:
- Trace 1 waits for the trigger signal.

7. Trigger fault message F7860 by switching off switch DI8 (DI8 = 0):
- The signal recording is started.

SITRAIN Page Course DR-S12-PM
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Exercise 2: Saving measurements
as trace file (*.trc)

SIEMENS

—

Trace | Function generator @s ] Time diagram | FFT diagram | Bode diagram |

=

Selectio Measurement - signal Comment

7| Measurement(1) 28.10.13 14:19:53

(=)

v

s+| Measurement(2) 28.10.13 14:20:03

e

| Measurement(3) 28.10.13 14:20:23

=

mEEsEim

o[- Measurement(4) 28.10.13 14:20:41

[+

-|})= Measurement(S) 28.10.13 14:21:14

=
I

8|

<

[ servo_02

/gwumag

Please select all measurements or curves that are to be saved in the file.

Measurement - signal Comment

[#- Measurement(1) 28.10.13 14:19:53

[} Measurement(2) 28.10.13 14:20:03

-- SERVO_02.r62 SERVO_02.r62: Speed setpoint after the fi

- SERVO_02.r63 SERVO_02.r63: Actual speed smoothed

- SERVO_02.r68 SERVO_02.r68: Absolute current actual v

-- SERVO_02.r898 SERVO_02.r898: Control word sequence

E} Measurement(3) 28.10.13 14:20:23

-- SERVO_02.r62 SERVO_02.r62: Speed setpoint after the fi

-- SERVO_02.r63 SERVO_02.r63: Actual speed smoothed

-- SERVO_02.r68 SERVO_02.r68: Absolute current actual v

RIS

-- SERVO_02.r898 SERVO_02.r898: Control word sequence

m
e of

Measurement(4) 28.10.13 14:20:41

,..‘
b 5

Measurement(S) 28.10.13 14:21:14

Course DR-S12-PM
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Task Save the measurements that you have made. Proceed as follows:
1. Open the "Measurements" tab.
2. Under this tab, press the "Save measurements" button.
3. Allocate a file name and define a storage location:
>> Measurements.trc > Save
4. Now select the measurements to be saved, and exit this window with >> OK.
Note In this way, you can save all of the measurements in a common file, or by
pressing the "Save measurements" button several times, you can save the
measurements in different files.
SITRAIN Page Course DR-S12-PM
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Exercise 2: Saving measurements
Export to Excel

SIEMENS

ﬁ STARTER - Sl-€33.1 - [S120_CU320_2_DP - Dey
Project 'it Target system  Viey
|&|&  Close File Start Insert Layout
gl Trace »
Function generator >
Open measurements
S @ SLCL Measurement 4
- Save measurements
Export measurements
9~ = Trace_C12_P44.CSV - Microsq
Insert Page Layout Formulas Dats Review View Add.Ins Nuance POF
F25 v Je
A B C B
1 X(ms) CO:SERVO_02.r62 CI1:SERVO_02.r63 C2:SERVO_02.r68 C3:SERVO_02.r898
2 -100 133,064835 130,634293 0,051392 5247
3 -99,375 133,064835 134,91153 0,048883 5247
4 -98,75 133,064835 134,925827 0,048883 5247
5 -98,125 133,064835 132,665619 0,048729 5247
6 -97,5 133,064835 130,891785 0,048729 5247
7 -96,875 133,064835 129,904739 0,049964 5247
8 -96,25 133,064835 131,463989 0,049813 5247
Course DR-S12-PM Page 12 - 44 SITRAI Siemens AG 2015

Task If you wish to save measured values in a list form, then proceed as follows:
1. In Starter, open the dialog box to create an export file:
>> Trace > Measurement > Export measurements
2. Select a file format, allocate a file name and define the storage location:
>> Measurements.csv > Save
3. Now select the measurements to be saved, and exit this window with >> OK.
4. After they have been successfully exported, the measurements are now
available in a list form for archiving or for further processing.
SITRAIN Page Course DR-S12-PM
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Exercise 3: Object comparison
Within an opened project

SIEMENS

- . -
“I ‘Start object comparison

Comparison partner A:
$120_CU320_2_DP

Comparison partner B:

SI_C12_1 - D:\Projekte_Aktuel\SI_C12_1 ISI_C1 2_1 - D:\Projekte_Aktuel\SI_C12_1 J

7 Object from the $120_CU320_2 DP_1
< opened project

Course DR-S12-PM
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Task

Two similar drive units should be investigated regarding their differences.
Therefore, create two different drive units and compare these:

1. Go into the offline mode.

2. Inyour "S120<-servo_v46" project, create a 2nd drive unit,
Sinamics_S120_1:
>> Right mouse click on Sinamics_S120 > Copy
>> Right mouse click on S120_V44 > Paste

3. Allocate the Sinamics_S120_1 name

4. In the drive unit Sinamics_S120_ 1, delete the object TB30_04:
>> Open CU_S 004 > TB30_04 > Delete

5. Now set the open BICO connections to the factory settings

6. Start the object comparison:
>> Button "Object Comparison" >
Comparison partner A: Sinamics_S120
Comparison partner B: Sinamics_S120_1
> Start Comparison

7. Interpret the result:
Topology:

8. Delete the SINAMICS_S120 1 device again from the project:

>> Right mouse click on Sinamics_S120_1 > Delete

SITRAIN
Training Document
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SIEMENS

Exercise 3: Object comparison
Between the offline project and target system

Comparison partner &:
5120_CU320_2 DP

Comparison partner B:

IS1 20_CU320_2 DP

S1_C12_1 - D:\Projekte_Aktuel\SI_C12_1 IOnIine J

¢~ Obiect from the
opened project

Object from a
saved project

% Object from the
target system [online]

}

Course DR-S12-PM
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Task With the online connection to your target system, you want to determine the
differences between your offline project and the data in the drive. Make a
comparison between your offline project and the target system:

1. From your project, go online with the drive unit
2. Perform a "Download to PG" if the parameter assignment differs.
3. Start the object comparison.
4. Interpret the result:
« Topology:
» Objects:
+ Download parameters:
5. Now, in the online mode, in SERVO_02 change the following parameters
(without backup RAM to ROM) e.g.:
*  OFF 1 ramp-down time: p1121 =15.0 s
*  OFF 3 ramp-down time: p1135= 5.0s
6. Start the object comparison again:
7. Result:
8. Observe how the parameter changes in the detailed comparison of the
download parameters are displayed.
SITRAIN Page Course DR-S12-PM

Training Document

12 - 46 Diagnostics




Exercise 4: Object comparison using the expert list SIEMENS

Comparison with filter

% Detail comparison =lolx|
Obijects 1 be comparad Filter seftings
-, Value fier: Unequel -
- Online - Antriebsgerast_2 SERVO_02
Parameter fit [Actoted = ¥|
e G
Resut
Parameter | Dat Parameter text [ Online - Unit
1 pt1ang) T Ramp-funcoon generaior ramg-down e 5000 15000 -
2 pn3s0) ©|0FF ramp-down tme 2000 <000

Parameter Fiter | Dats Sets |

Which parameters should be displayed?

[# Nofitering according to function groups [ Mo fitering sccording o parameter types

1E ]

[~ Display parameters (raad-only)
=l = N

RE UL’ & ©

TARA LA &

Lines with valugs not available Lines with equal valuss Selectallenties | Defoultseting | =
Save comparison resul... | Print comparisan result. | Whichindices should be displayed? Which bits shauld be displayed?
(& Allindices " Drsplay all bits

" Only indices from @ Hide reserved bits

P

Mole: This fiter does nat apply o data sets!

Help

Course DR-S12-PM
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Task

In the detailed comparispon the two paraemters casn be seen
may help to have a better view on the parameters.

. Using the filter it

SITRAIN
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Exercise 4: Object comparison using the expert list SIEMENS

Saving the parameters: user defined parameter list

—Result

P _Bat.‘[."—‘m text LUTGELEL TR R S el 7 Online - Antriebsgeraet_2.S| Unit
1|p1121[0] D |Ramp-function generator ramp-down time 5.000 15.000 s
2| p113s(o) D | OFF3 ramp-down time 2,000 5.000 s
Lines with values not available: |0 Lines with equal values: |0 Lines with unequal values: |~
Save comparison result . | Print comparison result. | Close I Help I
+
Save Result

How do you want to save the parameters?

BlPIES

% User-defined parameter list _— \
" User-defined value list
(" Executable script at source object 'SERV0_02' ‘ Open user defined parameter list ‘
Expertlist C12_P4g.cd |
Parameter l Dat:| Parameter text lOnIine value SERV(
% |Al ~lax]an ~]an ~]
1 | p1121[0] D | Ramp-function generator ra... | 15.000
2 | p1135[0] D | OFF3 ramp-down time 5.000
3
Course DR-S12-PM Page 12-48
Task Save the comparison results for "Servo_02" in various file formats for

subsequent use:

1. The result of the comparison can bes aved in diferent ways:
>> Save comparison result ...

» as user-defined parameter list (in the format *.cdl)

+ as user-defined value list for the value column “Servo_02_Online*
(in the format *.xml)

+ as executable script at the "Servo_02" object in the "SCRIPTS" folder
with the name “Script_1" (in the format *.xt)

2. In the first step select “user-defined parameter list”. After saving the list can
be opened in the expert list.

SITRAIN Page Course DR-S12-PM
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Exercise 4: Object comparison using the expert list

saving

SIEMENS

user defined value list

Result

M=

P Dat| Parameter text Antriebsgeraet_2.SERVO_02[8 [0 00 Ll . 2.51 Unit
p1121[0] _D Ramp-function generator ramp-down time 5.000 15.000 s
p1135(0) D |OFF3 ramp-down time 2.000 5.000 s

Lines with values not available: |0 Lines with equal values: |0 Lines with unequal values: I;

Save comparison result ... | Print comparison result... | Close I Help |

Save Result

‘,

How do you want to save the parameters?
€ Userdefined paremeter lst

| (@ User-defined value list I
" Executable script at source object Diive_1*

Only the values of a comparison periner can be seved
Flease select the desired value column.

Availabls value columns b )

@ $120_CU320_2_DPDrive_1

5 L" D\Dokutvergleichxr O = & | & DADokulvergleichxm!

$120_0U320_2_DP Drive_1_Faclory_seting TObject: A | Symbols A

SERVO 02 Name |Value |Type [Unit IsActive
- p1121[0])1,0 VI R4 |ls True
TypelD: {3E9E4FBF-0D4B-464C- 2 -
BBFZFVOGSQEFFSGC 53} v | [p1135[07jo.0 VIR

s True V|

oK Cancel Help
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Task

In the next step the comparison should be saved in a user defined value list.
Test the principle of operation of a script file, by using both parameters of script
file "Script_1" also for "Servo_03":

1. To do this, save the parameter in a “user defined list” and save it on the
desktop.

2. The file can be opened and the parameters can be checked.

SITRAIN
Training Document
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Exercise 4: Object comparison using the expert list
saving: Using the script file

SIEMENS

—Result
Parameter  Dat Parameter text Onll'n - Antriebsg “_Z.S‘Unil
1|p1121[0] D |Ramp-function generator ramp-down time 5.000 l15.00\l Js
2[pt135(0) D |OFF3 ramp-down time 2.000 |s.000 s
Lines with values not available: I\_ T ::;%SERVO,UZ alues: |0 Lines with unequal values: I_
Save comparison result .. | ??ﬁ;ﬁ?m Close I Help l
> Expert st
3 Drive navigator
> Control logic
Save Result =% Open-oop/dosed-bop control
= % Functions
How do you want to save the parameters? : gﬁggﬂg’""”""""g
 User-defined parameter list > Communication
= % Diagnostics
(" User-defined valus list = (] SCRIPTS
(& Executable script af source objedt ‘Drive_1' ?i msfml
Only the values of a comparison partner con be save: == SERVO_03
Plesse selectthe desired value column ]
Avaiable velus colums -1olx|
1 ' 13/8/2014 sScript converted from “Expert list™
@& S120_CU320_2_DP Drive_1 2
¢ S120_CU320_2_DPDrive_1_Factory_s | 3 APP.LogActive = True ' Activate output
L
5 On Error Resume Next
6 Parameters ({1121, 0) = 5 tin
7 Parameters (1135, 0) = 2
8 on Error GoTo 0O
9
oK carld |
- |
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Task Test the principle of operation of a script file, by saving the result of the
comparison in an executable script.
1. To do this, create a script file by saving the parameters in an “executable
script at source abject drive 1”. The script is generated.
2. In the directory drive object you find a directory for the sripts. There the
generated scipt file is saved.
SITRAIN Page Course DR-S12-PM
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SIEMENS
. . . . .
Exercise 4: Object comparison using the expert list
. . - .
saving: execute script file
B Script - [SERVO_02/Saipt_1] _lolx|
®- » Topology - 1 5 8/2014 Script converted from "Expert lis -
3B Control_Unit 2 -
3 (71 Infeeds 3 :'?:F.L(‘(lg‘ff)\'é = True i utput
% Input/output components 5 on Ercor Resume Next
#-J Encoder ] Parameters(1121, 0) = 123 'Ral funct ] ti
50 Drives 7 Parameters (1135, 0) = 111 'OFF3 ramp-d ©
‘_] Insert drive | on Error GoTo 0 -l
- Drive_1 k! 4
#) Insert DCC chart
» Configuration d open
> Expert list A o
3 Drive navigator Copy
» Control logic Paste
® % Open-loop/closed-loop cont g
= ® Functions = Delete
= Messages and monitoring “ k
&-» Commissioning | Accept and execute
» Communication | ASCIl export.
= # Diagnostics -
&-(] SCRIPTS Exper ’
#) Insert script Know-how protection »
8 Script 1 Print.
@ 1 Documentation
- SINAMICS LIBRARIES Print preview..
-] MONITOR - Properties..
T i v
G 365(p1086(0)  |D |CO: Speed it in negative direction of rotation [-210000.000 lom — |i
366 rios7 | [co: Speed imt negative effective |-10000.000 [rom ]
367 |p112110] D |Ramp-function generator ramp-down time [123.000 s |
368 |p113si) D |OFF3 ramp-down time 111.000 s I
C  |BI Enable ramp-function generator/inhibit ramp-function generator | I
370/p1141[0] ¢ |BE Continue ramp-function generator/freeze ramp-function generator I
Page 12 - 51
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1. Open the script file and change the values of the parameters and save the
file.

2. The script file can be executed by:
>> With the right mouse key > Accept and execute

3. Check as to whether the two values from the script file have been transferred
into the Expert list of the driveobject.

Course DR-S12-PM
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SIEMENS

Exercise 5: Watch table
Creating

Project | /

=-8p sic2l

# ) Paste single drive unit
w-flp 5120_CU320_2_DP
-l 5120_CU320_2 DP_1
&) SINAMICS LIBRARIES
=) MONITOR
® Paste watch table
ﬁ’ >Watch_table_Temp<
!F.Watch_table_l

Walch_teglej -
Namespace | ~| ME < 1 ? | 31| 4 Control ‘@E -
Iuame ‘ i ‘ Display format | Status valut‘ v ‘ Control value ll.lnil lCond‘ i IDatulype
% |A A [ an A = A xl[an xl[an xl[an |
1 | Sinamics $120 Servo_02
2 | 5120_CU320_2_DP.SERVO_02.r63 CO: Actual speed smoothed | DEC-10 0.2861023 [rpm I [REAL
3 .S|27CU320727[}PSERV0702 p1121[0] Ramp-function generator ram... |DEC-10 15.00000 | [ 15.00000 | s | oper. | REAL
4 | $120_CU320_2_DP.SERVO_02.p1135{0] OFF3 ramp-down time DEC-10 5.000000 | [ 5.000000 | s |"oper | REAL
5 | $120_CU320_2_DP.SERVO_02.p2900(0) CO: Fixed value 1 [%] DEC-10 0.0000000 | [# 0.0000000 | % |"oper. | REAL
6
7 | Sinamics 5120 Servo_03
8 | 5120_CU320_2_DP.SERVO_03.r63 CO: Actual speed smoothed | DEC-10 0.006258. [rpm I [REAL
9 .S|27CU320727[}PSERV0703 p1121[0] Ramp-function generator ram... |DEC-10 10.00000 | [ 2.000000 | s | oper. | REAL
10 | S120_CU320_2_DP.SERVO_03.p1135{0) OFF3 ramp-down time DEC-10 0.0000000 | [# 10.00000 | s |"oper. | REAL
11 | $120_CU320_2_DP.SERVO_03.52900[0] CO: Fixed value 1 [%] DEC-10 0.0000000 | [# 10.00000 | % |"oper. | REAL
=i 1 1 t
Course DR-S12-PM Page 12-52

Note Watch tables provide an efficient and transparent way of combining, monitoring
and where relevant, controlling parameters from a wide range of Sinamics drive
units within the same project in a common table.

Task Create a common watch table for the two "Servo_02" and "Servo_03" drives:

1. Open the Expert lists for the "Servo_02" and "Servo_03" drives.
2. In your project, open the "Monitor" directory
3. Double-click on "Insert watch table"
4. Accept the recommended name "Watch_table 1" and acknowledge the
opened window with "OK".
5. In the Expert list, select those parameters that you wish to transfer into the
watch table:
*  p2900: Fixed value 1
* r63: Speed actual value
* pll21: Ramp-function generator ramp-down time
* pl135: OFF3 ramp-down time
6. >> right mouse key > Accept in watch table > Watch_table_1
7. Establish an interconnection between p2900 and speed setpoint 2 (p1160).
SITRAIN Page Course DR-S12-PM
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Exercise 5: Watch table
Controlling parameters

SIEMENS

| Enter control value#

| Accept control value# \
1
Watch_table_1 LI
Namespace I Ll | |g| < | ?l ﬂlﬁ Cont{ol lE‘EI v
Name Information Display format | Status value P\ Control value Unit
% Al ~||an ~lan v|[An I YA ~|lan
1 | Sinamics S120 Servo_02
2 | S120_CU320_2_DP.SERVO_02.r63 CO: Actual speed smoothed DEC-10 0.4434586 pm
3 | S120_CU320_2_DP.SERVO_02.p1121[0] Ramp-function generator ram... |[DEC-10 15.00000 | [v/ \ 15.00000 | s
4 | S120_CU320_2_DP.SERVO_02.p1135(0] OFF3 ramp-down time DEC-10 5.000000 | [v \ 5.000000 | s
S | $120_CU320_2_DP.SERVO_02.p2900[0] CO: Fixed value 1 [%] DEC-10 0.0000000 | [v ‘ 0.0000000 | %
6 \
7 | Sinamics $120 Servo_03 \
8 | $120_CU320_2_DP.SERVO_03.r63 CO: Actual speed smoothed DEC-10 0.002682... \ rpm
9 | $120_CU320_2_DP.SERVO_03.p1121[0] Ramp-function generator ram... |DEC-10 2.000000 | [v \ 2.000000 |s
10 | S120_CU320_2_DP.SERVO_03.p1135[0] OFF3 ramp-down time DEC-10 10.00000 | [v \ 10.00000 | s
11 | $120_CU320_2_DP.SERVO_03.p2900{0] CO: Fixed value 1 [%)] DEC-10 10.00000 | v j 10.00000 | %
12 v

Speed setpoint 2

,' p2900 : CO: Fixed value ?4

600.00 rpm

\

Course DR-S12-PM
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Task Test the watch table and control the drive parameters using the watch table:

1. Open Watch_table 1.

2. Activate the "Control value" column.

3. Here, enter suitable values for parameter p2900 and accept these using the

"Accept control values in the online data".

4. Accept these control values using the "Save control value set".

5. Enter a name for the control value set and confirm with "OK".

This means that you can use these control values at any time.
SITRAIN Page Course DR-S12-PM
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Exercise 6 — optional: Trace function
Recording encoder signals — settings

1. In the expert list, select the diagnostic signal encoder ...:

SIEMENS

p496[0] = 0 .. 42 (access level 4)

Parame... | Dat:| Parameter text Online value SERVO_02 Unit | Modifiable to | Access level
All ~laxian v All YAl Y] Al vl Al N
I p496[0] Encoder 1 [10] r0498: Raw value track A, r0499,R... Operation 4
I p496[1] Encoder 2 (% Inactive Operation 4
L p496[2) Encoder 3 [0]inactive \ Operation 4
© r497 CO: Encoder diagnos... | ./ [tornactive
1] r0497: Mechanical revolution
I r497| n r1 1 7.
i cncods 212092312 [10] r0498: Raw value track A, r0499: Raw value track B
I r497[1] Encoder 2 0 UTOT T RE oSO X 2] T0R00 BOSTON 7 18
L r497[2) Encoder 3 0 [12] r0498: Fine position Phi, r0499: -
- - [13] r0498: Offset correction X, r0499: Offset correction Y
r4sg(o] CO: Encoder diagnos... | 18440 [14] r0498: Phase correction X, r0499: Ampltude correction Y
r499(0] CO: Encoder diagnos... | 3236 [15] r0498: Cubic correction X, r0499: Fine position X
[16] r0498: over channel A, r0499: oversampling channel B
171 0408 fan. out amount 0400 fan it number
Trace 1 inactive ~| 120 CU320 2 DP vl p|m|®= ersampling amount
—l [ — — J —l—l_l value track D
FctGen inactive ISIZO_CUBIO_Z_DP L] Assume control priority! I DIE]I B
Trace | Function generator | Measurements | Time diagram | FFT diagram | Bode diagram |
%] Signals
D_. No. | Activ Signal Comment Color
= 1 v| | SERVO_02.r497(0] || SERVO_02.r497[0}: Encoder diagnostic signal double word, Encoder | s v
D 2 {v| | SERVO_02.r498{0] || SERVO_02.r498{0): Encoder diagnostic signal low word, Encoder 1 v
3 (v] | SERVO_02.r499{0] | SERVO_02.r499(0]: Encoder signal high word, Encoder 1 | mmmm v
s 4 ] = v
s - v
[ 6 =] v
2 7 =] — v
& B = — v

Course DR-S12-PM

Page 12 - 54

SITRAIN €

Encoder signals can, in principle, also be recorded using the trace function.

However, some supplementary conditions are still relevant here.
The access level must be set to Level 4 (Service).

The trace cycle and encoder increments must match; otherwise, the pulse

will not be detected.

In many cases, the encoder signals are displayed as double-words and must

be interpreted accordingly.

Task Record the encoder signal.
1. Open the expert list of the drive object.
2. Use parameter p496 to select which signals are to be entered in the
following parameters:
+ p497
+ p498
+ p499
3. Open the trace tool and record the parameter.
SITRAIN Page Course DR-S12-PM
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’ : . SIEMENS
Exercise 6 — optional: Trace function

Recording encoder signals — result

SERVO_02.r498[0]: Encoder diagnostic signal low word, encoder 1 o

Geratetrace | [§ SERVO_02

Course DR-S12-PM Page 12-55
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Exercise 7 — optional: Diagnostics in the power unit
Offset for current transducers

SIEMENS

[® Para... | Dat:| Parameter text Online value SERVO_02 | Unit
All ~llax]an ~llan ~lan =]
réé CO: Output frequency 133.88 Hz
re7 CO: Output current maximum 3.00 Arms
rég CO: Absolute current actual value | 0.13 Arms
2 rés Phase current actual value
I r69[0] Phase U 0.17 A
ré9[1] Phase V 0.06 A
69[2] Phase W -0.18 A
ré9[3) Phase U offset 0.05 A
re9[4] Phase V offset 0.00 A
ré9[S) Phase W offset -0.03 A
[ C r69(6) Total U, V, W ~0.00 A
r70 CO: Actual DC link voltage 322.05 v
p0287[0...1] Ground fault monitoring thresholds / Gnd fit threshold
IA_INF, S_INF, Can be changed: T Calculated: - Access level: 3
SERVO, Data type: FloatingPoint32 Dyn. index: - Func. diagram: -
2::\\::8:?&0 VEC- P-Group: - Units group: - Unit selection: -
TOR, VECTOR AC. Notfor motor type: - Scaling: - Expert list: 1
\VECTOR_I_AC
Min Max Factory setting
0.0[%) 100.0 (%] [0] 8.0 [%]
[1] 18.0[%)
Description: Sets the shutdown thresholds for the ground fault monitoring.
The setting is made as a percentage of the maximum current of the power unit (r0209)
Index: [0] = Threshold at which pre-charging starts
[1] = Threshold at which pre-charging stops

Course DR-S12-PM
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Current transducers

SINAMICS acquires the current for each motor phase by means of a current
transducer. These current transducers measure the current indirectly using the
Hall effect, so an offset can occur as the current transducer ages. SINAMICS
therefore saves the offsets for the phase currents in parameters r69[3], r69[4]
and r69[5] that the associated current transducer measures despite a pulse

inhibit.

This compensation results in the actual flowing phase current being indicated in
parameters r69[0], r69[1] and r[2].

As soon as the current offset overshoots a predefined threshold, a ground fault

is indicated.
Task Check the phase current offset when a pulse inhibit is present for a motor object
and enter this value as follows:
1S 1
FBO[4] : oo,
7S] 1] P
SITRAIN Page Course DR-S12-PM
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SIEMENS

Ubung 8: Diagnose iiber Webserver

http://169.254.11.22/ £4

»
*®
Nt

SIEMENS

Device Info
Diagnostics
Messages and Logs
Parameter

Manage config

: SINAMICS $120
git: CU320-2 DP
SINAMICS_S120

Memory card serial number: OUS{55413A10000DC

» Files

» User's Area

Course DR-S12-PM
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Webserver Eine Diagnose kann auch uber den integrierten Webserver durchgefuhrt
werden.
Verbinden Sie die Schnittstelle des PG mit der LAN-Schnittstelle (X127) der
CU320-2 DP uber ein Ethernet-Kabel.
Rufen Sie den Internet-Explorer auf und geben Die IP-Adresse der LAN-
Schnittstelle ein (default: 169.254.11.22).
Die Startseite wird angezeigt. Der Account lautet ,SINAMICS* ohne Passwort.
Kontrollieren Sie die Diagnosemeldungen und erstellen ggf. eine
Parameterliste.
SITRAIN Page Course DR-S12-PM
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Chapter 13

Basic positioner
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Learning Targets

* You know the basics of closed-loop position control
* You will be able to activate and configure the basic positioner
* You will be able to set a home position

* You will be able to traverse the axis with a traversing program

SIEMENS
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EPOS

Position controller

Setpoint input

Actual value

EPOS = Basic positioner
Depending on the EPOS operating mode, EPOS supplies the position controller
with the required position setpoint "s".

This has the task of establishing the position setpoint received from EPOS. The
position controller receives the actual position value from the selected encoder.
The position controller supplies the speed setpoint "n" for the series-connected
speed controller.

Depending on the selected operating mode, EPOS calculates the position
setpoint "s" for the position controller.

acquisition The current actual position value is supplied to the position controller via the
assigned encoder measurement system.
SITRAIN Page Course DR-S12-PM
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Positioner application

SIEMENS

Course DR-S12-PM Page 13- 3 SITRAI Siemens 2015
SITRAIN Page Course DR-S12-PM
Training Document 13-3

Basic positioner




Traversing profile

SIEMENS

Path /target position 2
D
‘ N ) /
1N | ) = t
| 1 | ) | Velocity N
1 — | . / \
1
|| _ ¢
e Acceleration /
| | deceleration N
d
» Target position
* Velocity
» Acceleration/deceleration
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Positioning A positioning request is configured by specifying
+ the target position
+ the velocity
» the acceleration and
» the deceleration
SITRAIN Page Course DR-S12-PM
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Rotary and linear axes

+ Endless traversing range » Defined traversing range
» Position setpoints and actual position values + Limit switch (hardware and/or software limit
as modulo value (i.e. reset to 0° if 360° is switch)

overtraveled)
* Motion commands:
— Travel in a certain direction K
— Travel over the shortest path 1 ]

Course DR-S12-PM Page 13- 5 SITRAIN © Siemens AG 2015
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Operating modes
Examples

SIEMENS

Rotary indexing

(

~ ' =
» -

-

Sy
‘]y
A

= | | table: MDI
C ) ﬁ | ‘.
So AT T

Basic handling:
Traversing blocks

Traversing blocks
Flying positioning

Stacker unit
MDI
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MDI

Basic handling

Flying positioning

Stacker unit

Rotary indexing table in MDI

Direct transfer of the position parameters to the higher-level control:

Target position, velocity, acceleration, deceleration

For example, in the traversing block mode via pre-stored motion sequences for

easy and fast handling. Traversing blocks contain details of:

Target positions, velocities, accelerations, decelerations

deceleration.

Position conveyor belts dynamically and accurately with the "Homing" mode.

High flexibility in MDI mode by specifying target position, velocity, acceleration,

SITRAIN Page
Training Document 13-6
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Overview

Jog operating mode

EPOS jog EPOS jog incremental
Specified: speed Specified as incremental path

SIEMENS
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Jog

Position controlled
jogging

In "Jog" mode, both functions "Position controlled jogging" and "Incremental
jogging" are available. The selection is effected via the two digital inputs "Jog 1"
and "Jog 2".

Traversing takes place with the assigned setpoint velocity as long as the enable
is active for this operating mode.

Incremental

jogging Traversing takes place with the assigned setpoint velocity as long as the enable
is active for this operating mode until the number of position increments has
been traversed. If the enable is removed prematurely, the axis is halted at the
current position.
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. SIEMENS
Homing mode

Reference output cam and encoder zero mark

Reference zero marks Home position coordinate

1

1

i

|

T

i Reference cam
1
€l

Maximum distance to reference cam ——t-------- >

1

Approach speed
to ref. cam

Approach speed
Home position

3 -—le—
~
N
N4

' ':Home position
]

offset

2
Ref. cogiinates
4--—--- E:

_ | start referencing ﬂgﬁﬁ; .

A

1 Traverse to reference cam 3 Traverse to home position
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homing After a machine has been switched on, for positioning, the absolute dimension
reference must be established to the machine zero. This procedure is referred
to as referencing ("homing"). The following referencing types are possible:

+ Setting the home position (all encoder types)

* With incremental encoder

Active referencing

— With reference cam and encoder zero mark
With encoder zero mark

With external zero mark

— Passivel/flying referencing

*  With absolute encoder
— Absolute encoder adjustment
— Passivelflying referencing

For all referencing types, a connector input must be provided to specify the
home position coordinates. However, to permanently enter the home position
coordinate, an adjustable parameter for this quantity is also required. As
standard, this adjustable parameter p2599 is interconnected to connector input
p2598.

Home position setting The home position can be set by a 0/1 edge at the "Set home position" binector
input. The current actual position of the drive is set here as the home position
using the coordinate specified by the "Home position coordinate" connector
input. The setpoint is adjusted accordingly.

Flying With flying referencing, a 0/1 edge at the binector input can make a correction to
the actual position during positioning and thereby compensate for inaccuracies
in actual value acquisition. This increases the load-side positioning accuracy.

SITRAIN Page Course DR-S12-PM
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Homing mode

Absolute encoder adjustment

= === After commissioning/
¥ bkt o it Prabsiond
encoder replacement

+ Displayed actual position
value = 10000 LU

» Position relative to the
machine = 12345 LU

* Perform absolute encoder
adjustment

+ With home position
coordinate = 12345 LU

+ Feedback signal

+ Absolute encoder is
calibrated

+ Save the offsetin ROM

Ibsohte encoder i ot caibrated

Hosme postion coordnate
[z

[ome ] e |

Copy RAM to ROM (ISDRA:20593)

| The data have been changed!
Do you want to save the data in the drive unit (copy RAM to ROM)?
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Absolute encoders have to be adjusted during commissioning. After the
machine has been switched off, the position information of the encoder is
retained.

When "Perform absolute value calibration" is entered, an offset value (p2525) is
determined using the home position coordinate. This is used to calculate the
actual position value. Performance of adjustment is confirmed in the screen.

The offset of the encoder adjustment should be saved in a non-volatile fashion
(RAM to ROM) to permanently save it.

SITRAIN Page Course DR-S12-PM
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Direct setpoint specification mode/MDI
Positioning absolute/relative

SIEMENS

“Absolute” positioning: Positioning to position setpoint

—_

M ™ t

Setpoint transfer Setpoint transfer

"Relative" positioning: Traverse path (position setpoint)

v

= =

Setpoint transfer Setpoint transfer

vy
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Absolute
positioning

Relative
positioning

Setpoint transfer

With the "Direct setpoint specification/MDI" mode, you can use the predefined
dynamic values (velocity, position, acceleration and delay) to perform absolute
and relative positioning. Positioning.

After setpoint transfer, the basic positioner traverses to the absolute position
specified in length units (LU). After the next setpoint transfer, this absolute
position is approached, or if it has already been reached, it is maintained.

After setpoint transfer, the basic positioner traverses the relative path specified
in the length units (LUs). After the next setpoint transfer, this path is traversed
again.

A positioning task is not performed until setpoint transfer is triggered with a
rising edge.
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Traversing blocks mode
Application example

SIEMENS

fas

Block 0 A-=>B Traverse to position B with velocity 6n and change over on-the-fly
Block 1 B->C n
Block 2 c->D 4n
Block 3 D>E n
Block 4 Wait 500 ms
Block 5 E—->A A -6n
Course DR-S12-PM Page 13- 11

A table top veneered on both sides must be drilled using a milling tool. Describe
the vertical motion of the milling tool with a traversing block table. The traversing

path is divided into positions A, B, C, D and E and is described with the
following traversing profile:

Path A = B: 6-times velocity (pos. direction)

Path B = C: 1-times velocity (pos. direction)

Path C = D: 4-times velocity (pos. direction)

Path D = E: 1-times velocity (pos. direction)

In position E: 500 ms waiting

Path E = A: 6-times velocity (neg. direction)

SITRAIN
Training Document

Page Course DR-S12-PM
13-11 Basic positioner




Traversing blocks mode
Program traversing blocks

SIEMENS

Program traversing blocks E
| IfJob=SET_O |
Maximurm number of blocks /
i Configuration of digital output [
Inde; Job Parameter Mode Position Velocity Acceleration Deceleration Advance Hide
1 0 | POSITIONING 0 ABSOLUTE ( 2000 600 100 100 CONTINUE_FLYING (2 r
2 1 POSTIONING 0 ABSOLUTE ( 4000 600 100 100 CONTINUE_WITH_STC [_
3 2 | POSTIONING 0 ABSOLUTE ( 5000 600 100 100 CONTINUE_FLYING (2 r
4 3 | POSITIONING 0 RELATIVE (1. -5000 600 100 100 END (0) r
S 4 | POSTIONING 0 RELATIVE (1. 1000 600 100 100 CONTINUE_FLYING (2 r
6 S | WAMNG 1000 ABSOLUTE ( 0 600 100 100 CONTINUE_WITH_STC r
7 6 | POSITIONNG 0 ABSOLUTE 1000 600 100 100 CONTINUE_FLYING (2 r
8 7 |GOTO 2 ABSOLUTE ( 0 600 100 100 r
9 8 | POSITIONING 0 ABSOLUTE ( 2000 600 100 100 CONTINUE_FLYING (2 r
10 9 | WAITING 2000 ABSOLUTE ( 0 600 100 100 CONTINUE_WITH_STC r
1 10 | SET_O 1 ABSOLUTE ( 0 600 100 100 CONTINUE_FLYING (2 r
12 11 | POSITIONING 0 ABSOLUTE ( 3000 600 100 100 CONTINUE_FLYING (2 r
13 12 | RESET_O 1 ABSOLUTE ( 0 600 100 100 CONTINUE_FLYING (2 r
14 13 | WAITING 2000 ABSOLUTE ( 0 600 100 100 CONTINUE_WITH_STC r
ABSOLUTE (0
FIXED STOP CONTINUE_WITH_STOP (1)
ENDLESS_POS CONTINUE_FLYING (2)
ENDLESS NEG CONTINUE_EXTERNAL (3)
WAITING - CONTINUE_EXTERNAL_WAIT (4)
GoTo CONTINUE_EXTERNAL_ALARM (5)
SET_O
RESET_O
JERK
Course DR-S12-PM Page 13- 12 SITRAIN © Siemens AG 2015
Traversing blocks Max. 64 traversing blocks per drive
Index No. "1 Inactive traversing block
0 ... 63: Active traversing block
Job Task within the traversing block, e.g. positioning, waiting, goto, ...
Parameter This is valid in accordance with the task, e.g.:
WAIT 1000 ms or
GOTO 0 (jump to traversing block No. 0)
Mode Valid according to the job, e.g.:
POSITIONING ABSOLUTE or
POSITIONING RELATIVE
Position Valid according to the job POSITIONING, e.g.:
POSITIONING ABSOLUTE to position 1000000 LU or
POSITIONING RELATIVE by 50000 LU
Advance Specifies the block change criterion for this positioning job, e.g.:
CONTINUE_WITH_STOP,
CONTINUE_FLYING,
CONTINUE_EXTERNAL,
CONTINUE_EXTERNAL_WAIT or
CONTINUE_EXTERNAL_ALARM
SITRAIN Page Course DR-S12-PM
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Integration of EPOS in the basic functionality

SIEMENS

Speed

- <h| = ‘ — set
EPOS functions = e
jog, ref., MDI, [ -
trgﬁg}gﬁ,d block) |- ' Position controller 1 FE’

precontrol value

= =i
[ ——
O 100 L
.

Actual value
conditioning

e —

2

Course DR-S12-PM

Positional difference

. j Position controller 2

‘ Speed controller

e

.

Page 13- 13

Connecting

Basic positioner

Position controller

When the function "Basic positioner" is activated, both the basic positioner and

the position controller are enabled.

They are connected by the system with the speed controller and current
controller in the correct order. This means that the typically used 3-level
cascade "Position controller — Speed controller — Current controller” is also
available in SINAMICS S120 All the BiCo connections required here are

implemented automatically.

Depending on the selected operating mode, the basic positioner calculates the
position setpoint and supplies this to the series-connected position controller on

its setpoint input.

The position controller calculates the speed setpoint from the position setpoint
obtained from the basic positioner and the actual position value obtained from
the encoder system which it then supplies to the series-connected speed

controller on its setpoint input.

SITRAIN
Training Document

Page
13-13

Course DR-S12-PM
Basic positioner




Activation in the drive data set

- - e SIEMENS
Basic positioner and position controller

‘%4 STARTER - SI.C13 1 - lDﬁve_unit_l.SERVUj_OZ - Co 4
£ Project Edit Targetsystem View Options Window Hi

D|S|=

%) |

=8p sLa31
® ) Paste single drive unit
= ’, Drive_unit_1
> Overview
B-» Communication
@- > Topology
@M Cu_S_004
@] Infeeds
@] Input/output components
@) Encoder
=] Drives
® ) Paste drive
= SERVO_02
bl Configuration
R Drive navigator
> Control logic
Setpoint channel
=-» Technology
@#-» Basic positione!
@-» Position contro
@-» Open-loop/closed-
#-» Functions
Messages and mor
» Commissionin:

&
2

-85
v

Lol o] x| xi

Display data set
4 switchover

Drive data set: DDS 0 < Configure DDS... >

Command data set CDS 0

Configuration | Drive data sets | Command data sets | Units | Reference variables - setting | Blocked
Name: SERVO_02 Drive objects type:

Drive object no.: 2 Control type:

Function extensions Function modules / tech. packages... ] PROFIdrive telegram|

Configuration - Drive_unit_1 - Control structure

[T  Orive: SERVO_02,DDS 0

1M

1M

Function modules
r

[V Basic positioner

ended messages/monitoring

Closed-loop control

Setpoint n/M control

-

_’o_ —

5

Course DR-S12-PM
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Configuration

DN PR

Go offline

Inside the desired motor object, select = Configuration
Press the "Configure DDS ..." button

Select the basic positioner (EPOS) and go through the DDS configuration as

usual using the "Next" button

SITRAIN
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. " " SIEMENS
Basic positioner and position controller

Selection of the position measurement system

Configuration - Drive_unit_1 - Measurement system

Drive: SERVO_02, DDS 0

Encoder system for the position control

T [Encoder 2 -
echal ncoder_8
Encoder 2

[ CYCYCYCNCce

The selection of the encoder system for the position
control and the position resolution (gearing etc.] depends
on the drive data set (DDS).

s &

s\
< Eeml Cancel | Help
e
Course DR-S12-PM Page 13- 15
Selection The converter must know which encoder has supplied the actual position

values. Select the motor encoder as position measurement system here
(indirect position measurement system).

Note The training case does not have an additional position controller; it simply
accepts the actual position value from the motor encoder, so it has no direct
position measurement system.

SITRAIN Page Course DR-S12-PM
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SIEMENS

Basic positioner and position controller
Setting up the mechanics

I CHCHCHCRCNES

Configuration - Drive_unit_1 - Mechanics

The pos. control has been assigned the foll. encoder: ‘w

— LU per load revolution (Encoder resolution) Dirve: SERYD_02.00S'0

Drive: SERVD_02, DDS 0

4194304 LU \

Load revolutions

Encoder system for the position control
! oder PPR \ [Encoder_2 ~]
I [Encoder_8
2048 nc
%é .'i

L) e lod revosion (po Fine resolution
stpt/act._yaldaeslation 2048
Motor revolutions (] 10000
1

Activate modulo correction

=

Act pos. val / setpt. starts againat0 LU On after | 10000 Ly

Load gear position tracking

-
-
I~

Virtual multiturn resolution: 0

Tolerance window: 0.00

Course DR-S12-PM
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Mechanics

LU (Length Unit)

Conclusion of
DDS configuration

For the drive to approach positions autonomously without the higher-level
controller, it must calculate actual position values from the encoder signals.
When the data set is configured, the relationship between the machine position
and the encoder signal must be specified.

With SINAMICS S120, the position controller and the basic positioner work with
a dimensionless variable LU (Length Unit).

For the linear encoder, the relationship between the physical variable and the
neutral length unit LU is configured with the parameter p2503 (LU / 10 mm).
Example:

Linear scale, 10 mm must represent 1 pym (i.e. 1 LU =1 ym)

= p2503 = 10000

For a spindle pitch of 10 mm/load revolution (corresponding to
10,000 LU/load revolution), 1 LU = 1 pm resolution.

Close the DDS configuration now using the "Next" button, switch to Online and
load the data for your EPOS into your drive.

SITRAIN
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traversing profile limitation

Basic positioner and position controller

SIEMENS

Traversing range limitation  Traversing profile limitation

Max. velocity

Max. speed

30000 1000 LU/min

Corresponds to speed

00.000 pm
0.0000 pm

Max acceleration

100 1000 LU/s* : ! ; Max deceleration
! =1 100 1000 LUjs?
1 1 1
U 1
Max jerk '! | ' / These ramps do not apply for errors or
1 1000 LU/s® /Y safe stop, butinstead the ramp-down
L 2 i [/ times for OFF1 or OFF3

Jerk limitation activation

Maximum dynamic limits of the basic positioner 4000.00 ps

| | '

1
1
T
/
I
1
|
|

1
1
|
|
1

a 1
|
|
1
|
|

1
|
1
|
|
1
|
T
1
|
1
1
1
1
|
1
|
1
1
iy
1
1
|
1

>C

=

'
|
|
1
1
'
'
1
'
f
|

is used in the traversing blocks,

o ation may not be
J I Close Help
Course DR-S12-PM TR Siemens AG 2015

Mechanik

LU (Length Unit)

Abschluss der
DDS-Konfiguration

Soll der Antrieb ohne libergeo
anfahren kénnen, so muss er aus
Deshalb muss bei der Konfiguration
Maschinenposition zu dem Geb

genstandig Positionen
ignalen Lageistwerte berechnen.
tzes die Relation der

en werden.

Bei Sinamics S120 arbeiten der Lagere infach-Positionierer mit

einer dimensionslosen GréRRe LU (Length

Beim linearem Geber wird der Zusammenhang zwis
Grol3e und der neutralen Langeneinheit LU Uber den Pa
(LU /20mm) konfiguriert.

er physikalischen

Beispiel:
Linearmaf3stab, 10 mm sollen auf 1 ym aufgeltést werden (d. h. 1 LU =1 ym)
= p2503 = 10000

Bei einer Spindelsteigung von 10 mm/Lastumdrehung (entspricht
10.000 LU/Lastumdrehung) bedeutet 1 LU = 1 Micrometer Auflésung.

Schliel3en Sie nun die DDS-Konfiguration mit der Weiter-Schaltflache ab, gehen
Sie ONLINE und laden Sie die Daten lhres EPOS in lhren Antrieb.

SITRAIN
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SIEMENS
Control panel

Positioning functionality

Drive_unit_1 - SERVO_02 ~| |‘ |&, Help l
Give up control priority! [ . [Basic positioner ~] | a= 100 %
e T J v| | v= 600 1000 LU /mi
il cos: [ 0 BZ :] ﬂ |4og = min
[V Enables pps: [ 0 o
© Enables available [0] Operation - everything enabled
- Outpy
Diagnostics Specified Actual
Velocity: | 0f 0 1000 LU/min

OFF1 enable ] I

OFF2 enable Position: 168 168 LU I—
0 OFF3 enable Dist.to-go: I’—‘D LU £0:4
o Enable operation g G

Following error: 0L
SW limit switch pos. active Target position reached
A SW limit switch neg. active Homed
Course DR-S12-PM Page 13- 18 SITRAIN © Siemens AG 2015
Control panel In addition to specifying the speed, the control panel can also support
commissioning of the "Basic positioner" function for a drive with positioning
functionality.
SITRAIN Page Course DR-S12-PM
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BICO interconnections
Example MDI - digital signals

SIEMENS

MDI/configuration | MDI/diagnostics |

' Digital signals " Analog signals

drrect setpoint input/MDI selection

Configure
jo O0— positioning
. . MDI

direct setpoint input/MDI setting-up selection Fcad salpoint
=jo i

intermediate stop (0 signal)
pmm| 1] O ‘

reject traversing task (0 signal)
] O—

Tracking mode active

[
[

Setpoint available
(OHp2551, BI: LR setpoint signal presen [

Axis moves forward

Velocity limiting active

direct setpoint input/MD| positioning type Ql
Tjo . Axis moves backward
direct setpoint input/MDI direction selection, pos Ql
Tjo Software limit switch minus reached
direct setpoint input/MDI direction selection neg: QI
Ijo Software limit switch plus reached
g Dl
Reference point set
o
Acknowledgement tiaversing block activated|
Setpoint acceptance edge D
4”:' 0 TS :l Jerk limiting active
Transfer ype selection '©  erosi h Bl
gﬂ— 1_act] < speed threshold value 3
O Homing ( )“ - Ql
O Traversing blocks Mol
O MDI ) Bl
Flying referencing active
| (O-{o2508(0]. BI: LA aclivaiing measuir [T |
Course DR-S12-PM Page 13- 19

Interconnection

Digital signhals

The operating modes must be adapted to the application using interconnections.
Each mode provides two screens to do this:

+ Digital signals for interconnecting binectors

» Analog signals for interconnecting connectors
A third screen is also provided for diagnostics

Depending on the operating mode, different digital signals are offered for further

interconnection of the inputs and outputs.

Functions are initiated or selected via the inputs; the feedback signal to the
application is issued via the outputs.

SITRAIN
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. . SIEMENS
BICO interconnections

Example MDI - analog signals

MDI/configuration | MDI/diagnostics |

" Digital signals @+ Analog signals

velocily override 100 % Configure
M| 100% —f— pasitioning 168 position setpoint
direct setpoint input/MDI position s... o lnxed':g:mnls p2530, CI: LR posttion setpoint !

4000.00 ps

!m—o— " i 1881_u LR position actual value, CHoop pos ctil
ditect setpoint input/MDI velocily s... 6001000 LU/rmin Vi N {52532, Ci: LR position actual vah - Y|
M| p2691 : CO: EPOS velocity fixed setpoir H ¢ U“I 000 LU/min velocity setpaint
diect setpoint input/MDI accelerati 100000% ——«—— p%531.CF (R velocity setport Y
JMll| 2692 : CO: EPOS acceleration overtidé 0‘1 000 LU/min LR velocity actual value, CHoop pos chl
direct setpoint input/MD| decelerati. 100.000,% - g
M| p2633 : CO: EPOS deceleration overid: [ UF'U backlash compensation value
direct setpoint input/MDI mode ada... g-& ——'mg
|0 —_— 00000000H status word active traversing block

B
Dﬁ_u actual position setpoint
—_—

U‘j 000 LU/min actual velocity setpoint

|
0. Dz actual acceleration override
_ — —_— .
S Ecw.art’cUENerlileUUUSC)T gI :I oo % actual deceleration override
- — - »
Transfer pe selection o O erosieg 100000 velocity overide effective -
O Homing —°—|—g
O Traversing blocks I]’_U sl Oy ico o0
N
] MDI »|
Course DR-S12-PM Page 13- 20
Analog signals Depending on the operating mode, different signals are offered for further
interconnection.
SITRAIN Page Course DR-S12-PM
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Diagnostic information
Example MDI / diagnostics

SIEMENS

MDI/configuation - MDI/diagnostics |

Target position reached
Traversing command active

Inputs Outputs
©  deect setpoint input/MDI selection @©  Tracking mode active
©  deect setpoint input/MDI setting up selection ©  Velocky lmiting active
©  intemediate stop (0 signal) ©  Setpoint avaiable
©  reject taversing task (0 signal) ©  Avis moves forward
©  deect setpoint input/MDI postioning type © s moves backward
©  deect setpoint input/MDI direction selection, posiive ©  Soltware fimit swich minus reached
(©  duect setpoint input/MDI diection selection negaive (©  Software it swich phs reached
©  deect setpoint input/MDI setpoint acceptance edge ©  Reference point set
(©  diect setpoint input/MDI transfex type selection O Acknowiedgement iaversing block activated
100 % velociy override ©  Jeik limiting active
0 w direct setpont input/MDI position setpoint ©  In_actl < speed threshold value 3
600 1000 LU/min ~ direct setpoint input/MDI velocity setpoint ©  MDIactive
100000 % drect selpont input/MDI acceleration overide ©  Fiing referencing active
100000 % drect setpoint input/MOI deceleration override ©  Printing mark outside outer window
0 % drect setpont input/MOI mode adaptation © s acceleraling
123 w teference point coordinate signal source, Ck. ©  Avis deceleraiing
©  STOP cam minus active
©  STOP cam phus active
©)
(@)
168
168
0
0
0

w posttion setpoint
w LR position actual value, CHoop pos ctil
1000LU/min  velociy setpoint
1000 LU/min LR velocity actual value, CHoop pos ctil
w backlash compensation value
00000000H status word active traversing block
0 w actual position setpomnt
0 1000 LU/min actual velocity setpont
00 % actual accelerabion override
00 % actual deceleration override
57175 w extemal block change actual position
100.000 % velociy override effective
0 w tesidual distance to go
0 w LR following enor actual

Course DR-S12-PM
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Diagnostics

The "Diagnostics" screen lists the diagnostic information that is important for
this operating mode.
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Course DR-S12-PM

Exercises

+ Exercise 1: Configuration of the basic positioner
» Exercise 2: Set home position

« Exercise 3: Program traversing blocks

SIEMENS

| L 3
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'Mr
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Prerequisites

Safety information

Status of the device:

First commissioning completed

Please note that:

The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The Training Documents alone are not sufficient.

SITRAIN
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S S
Exercise 1: Configuring the basic positioner e

First commissioning

%l STARTER - SLC13.1 - [Drive_unit_1.SERVO_02 - Configuration] o & s
1 Project Edit Targetsystem View Options Window Help ==

EIEIEI&I_I_I_I_I_I_JJ _Iﬁl [ | st B ]

o &) sl | | 5 Display data set Diive daa set DDS 0 Configure DDS |  asp0s. | |
o . ™' swichover |
) Paste single drive unit Command data set: COS 0 Addcos. |
= fflp Drive_unit 1 S——
> Overview t A
% » Communication Configuraton | Ditve data sets | Command data sets | Unis | Reference variables - setting | Blocked st - seting |
@ r; ;W;';O?‘: Name SERVD_02 Diive abiects ype: (1] SERVD. A ]
@ 5N CU_S(
% 21 Infeeds Diive obiect no 2 Contiol ype [21]Speed control [with encoder)
31 2 Input/outp: f F jes /tech packages.._ | PROFIditve telegram (399] Free telegram configusation wih BICO
4 2 Encoder S——
& 2 Drives
#) Paste drive Configuration - Dve unit 1 - Contrel structure Configurston - Drve_uri 1 - Mechanics
=6 SERVO_02 [N Oive: SERVO_02 005 0 7 Dive: SERVD_02.005 0
#) Paste DCC chart v
onfiguratio Functon mocbdes v The pos. conrclhs been ssped e ol encoder  [Ercode®
> Expert list ¥
Drive navigats v
A Orhee vigator PR 1 p oo vt o wckin
> Control logic H v 10055 b
4 D Setpoint channel 1| ¢ Losd revchsions
% » Technology 1| i
4% Open-loop/closed 1 Sl
% » Functions 1 52
5 » Messages and mor i
5% Commissioning [
> Communication s S
43 Disgnostics 211 Spesd cord ol sncode]

I

< = | Actvele oo conection
® fy SERVO_03 i m e =
5 = 5 [ 1 s wecs el epevsar : et pos ve /s0pt. stz agmnw0. L Onaher (60000 LU
Project | @ SERVD_®2 | @ Lood
Al 2 ood ges postion iacking
“ >
s\

% [ Change device version | [} Target system output | [E] Compie/check output | [Ef] L4 s\ e
Press F1 to open Help display. ! P
Neat Carcel Mo | Back Newt arcel Heb
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Preconditions A project with a "Servo" drive object. For this purpose, use the

"S120 SERVO_1.zip" project that you archived on the hard disk.

Task You will implement a basic positioning task using the blue motor ("Servo_03") of
your exercise unit. Configure this drive as a basic positioner:

1. Go online and select "Servo_03":
>> Configuration > Configure DDS...

2. Run through the configuration of the "Servo_03" drive object with the
following features:

+ Basic positioner

+ Power, motor and encoder data (already set as for the closed-loop speed
control)

» Gear ratio: Load revolutions/motor revolutions = 1/1
+ Position resolution = 1000 LU per load revolution (LU = Length units)
* Free telegram configuration with BICO

3. Save your project.

4. Online: Download the extended project to the target device and ensure that
the data are consistent in all memory locations used.

SITRAIN Page Course DR-S12-PM
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SIEMENS

Exercise 1: Configuring the basic positioner
Testing using the control panel

Uogging on/ofﬂ

I[In-;‘r:-i-.rn'j SERV0O_02 _[ | | gf Help
Give up control priority! I | _I a= 100 %
] cos: [ ] | v= 500 1000 LU/min
¥ Enables pos: |
© Enables available [0] Operation - everything enabled IF
- utpy
Diagnostics Specified Actual
Velocity: | 0| 0 1000 LU/min

OFF1 enable [ [

OFF2 enable Position: 168 168 LU I_
© OFF3 enable Disttoge: [ O LU =
O Enable operation A0

Following error: 0w

SW limit switch pos. active 8 T arget position reached

' SW limit switch neg. active Homed

Course DR-S12-PM
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Task Test the drive using the control panel in the speed-controlled and position-
controlled mode
1. Under SERVO_03, select the control panel:
>> SERVO_03 > Commissioning > Control panel

2. Use this to test the functions of the "blue axis", initially with the "speed
setpoint input"”.

3. Now select the control panel function "Basic positioner"

4. Assume control priority

5. Set the required enable signals

6. Select the EPos function, "Jogging"

7. Switch on the axis

8. Issue the jog command using the mouse. As long as you issue the jog
command, the axis moves with the assigned acceleration (a) and the
specified velocity (v).

9. Withdraw the jog command

10. Switch off the axis

11. Give up control priority.

Note As, during the configuration, a rotation 1000 LU (position resolution 1000 LU/U)
was assigned, and input of e.g. v = 600 [1000 LU/min] corresponds to a speed
of 600 rpm.

SITRAIN Page Course DR-S12-PM
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. os SIEMENS
Exercise 2: Set home position
via DI 8
il STARTER - SI_C13.1 - [Drive_unit_1.SERVO_02 - Homing] ol e =]
£ Project Edit Targetsystem View Options Window Help = =]
(%) < »| [ || % | 8| | B8
.
o e T mrarontasain | oottt
20 Infeeds @ Dighal signals © Anslog signals
% Input/output components refetencing start Homing
% ) Encoder =
o ©— z Tracking mode active
=2 Drives
; o o o CH—
gL ey QS T8 R T — Velocty g acive
> Configuration referencing lype selection yorms —OH =)
;s‘pm list = ©O—|0 Outputs
rive navigator search for reference reference cam .
> Control logic D [ — o S — racl active
5> E"F""':"‘:"""" Dsjach?aleﬂevmelevetsmcammu: E 8 Ldock:;gh-;m:wwe
Y hh sl = 5 @] sopoii avcidi
T > ume seasch fot reference teversing cam phis (>} it © s moves forward
> Jog =N ©  #vis moves backward
b Homing | @©  Reference point set
> Traversingt W O Jekimitng active
| Lo = [ Pl e
> Mechanics ©  Searchfor reference active
> Actual posit © s accelerating
> Position cor © s decelerating
> Monitoring ©  STOP cam minus active
% » Open-loop/closed: ‘ ©  STOP cam plus active
. ‘. » Functions ' - [zz I =1 [0cv<] I O T atget position reached
Project | & SERVDQ2 | ©  Traversing command active
— e —— 0 w posttion setpont
[ Alsms # Control panel | [E] Change device version | [EH] Target system output | ] Comple/check output | [} Load to PG output | 0 w 1L paalion nokiel Vel CHaop s ol
Press F1 to open Help display. Intel(R) PRO/1000 MT-Netzwerkverbind: 0 1000 LU/min  velocity setpoint
0 1000 LU/min LR velocity actual value, CHoop pos ctil
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Task On the exercise equipment, it is not possible to realize a reference point
approach, therefore the basic positioner must be set to a position of 0 via an
externally switched signal:
1. Under the "Servo_03" drive object, open referencing/homing:
>> Technology > Basic positioner > Homing >
Homing/configuration > Digital signals.
2. Assign switch DI 8 to the function "Set reference point".
3. Go to the tab "Homing/diagnostics*
4. Note the following feedback messages:
* Reference point set [ ] yes [ ]no
» Position setpoint/actual position: ............cooviiiiiiiiiin
5. Switch on the axis (Dl4 = 1), and briefly enter the command
"Set reference point" (DI8 = 1).
6. You obtain the following results as feedback signal:
+ LED "Reference point set" = lit/on
» Position setpoint / position actual value = 0
Note Without renewed setting or approaching a reference point, the axis position that
you have selected is considered to be the "zero" position; for all of the position
commands, it is valid as the reference position.
SITRAIN Page Course DR-S12-PM
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Exercise 3: Traversing blocks
Programming and activating traversing blocks

SIEMENS

Traversing blocks / configuration | Traversing blocks / diagnostics |

@ Digital signals " Analog signals
Extemal block change }—O—

activate traversing task (0> 1)
ey Y| CU_S_004 : (722.9: CO/B0: CU dg~O—
fixed stop reached
X[ 12526.4: CO/B0: LR status word  +O——
fixed stop outside the monitoring window
X1)12526.5: CO/BO: LR status word -O
torque limit reached
X1 1407.7 : CO/BO: Status word spee(-o
intermediate stop (0 signal)
sy Y| CU_S_004: 72210 CO/B0: CU 4@
reject traversing task (0 signal)

e | CU_S_004 72211 : CO/B0: CU d~@)

Program
traversing blocks

]
1
=]
1]

Job I Parameter Mode Positi Velocity A leration Deceleration Advance
0 | POSTIONING [0 ABSOLUTE (| 80000 8000 100 100 CONTINUE_WITH_STOP
1| POSITIONING [0 ABSOLUTE (| 100000 4000 100 100 CONTINUE_FLYING (2) |
2 | WATING [ 1000 ABSOLUTE( |0 600 100 100 CONTINUE_WITH_STOP
3 | POSITIONING [0 ABSOLUTE( |0 2000 100 100 CONTINUE_FLYING (2)
4 |GOTO [0 ABSOLUTE( |0 600 100 100
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Task

Note

For your positioning task, generate a simple traversing program according to the
example described above:

1. Go to the function
>> Traversing blocks > Traversing blocks/configuration > Digital signals

Make the following interconnections:

« DI 9 = Activate traversing task

« DI10 = Intermediate stop (O signal)

+ DI11 = Reject traversing task (0 signal)

2. Go to the function >> Traversing blocks

There, program the 5 traversing blocks corresponding to the
recommendation above.

3. Activate the traversing task with:
- DI10=1
- DI11=1
- DI9=0=>1
Monitor how the axis tracks the parameterized traversing blocks.

The following options are applicable in order to stop the axis that is now in the
endless operating mode:

« Interrupt the traversing task: DI10 =0
* Reject the traversing task: DI11 =0
« Switch off the drive: D14 = 0 (fault message)

SITRAIN
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Chapter 14

Drive-based safety functions
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Learning Targets

You will be familiar with the principle of integrated safety functions
* You will know the "Drive-based Safety Integrated" functions

* You will be able to parameterize and test the "STO" safety function

* You will be able to parameterize and test the "SS1" safety function

A
Course DR-S12-PM Page 14 -2 SITRAIN © Siemens AG 2015
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Safety Integrated with SINAMICS

"Hccident prevention must not be
geen ag a regulation under the latw,
but ag a precept of hpuman obligation
and financial good genge."

Werner von Siemens, Berlin,
1880

Course DR-S12-PM Page 14-3 SITRAIN © Siemens AG 2015
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Background - safety functions
Hazard due to function failures

Function failures in machines present a potential hazard to

SIEMENS

» For this reason, machines must offer an appropriate level of functional safety.
The associated regulations are country or region-specific.

* In the European Union, for example, the CE marking is mandatory for all machines on the market.

+ By affixing the CE marking, the manufacturer confirms that the machine corresponds to the
European Machinery Directive.

Course DR-S12-PM
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Objective

Functional safety

CE marking

Manufacturers and operators of technical equipment and products are
responsible for safety. This means that plants, machines and other technical
equipment must be made as safe as possible in accordance with the latest
technology.

Safety systems are designed to minimize potential hazards for both people and
the environment by means of suitable technical equipment, but without
restricting industrial production and the use of machines more than necessary.
The protection of people and the environment must be assigned equal
importance in all countries, while it is important that rules and regulations that
have been internationally harmonized are applied. This is also intended to avoid
distortions in the competition due to different safety requirements in different
countries.

From the perspective of the object to be protected, safety is indivisible. The
causes of hazards and therefore also the technical measures to avoid them can
vary significantly. This is the reason why a differentiation is made between
different types of safety - e.g. by specifying the cause of possible hazards.
"Functional safety" is involved when the safety depends on the correct function.

The requirements to achieve functional safety are based on the following basic
goals:

» Avoiding systematic errors
+ Controlling systematic errors
» Controlling random errors or failures

Machines that, with regard to the machinery directive, are usable, ready to use
and operational, receive the CE marking as part of the conformance declaration.

Safety components receive only the EC Declaration of Conformity, but no CE
marking!

SITRAIN
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Safety concept within the EU

SIEMENS

European Machinery Directives:
Basic requirements

Machinery

directive

Y

Other directives:
* Low voltage

1. Electromagnetic

compatibility

v

Harmonized standards:
describe specific requirements
for the machine manufacturer

v

Machine receives a
CE marking

C€

Course DR-S12-PM
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Article 137 The EC Directives for occupational safety and for machine use mainly address
the users of machines. The level of protection defined in the minimum
requirements can be increased through national regulations.

The "Safety and health of workers at work™ Council Directive (89/391/EEC)
defines minimum requirements for safety in the workplace

In Germany, the requirements are summarized in the German Health and
Safety at Work Regulations (BetrSichV).

You will find more information (in German) on the Internet pages of the Federal

Institute for Occupational Safety and Health (BAuA)

(http://www.baua.de/baua/index.htm)

SITRAIN
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The European Machinery Directive SAEMENS

Basic safety requirements

The manufacturer is obliged to perform a risk evaluation to identify
all hazards that apply to his machines ...

Define machine limits for the intended purpose of the machines

» Assess the hazard that the machine can present

+ Assess the risks based on the severity of potential injuries

Evaluate the risks to establish whether risk minimization is necessary
Apply protective measures to eliminate hazards

Course DR-S12-PM Page 14 - 6 SITRAIN © Siemens AG 2015

Objective At no time may the use of a machine result in danger to people, machines and
the environment.

The machine directive helps the machine manufacturer to detect any dangers
caused by a machine and adopt the appropriate preventative measures before
the machine is marketed. This process is also called hazard assessment that
with a risk evaluation results in the necessary protective measures.

The EN ISO 12100 is a standard that the machine manufacturer can apply to
establish and define safety measures.

SITRAIN Page Course DR-S12-PM
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+ |EC 61508:
+ |IEC 62061:

+ 1SO 13849-1:

+ |EC 61800-5-2:

The relevant standards

Standards

+ The standards that have proliferated in various countries in the past are being harmonized and
reduced to a small number of European standards.

+ After a transitional period, the frequently used EN 954-1 standard was replaced in October 2009.

The remaining relevant standards are

Successor to EN 954-1

+ |[EC 62061 and ISO 13849-1 are mostly consulted for the risk assessment of machines.
+ |EC 61508 and IEC 61800-5-2 on the other hand, are mostly used for safety devices

SIEMENS

Basic standard for functional safety (also covers PLCs, for example)
Application standard for machine construction. Covers electrical and electronic
safety engineering.

Application standard for machine construction. Covers electrical, electronic
and other technology (e.g. pneumatics, hydraulics).

Product-specific standard for electrical drives with integrated safety functions.

(e.g. also PLCs).

Course DR-S12-PM
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Harmonized standards The standards that have proliferated in various countries in the past are being

EN 954-1

ISO 13849-1

IEC 61508

IEC 62061

IEC 61800-5-2

harmonized by the two standards organizations CEN (Comité Européen de
Normalisation) and CENELEC (Comité Européen de Normalisation
Electrotechnique), mandated by the EU Commission to precisely specify the
requirements of the EU directives for specific products.

These EN standards are published in the Official Journal of the European
Communities and must be included in domestic standards without any revisions.

Obsolete standard - replaced by ISO 13849. It provides only the categories and
does not contain any numeric evaluation and so there is no possibility to check
a result using a calculation.

This also includes programmable controllers (defined architectures); supplies
PLs; during a transition period until 10/2009, both 13849-1 and 954-1 may be
used; relevant for machine constructors.

Is designated as the basic standard for the functional safety; it is not
harmonized under MD -> it does not include any presumption of conformity;
despite this, it can be used for satisfying European directives when no
harmonized standard is available or when it is referenced in a harmonized
standard; characterizes the "state-of-the-art"; supplies SILs; relevant for
manufacturers of safety devices.

Harmonized under MD; it is a sector-specific (machine) standard below
IEC 61508; includes controllers; supplies SILs as result; relevant for machine
builders.

Standard for electrical drives; it specifies, for example, the behavior of the
machine for STO, SS1, SS2, etc.

SITRAIN
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The European Machinery Directive

The European Machinery Directive mandates:

* Manufacturers of machinery and systems must conduct a risk analysis and evaluation prior to
construction. Only machines that present an acceptable risk ("safe" machines) may be marketed.

Machine

h Risk analysis \
#
: . Danger and
t @L assessment

for risk
/ reduction standards

A 4

The process is
legally binding
and defined in

Measures >

,Safe” Machine

\ 4

Acceptable
ek

Course DR-S12-PM
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Machinery directive

The machinery directive demands from EC member states that only those
machine and safety components that meet the safety and health requirements
listed in Appendix 1 may be brought to market and operated.

Countries are not allowed to prohibit, limit or hinder the marketing and operation
when the manufacturer declares conformity with the basic requirements of the
machinery directive.

Objective At no time must the use of a machine result in danger to people, machines and
the environment.
The machinery directive helps the machine manufacturer to detect any dangers
caused by a machine and adopt the appropriate preventative measures before
the machine is marketed. This process is also called "hazard assessment" that
with a risk assessment results in the necessary protective measures.
The risk assessment is not a process performed after a machine has been built,
by testing the risks of the machine that has already been constructed. Dangers
that are not detected until at this stage can hardly be removed (or at least
minimized), and if at all only at high cost.
The risk assessment considers the complete lifecycle of the machine (even
during the design planning stage); in particular:
* The assembly
* The setup mode
* The normal operation
* The maintenance and servicing
* The decommissioning, and finally
* The disassembly

SITRAIN Page Course DR-S12-PM
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The European Machinery Directive
Risk assessment
Process Implementation Standards
- - Determining the amount, During the process, all
Risk - probability and avoidability of - countries observe the
evaluation damage same basic principles, but
- Division into classes the exact regulations
governing the implemen-
tation are defined in
country or_region-specific
- Modified machine standards.
Measures or process interpretation The applicable directives
for risk - _ and standards at the site
reduction + Other measures for reducing of usage are the decisive
hazards factor for the system or
« The use of safety engineering machine.
The responsibility for
ensuring compliance
A J .
Evidenced by: to_ the standards lies
Acceptable Certificat q with the plant
risk - Leruncates an constructor or
. acceptance test documentation machine manufacturer.
Course DR-S12-PM Page 14-9

Modified design:

Measures

Safety engineering

The principle of risk minimization clarifies the responsibilities. In this case the
machine manufacturer is the responsible.

Example: Steam sterilization instead of sodium hydroxide rinsing

A variety of measures are possible to minimize the risk. For example:
* Rounded edges

» Training of the employees

+ Installation of fixed covers

» Information for operators (warning signs, etc.)

+ Compact operating instructions

The following devices or functions may be implemented as technical measures:

+ Contactless protective equipment (safety light arrays, safety light barriers,
etc.)

» Disconnecting protective devices (protective doors, protective covers, etc.),
the opening of which is monitored/prevented using safety technology

+ EMERGENCY-STOP switching devices
* Two-hand control units

» Drive-integrated safety functions, e.g. SINAMICS drive-based Safety
Integrated

SITRAIN
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Electrical hazards:

Other hazards:

Course DR-S12-PM
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What hazards can occur?

The EN ISO 12100 standard states potential dangers with machines.
Mechanical hazards: Squeezing, shearing, cutting, cropping, grasping,

A\ LA\

retracting, trapping, impact,
puncture, insertion, etc.

Injury or death from electric shock or burns

Thermal hazards, noise, vibrations,

radiation, materials, slipping,

tripping, toppling, combinations of hazards,
machine operating environment (below ground,
mountain railways, etc.)

Page 14 - 10

EN ISO 12100,

Definitions
Danger

Danger area

Danger situation

"The purpose of this section is to describe the basic dangers and thereby to
support the designer in identifying ... hazards."

Origin of the damaging impact.
Depending on the current effect, the danger may be active or dormant

Area where a damaging impact unfurls

Situation where an individual is close to a danger; three types:
» Person near a dormant danger

* Person in the vicinity of a dormant danger

» Person near an active danger

Hazard Dangerous situation where an individual is in the area of a dormant danger.

Event Takes places where an individual is exposed to a damaging impact. Risk
assessment attempts to record events and derive measures that prevent
damage or reduce a risk to a tolerable minimum.

SITRAIN Page Course DR-S12-PM
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Severity of the injury

= Hardly possible

Safety level

» For EN 954-1:

» ForISO 13849-1:
+ For IEC 62061:
= ForlEC 61508:

+ Slight (usually reversible injury)
= Serious (usually irreversible injury, including death) il Severe

Frequency and/or duration of exposure

= Frequency and duration of the exposure to danger

+ Seldom to less frequent and/or the time of the exposure to danger is short —
» Frequent to continuous and/or the time of the exposure to danger is long i : Frequent

Possibilities of avoidance
« Possibility of avoiding the hazard or limiting the damage
= Possible under certain conditions

The exact calculation varies depending on the standard. A certain level of safety is re
the risk. The designations of the safety levels are:

SIEMENS

Risk assessment
Assessing the risk and associated safety levels

The level of the risk depends on

* Minor

Category B, 1-4

Performance level a - e (PL)

Safety integrity level 1 - 3 (SIL)

Safety integrity level 1 - 4 (e.g. nuclear power plant)

Course DR-S12-PM Page 14 - 11 SITRAIN © Siemens AG 2015
Severity Severity of the injury or damage
* Type of the "legal entity" to be protected (persons, objects, environment)
» Type of the injury (for persons) (minor, severe, lethal)
* Injury scope (one/several persons)
Frequency Frequency and duration of the exposure to danger
* Necessity of access (operation, maintenance, repairs, ...)
» Duration of exposure in the danger area (familiarity with the danger)
* Frequency of access, number of persons
+ Statistics, accident history, risk comparisons
Avoidance Possibilities of avoidance
» Construction measures
+ Supervision of the operation (e.g. also via video surveillance)
* Need for specifically trained personnel
SITRAIN Page Course DR-S12-PM
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What does a safety level state?

Requirements for safety level: Probability of failure

+ EN 62061 and EN 1SO 13849-1 describe requirements for the maximum permissible probability of
failure of the safety function:
» Probability of a dangerous failure per hour PFHD
« The higher the safety level, the lower the PFHD must be

10+
PL, a
10-°
SILA1 PLT b Larine Not more than 1 dangerous failure of the safety function
PL.- c 3 18 6 in 10 years
SIL 2 PLr d Not more than 1 dangerous failure of the safety function
in 100 years
— 107 , .
Not more than 1 dangerous failure of the safety function
in 1000 years
— 108
Course DR-S12-PM Page 14 - 12 SITRAIN © Siemens AG 2015
Static variables Calculated and achieved safety levels that represent the "dangerous failures per

period" are always static variables. To put it another way: If a safety level SIL 1
reaches a value 2.7x10° for example, this means that 1.1826 dangerous
failures could theoretically occur within 5 years. This does not mean that such a
failure will necessarily occur just after 5 years, nor that 4 years will pass without
such a failure.

If a fault does occur, this does not means that the next 4 years will go by without
anything happening again; similarly, as may be (quite probably) that nothing
goes wrong over the next 12 years.

SITRAIN Page Course DR-S12-PM
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"Safe" machine
Certificates for safety devices

One efficient way to achieve an acceptable risk is to use certified safety devices:

Machine manufacturer Safety
' ! devices '

:
.

:

Risk analysis :
and assessment|| !
:

:

.

:

.

!

Measures
for risk
reduction

|

Acceptable
risk

[r——

'
'

' i

= A.. !

! TOV

1 | Rheinland }

| !

The safety devices must be certified according to the respective relevant standards.
They will be given a certificate regarding the safety level that was achieved, SIL 2/3,
for example.

The tests/acceptance tests are conducted by TUV, BG / BGIA or a similar test center.

Course DR-S12-PM Page 14-13 SITRAIN © Siemens AG 2015

Certified safety devices facilitate acceptance testing.

Siemens drives are certified; e.g. G120 (SIL2), S120 (SIL2, PL d)

Other components for recording and processing (logic) also have certificates.
Certified components do not ensure that the required PL or SIL will actually be
achieved. The components for the subsystems can do this when they are
integrated accordingly. This is not ensured in conjunction with DETECTING-
EVALUATING-REACTING, however. This means:

» Sensor SIL3

» Logic SIL3

» Actuator SIL3 does not mean that the safety function automatically also
fulfills SIL3.

SITRAIN
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Safety system SIEMENS

The principle of safety systems

A safety system always comprises components for:

+ Commands, mode, * Recognizing the hazard « Carrying out the right
status of machine and situation and reaction
protective devices determining the right + Contactors, signaling
reaction units, power controllers,

etc.

i

o 01
Al

Fl

-
Buttons and sensors Relay or controller
Course DR-S12-PM Page 14 - 14 SITRAIN © Siemens AG 2015
Detecting Can be separated into the subgroups optical sensors (light barriers, light

curtains, laser scanners, etc.) and switching technology (emergency-stop
button, position switch, etc.).

Evaluating This covers safety relays (3TK28) and controllers with the associated peripheral
devices (Dls, DOs and bus systems); a logical interconnection between
"detecting" and "reacting" is made here.

Reacting The actuators perform the reactions; in the most simple case, these are lamps
and contactors; complex devices such as frequency converters (e.g. S120) may
also be used.

SITRAIN Page Course DR-S12-PM
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Safety system
Implementation classic: External connection

= s

+ External components
(relay, contactor,...)

! il 11
+ Two-channel wiring | w

______________________

_________________________________________________________________________________________________________

SIEMENS

Safety technology E Automation

Detecting Evaluating Control

Conventional bus

ﬁ" i T
o Distributed

3 9[-
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Standard and safety functions are implemented with separate controllers and
bus systems. Safety functions can be implemented with safety relays or a fail-
safe controller.

Whereas a standard PLC with distributed 1/0 (ET200S via PROFIBUS DP)
controls the standard functions of the system, a safety relay controls the
dangerous machine function.

This is the variant that has typically been used in the past because the drives as
actuators and controllers featured no safety technology. With this technology,
the drive is usually de-energized; sometimes it is first braked along a ramp.

The dangerous machine functions are switched via a positive-action contactor
that controls a safety-oriented safety relay. The safety relay receives the

associated control signals that are required for the correct shutdown by wiring
the appropriate signals from the system (such as those of the operator panel).

SITRAIN
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Safety system
Implementation innovative: Integrated safety

Drive with
integrated
safety
+ Controller, drive and I/0 modules
with 2-channel processing
+ Bus with fail-safe protocol
Page 14 - 16 SITRAIN © Siemens AG 2015

SIEMENS

Safety technology Integrated into Automation

Fail-safe
Evaluating control

Fail-safe bus

Distributed 1/0
with F modules

Safety Integrated

Safety Integrated

Safety Integrated is the integral SIEMENS safety concept for the automation
and drive technology from SIEMENS. Proven technologies and systems from
the automation technology are used for the safety technology. Safety Integrated
contains the complete safety chain from encoder and actuator through to the
controller, including the safety-oriented communication using standard
fieldbuses. Drives and controllers also perform safety tasks in addition to their
function tasks. Integrated safety technology promises not only reliable safety
but, in particular, increased flexibility and improved productivity.

Standard and safety-relevant stations are coupled using a shared bus system.
Because bus-wide fail-safe communication is also possible, the bus can be
PROFIBUS, PROFINET (not for SIMOTION D) or a combination of both.

Advantages The integration of the safety technology in standard automation systems
provides the following important advantages:
* More flexibility than electromechanical solutions
» Reduction in wiring
* The coexistence of a standard and a safety program means that only one
CPU is required
+ Simple communication between the standard and the safety program
* Reduced engineering cost because standard engineering tools are used for
the configuration and programming
SITRAIN Page Course DR-S12-PM
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Overview

Availability of safety functions

Blocksize

Booksize

Vall safety functions available

Chassis / Cabinet

Vall safety functions available

The functions are implemented in accordance with IEC 61800-5-2 (safety functions for drives).

They have the following certificates:

+ SIL 2 acc. to EN 62061 and
* PLdacc. to EN ISO 13849-1

Course DR-S12-PM Page 14-17 SITRAIN © Siemens AG 2015

Basic Functions available on all device versions; no additional HW required.
Extended Functions on Booksize and Blocksize; for Chassis / S120CM /
cabinet units with new hardware and software (since mid 2009), i.e. with power
units that have -3 as last digit in the MLFB, SBC with FW >4.3.xx, i.e. with
CU320-2xx.

These can then be equipped with a DAC-CIM with IPD, which also has the X46

connector for controlling an external "safe brake relay" (digital-analog-converter
control interface module with intelligent powerstack data module).

SITRAIN Page Course DR-S12-PM
Training Document 14 -17 Drive based safety integrated




$120 safety functions SIEMENS

Basic Functions

Basis-functions

STO S81 | SBC

Extended functions

e ]
= encoderless possible = encoder with sin/cos = license required
With asynchronous motors and Signal and pure analog
passive load signal processing required

Basic Functions (can be selected using a terminal):

+  STO: Safe Torque Off
+ S8S1: Safe Stop 1
+ SBC: Safe Brake Control

Course DR-S12-PM Page 14-18 SITRAIN © Siemens AG 2015

Basic Functions These safety functions are part of the standard scope of the drive.

» Safe Torque Off (STO): STO is a safety function that prevents the drive from
restarting unexpectedly, in accordance with EN 60204-1:2006
Section 5.4.

+ Safe Stop 1 (SS1, time controlled): Safe Stop 1 is based on the "Safe Torque
Off" function. This means that a Category 1 stop in accordance
with EN 60204-1:2006 can be implemented.

+ Safe Brake Control (SBC): The SBC function permits the safe control of a
holding brake. Blocksize Power Modules also require a Safe Brake Relay for
this function.

Note The safety functions listed here conform to:
+ Safety Integrity Level (SIL) 2 according to DIN EN 61508
» Category 3 according to DIN EN ISO 13849-1
+ Performance level (PL) d according to DIN EN 1SO 13849-1
The safety functions correspond to the functions according to
DIN EN 61800-5-2.

SITRAIN Page Course DR-S12-PM
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Extended Functions (1)

Extended functions

]

= encoderless possible = encoder with sin/cos = license required
With asynchronous motors and Signal and pure analog
passive load signal processing required
Extended Functions (can be selected with TM54F or F-CPU):
+ STO: Safe Torque Off + SSM: Safe Speed Monitor
+ SS1: Safe Stop 1 + SDI: Safe Direction
+ SBC: Safe Brake Control + SLP: Safe Limited Position
+ SLS: Safely Limited Speed « SP: Safe Position
* SS2: Safe Stop 2 +  SBT: Safe Brake Test

* SOS: Safe Operating Stop + Safe gearbox stage switchover

Course DR-S12-PM Page 14- 19 SITRAIN © Siemens AG 2015

Extended Functions  These functions require an additional safety license: Extended Functions with

encoder require an encoder with safety capability:

» Safe Torque Off (STO): STO is a safety function that prevents the drive from

restarting unexpectedly, in accordance with EN 60204-1:2006
Section 5.4.

+ Safe Stop 1 (SS1, time controlled): Safe Stop 1 is based on the "Safe Torque

Off" function. This means that a Category 1 stop in accordance
with EN 60204-1:2006 can be implemented.

» Safe Brake Control (SBC): The SBC function permits the safe control of a

holding brake. Blocksize Power Modules also require a Safe Brake Relay for

this function.

» Safely-Limited Speed (SLS): The "Safely-Limited Speed" (SLS) protects
against excessively high drive speeds.

+ Safe Stop 2 (SS2): The SS2 function brakes the motor safely with a
subsequent transition to "Safe Operating Stop" (SOS).

+ Safe Operating Stop (SOS): The SOS protects against unintentional
movements. The drive is in closed-loop control mode and is not
disconnected from the power supply.
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S$120 safety functions
Extended Functions (2)

SIEMENS

Extended functions

+ STO: Safe Torque Off + SSM: Safe Speed Monitor
+ SS1: Safe Stop 1 + SDI: Safe Direction

+ SBC: Safe Brake Control + SLP: Safe Limited Position
+ SLS: Safely Limited Speed « SP: Safe Position

+ SS2: Safe Stop 2
+ SOS: Safe Operating Stop

=

= encoderless possible = encoder with sin/cos = license required
With asynchronous motors and Signal and pure analog
passive load signal processing required

Extended Functions (can be selected with TM54F or F-CPU):

+ SBT: Safe Brake Test
+ Safe gearbox stage switchover

Course DR-S12-PM
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Safe Speed Monitor (SSM): SSM supplies a safe output signal if the drive
undershoots a defined speed limitSafe Direction (SDI): SDI is used to safely
monitor the direction of motion

Safe Limited Position (SLP): The SLP function prevents the motor shaft from
exceeding the specified position limit(s).

Safe Position (SP): SLP monitors up to 2 position ranges that are mutually
independent.

Safe Brake Test (SBT): SBT tests the required holding torque of a brake
(operational or holding brake).

Safe gearbox stage switchover: safe gearbox stage switchover allows you
to switch between 8 gearbox ratios in operation.

SITRAIN
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$120 safety functions
Basic Functions using terminals

SINAMICS CU320-2 and CU320

A3

2
.(,?‘/(’/'.
~ i

SIEMENS

SINAMICS Motor Module Booksize

Safety input Power Module
(EP terminal) X21: 3/4

(EP terminal) X22: 3/4 (DMM)

Inputs DIO — DI7
to terminals X122
and X132
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+ A safe two-channel digital input is available for the Basic Functions.

» The first channel is a DI of the CU320
— X122.1-.4=DI0-DI3; X132.1-.4=DIl4-DI7

» The second channel is located on the EP terminal of the Motor Module.
— X21.3 (EP+), X21.4 EP ground

+ Both channels must be operated exclusively as equivalent.

* Double Motor Module:
Observe the assignment of the power connection to the EP terminal

— Power connection X1 corresponds to EP X21
— Power connection X2 corresponds to EP X22

SITRAIN
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Onboard terminals
AC drives (Blocksize, Chassis)

SINAMICS CU305

Safety input Power Module
(EP terminal = DI17) X130:2/3

Safety input Control Unit DIO — DI3
(terminal) X133: 1 -4

SIEMENS

Safety input Power Module
(EP terminal) X210: 3/4

SINAMICS CU310-2

Safety input Power Module
(EP terminal = DI17) X120:4/5

Safety input Control Unit DIO — DI3
(terminal) X121: 1 -4

SINAMICS CU310 (old)

Safety input Power Module
(EP terminal) X120:7/8

Safety input Control Unit DIO — DI3
(terminal) X121: 1- 4

Safety input Power Module
(EP terminal) X9: 7/8

Terminal X9
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+ AC drives are operated either with CU310 or with CUA31/32.
* Upto format F, the Power Module is connected via the
— CU310 (terminals X120.7/.8)
— CUA3X (terminals X210.3/.4)
» The signals are transferred to the Power Module via PM-IF interface.
* For larger formats (Chassis), the CU310 is connected to the Power Module

via Drive-CLiQ

— Wire the safety signal directly to the MoMo (terminal X9.7/8)

— The X41 interface is not accessible due to the mounting plate for the
CU310 and/or CUA3x.

SITRAIN
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. SIEMENS
Onboard terminals

DC Cabinet Module

Safety input at Motor Module
(EP terminal) X41:1/2

CIB (old) CIM (new) DC-Cabinet Module
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Cabinet units
* With Option K82, the safety terminal is wired to the customer terminal strip

* Furthermore, a coupling relay is interconnected
(to trigger with 230V and/or connect several Motor Modules over a larger

distance)
Chassis
* Inthe case of the Chassis Module,the same signal is always connected to
terminals X41.1 (EP+) and X41.2 (ground).
Note The connection is located on the Control Interface Board (CIB) and/or the
Control Interface Module (CIM) at the rear end of the electronic module.
SITRAIN Page Course DR-S12-PM
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Safe Torque Off (STO) SIEMENS

Function description

! STO

6_D21_xx_00210

NN\

The STO function prevents the supply of energy to the motor which can generate a torque.

+ STO can be used wherever the drive reaches a standstill by itself due to the load torque through
friction in a sufficiently short time or when a "coasting down" of the motor does not have any

relevance for safety.
+ STO can be implemented wherever an unintended restart of the motor must be prevented.
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Control

SIEMENS

Safe Torque Off (STO)

STO operation

« Pulses of the drive are safely "canceled", i.e. torque-producing power supply is safely disconnected
+ Control is performed with two channels (independent shutdown paths with internal monitoring)
Control Unit Power unit
DC power
DRIVE- supply
. Channel 1 l
CLiQ
@
Assignment _ |
DI Sdrive Channel 2
Controller J_?ontroller Driver stages ~ Power T
N electronics
e
DI EP terminal
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Description

Features

In conjunction with a machine function or in the event of a fault, the "Safe
Torque Off" (STO) function is used to safely disconnect the torque-producing
power supply to the motor.

After selecting the function, the drive unit is in a "safe state". A movement
caused by mechanical forces is not prevented but must be implemented with a
separate holding brake.

The switch-on inhibit prevents the drive unit from being restarted.

The two-channel pulse suppression function integrated in the Motor Modules /
Power Modules is a basis for this function. One channel switches the upper
jumper of the power transistors (IGBTs) and the other the lower jumper.

The figure shows only the control via the on-board terminals. Control via
PROFIsafe and TM54F is also possible.

When tripped, the motor coasts to a standstill, provided that it is not stopped by
the load or a brake.

This function is drive-based, i.e. a higher-level control is not required.

The function is drive-specific, i.e. it is available for each drive and must be
individually commissioned.

The function enable is made from the appropriate input screens in
STARTER.

The first 8 terminals on the CU320 can be parameterized as required for the
"Safe Torque Off" function. Therefore up to 8 axes can be switched
independently or in common in the STO.

The second terminal is always connected to the Motor Module belonging

to the drive; for this reason, Double Motor Modules have two terminals

(EP = Enable Pulses).
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Safe Stop 1 (S§S81) SIEMENS

Function description

f STO

G_D211_XX_00205

AN
~— at —| t—-

Basic Functions

+ Purely time-based; i.e. only the timer whose expiration is the basis for STO activation is
implemented with 2 channels (safe).

+ Drive is braked along the OFF3 ramp ("non-safe"), there is no monitoring of the brake ramp.

Extended Functions

+ Time-based or speed-based transition to STO, i.e. either a defined time has elapsed or the speed is
below a defined threshold.

* When SS1 is selected, monitoring for acceleration is performed during the braking phase.
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Note Different implementation of Basic and Extended Functions

Function
* Subsequent state in both cases STO

* In both cases, either braking along the OFF3 ramp or without OFF3
+ Different step enabling conditions compared to STO
» Brake ramp is not monitored for Basic Functions.

Brake ramp with OFF3
» Brake ramp (OFF3) and delay time must match

» i.e. it must be possible to brake the drive down to standstill within the delay
time
» Factors to consider:
— Mass inertia
— Control dynamics of all controllers
— Dead times such as bus cycles, etc.

SITRAIN Page Course DR-S12-PM
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Safe Brake Control (SBC) SIEMENS

Functional description

SBC functional description

+ Can be activated in combination with STO
+ Switching against 24 V and ground
« Only the control of the brake is safe; not the brake itself!

Power unit l

Control 24 \ supply
and

monitoring *24V BR+

Channel 1

Diagnostics

e

Channel 2 Motor with
integrated
brake
T_' Motor 33 AN
Module W2 -I— \
Power connector Power cable Load
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Description In conjunction with a machine function or in the event of a fault, the "Safe

Torque Off" (STO) function is used to safely disconnect the torque-generating
power supply to the motor.

After selecting the function, the drive unit is in a "safe state". A movement
caused by mechanical forces is not prevented, but must be implemented via a
separate holding brake.

The switch-on inhibit prevents the drive unit from being restarted.

The two-channel pulse suppression function integrated in the Motor Modules /
Power Modules is the basis for this function. One channel switches the upper
jumper of the power transistors (IGBTs) and the other the lower jumper.

The figure shows only the control via the onboard terminals. Control via
PROFIsafe and TM54F is also possible.

When tripped, the motor coasts to a standstill, provided that it is not stopped by
the load or a brake.

Function
characteristics This function is drive-autonomous, i.e. a higher-level controller is not required.
» The function is drive-specific, i.e. it is available for each drive and must
be commissioned separately for each drive.
» The function enable is made via the appropriate input screens in
STARTER.
* The first terminal on the CU320/CX32 for the "Safe Torque Off" function
can be freely parameterized. This means the selected terminal can
be used for several drives.
+ Because the second terminal is always connected to the Motor Module
that belongs to the drive, Double Motor Modules have two terminals
(EP = Enable Pulses).
SITRAIN Page Course DR-S12-PM
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SIEMENS

Selection of the basic safety functions

i STARTER - SLC14 1 - [S120_CU320_2 DP.SERVO_02 - Safety Integrated]

) Project Edit Targetsystem View

_I_l_l_l_l_l_l_!_l_]_l_l_Ji__l_l_l_I_l_I_l_!_l_l

=8 siael

Options  Window Help -l&)x

®) Paste

ﬂs.sl] Change settlngs

Safety function selection

=]

> Overview N Restore
@-» Communication \ salety factory
@ > Topology ‘ Change setlings > | b
=4~ [ Control_Unit l
@] Infeeds \ Safety Integrated |
%) Input/output components >
&3 Encoder \ Safety function selection
8 Drives
o e g: A : o |No safety funcllon __'_J
®) Paste DCC chart ||| |
> Configuration \ Basnc funcnons via onboard terminals
> Expert list \ Basic functions via PROFIsaf
H Drive navigator [ Basic functions via PROFIsafe 3pd onboard terminal
> Control logic L Extended functions via TMS4F
Extended functions via PROFIsaf
Functions -> Safety Integrated Extended functions via TM54F and \asic functions via onboard terminals
— Extended functions via PROF|sate \houe nelons s oobias I
Extended functions without s¢f s
> Safety Integrate a\ Extended functions without se} STO/SBC/SS1 V|a term|na'5
@ » Messages and mor, \ *
% » Commissioning
> commnicaion | | N \

@ Y Diagnostics
G4 f) SERVO_03 -

Project

I 2 | [E5] Target system output | [ Compie/check output | 8] BICO server g Disgnostics overview |

NS NNNSNNSNINNNNNNNNNSNNSNNSNNNINY

|FZZ s [iwaw=] oosfoma=] vos [ | 03] [ Cose He‘oj
@ SERVD_02 [

Press F1 to open Help display.

Intel(R) PRO/1000 MT-Netzwerkverbind: Online mode
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Selection

The Safety Integrated functions of the SINAMICS S120 can only be

co
fol

1.

mmissioned "online". After establishing an online connection, proceed as
lows:

First open the associated parameterization screen for each drive object by
entering: SINAMICS_xxx -> Drive_xxx -> Functions -> Safety Integrated.

Click the mouse in the opened parameterization screen on the "Change
settings" button.

The commissioning mode of the Safety Integrated Functions is now active.
A change of the parameterization screen is now no longer possible until the
commissioning has been completed.

In addition, the alarm "1698: SI CU: Commissioning active" is output.

For commissioning the basic functions, select the "STO/SBC/SS1" entry in
the "Select/control" list box with a terminal.

The screen for setting the parameters of the basic safety functions opens.

Only the "Activate settings" button can be used to exit the screen and thus
the commissioning mode of the safety functions.
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Configuration of the basic safety functions

SIEMENS

Safety Integrated | Safety checksums | \
Salety function selection
[Basic functions via onboard teiminals . | Two-channel structure |
Safe torque off (STO), Safe brake control (SBC), 2. Specify Taelay
. ST Pulse disable Cf SW _— Pudess
1. Specify Dely id 10 L mcteg Chare
200 Channel 1 .
Dl on CU hGontrol unit fterminal) : - Simul- ) HW |[H{Boed | Fikes
I “ontrol_Unit - 17224 - C E SW ,_f l—e— Channel 2
[ss1 withoFF3 ™~ ~] tanelty hotive “STO active” output
OFF 3] —1I- =]
Motor module [terminal EP) E HW /ﬁ‘ extended — Channel 1
— O setings | o J]
STO selected 1] O
oy - Chateal 2 - Safe brake closing Brake
contiol
k
Two-channel . EE - -
Safe brake control 1
structure Charnel 1 — Channel 2
0] Inhibit SBC -
brake control
hannel 2 . "
[0) i SEC — 5. Click "Extended
Copy parameters
Activale setings | Change password
22:2 [0Eaw =] | [oiacive | O] [ oo Help
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Two-channel control

Grouping

Delay time

SBC

All the main hardware and software functions for Safety Integrated are
implemented in two independent monitoring channels (e.g. control, switch-off
signal paths, data management, data comparison).

This means the two control paths of a drive are implemented with the following
input channels:

DI of the Control Unit. One of the DIs 0 ... 7 of the CU320 or one of the
DI 0...3 of the CU310 can be selected in the screen.

The Motor Module (EP = Enable Pulses) or Power Module with CUA3x or
CU310 that belongs to the drive.

To ensure that the function works for more than one drive concurrently, the
terminals must be grouped as follows:

1st channel (CU320/D4xx, etc.): By connecting the binector input to the
common input terminal on the drives in one group.

2nd channel (Motor Module / Power Module with CUA3x): By appropriately
wiring the terminals for the individual Motor Modules/Power Modules with
CUA31/CUA32 belonging to the group.

If a low-signal is detected in both channels, the drive will be braked in
accordance with the OFF3 ramp (p1135) and stopped safely (STO) after
expiration of the delay time Tdelay (p9652/p9852).

The delay time set must allow the drive to brake down to a standstill within this
time. The basic Sl functions do not provide any further monitoring of the brake
ramp.

A Safe Brake control (SBC) can also be enabled and an output to display the
STO state (informative) can be specified within the screen.
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Configuration of the basic safety functions

SIEMENS

STO - extended settings (7 =
F-DI input filter \
T= ms . .
: i STO selcted 2. Specify delay time bl
=y © STOP F -> STOP A \
\ STO selected T = T
N — Channel 2 delay hannel 2 \
1. Specify simultaneit Delay time STOP F #1‘ @ \
t p y -3 STOPA \
time T-[zo0 ms \
— ST0
N g O a0~ N
! STOPF & —@
T=|500.00 ms STOP A active -
\ o= \
\ T=0.00 us \
Logic and - \
\ Monitoring | |mmediste STOP A To safe brake control \
\ "STOP A cannot be ackn." active \
O
\ Fi d d t - Shutds th: \
N detect of shsdown paths g N
\ [—l & I =] \
1-[am0 h \
3. Specify duration for forced |2 .0 . 4. Close :
dormant error detection

ANV NN NN SCSKSCCSCSRNNNY

| Close I Help
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Extended settings

Simultaneity
monitoring

A click on the block for the "Extended settings" opens the 2nd screen. The
discrepancy monitoring time for a data cross-check of the two input channels
and a delay time from STOP F to STOP A are configured in this screen. The
duration of the forced dormant error detection is also specified.

The input of the simultaneity time (e.g. T = 500 ms) is used for the discrepancy
monitoring of both input channels. Within this time, the two channels may have
different signal levels without a discrepancy fault being initiated.

If, for example, a low signal is detected in only one of the two input channels,
an OFF3 braking will also be started. Unlike the Safe Torque Off (STO), after
expiration of the delay time Tdelay, the discrepancy fault (STOP F) now initiated
after expiration of the simultaneity time causes a transition to STOP A and thus
STO again after expiration of the STOP F -> STOP A delay time.

To allow the drive to be braked to a standstill also for single-channel selection,
the sum of the simultaneity time (p9650/ p9850) and the STOP F -> STOP A
transition time (p9658/p9858) must be dimensioned so that the drive can brake
safely to standstill for OFF3.

The following Sl faults and alarms are issued for a discrepancy fault:

« 30611: SI MM (or CU) defect in a monitoring channel

+ 30600: SI MM: STOP A initiated

« 1500: S| CU: STOP A initiated

These faults can be acknowledged only with "Power on" or after a successful
test of the switch-off signal paths (protective door open/closed).
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Activation of the basic safety functions

SIEMENS

Salety Integrated | Safely checksums |

Salety function selection

[Basic tunctions via onboard temminals

Safe torque off (STO). Safe brake control (SBC). Safe stop 1 (S51)

j| 4. Copy axis parameters from RAM to ROM

Pulse disable Channel 1 active

Ener the current password
\ (defauk password: 0)

Enter the new password

Repeat your entry:

_ sgeaop! — - o P
Password input 9 @ i ST0 selected | | O Channel 1
ASS S SRS s Channel 1 | || Puise disable Channel 2 active o
ulses
; o Chamel 2

st0 |

STO active “STO active" output

=]
| extended |

d Channel 1
seltings | o

Sale brake closing

\ W
— \é)_%m
: 00—

STO selected |
ms  Chanel2 |

Safe brake control

| 3. Enter password |

Channel 1

[0] Inhibit SBC -

:
0 m! O
1
Channel 2

\

Safe biake control
Channel 2
[0] Inhibit SBC

Activate settings

ASSS S LS L L LRSS

| 1. Copy parameters |

|§ Save parameters

Alter ackvalion of

the salely paramelerzation, this shoukd also be saved
101the diive [Copy RAM to ROM]. An acceptance fest

\ Copy parameters

Activate settings

2. Activate settings
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\ \
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\ \
\ \
A
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Forced dormant
error detection

Copy parameters

Activate settings

To fulfill the requirements of EN 954-1/ ISO 13849-1 and IEC61508 with respect
to timely fault detection, the functions and switch-off signal paths must be tested
at least once within a defined period to ensure that they function properly. The
maximum permissible interval for forced dormant error detection with the Basic
and Extended safety functions is 9000 hours or once a year.

After expiration of the time, the alarm "1699: SI CU test of the switch-off signal
paths required" is issued.

For the Basic Functions, the concurrent switching of the switch-off signal paths
(protective door open/closed) must be made for this purpose.

After completion of the input in the parameter screens, the "Copy parameters”
function must be initiated. This function copies the entered parameters (CU
parameters) to the associated storage locations on the Motor Modules (two-
channel data storage).

"Activate settings" activates the configured inputs and exits the Sl
commissioning mode. Prior to the activation, you will be requested to enter the
password. The default S| password setting is 0.

You will also be requested to back up data from RAM to ROM. The axis-related
backup suffices to save the changed Sl parameterization on the CF card. The
project can then be downloaded to the PG.

The F1650 (2003) and F30650 (2003) faults will be issued when the
commissioning mode is exited. These notify that at least one S| parameter has
changed and so an acceptance test is required. The faults can be
acknowledged normally.
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SIEMENS
Acceptance test

Overview

The machine manufacturer must carry out an acceptance test of the selected Safety Integrated
functions (Sl functions) on the machine.

During the acceptance test, all the limit values entered for the enabled Sl functions must be exceeded
to check and verify that the functions are working properly.

Requirements for the acceptance test

« The machine is properly wired.

« All safety equipment such as protective door monitoring devices, light barriers, emergency-off
switches, and limit switches are connected and ready for operation.

« Commissioning of the open-loop and closed-loop control should be completed, since otherwise the
ramp-down values can be changed by the altered dynamics of the drive control, for example.
These include for example:

— Configuration of the setpoint channel
— Position control in the higher-level controller
—  Drive control

| BGIA || 59|

The acceptance test must only be carried out after
the safety functions have been commissioned and

Institut fiir Arbeitsschutz der
1
POWER ON reset] Deutschen Gesetzlichen Unfallversicherung
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Acceptance test The acceptance test is designed to ensure that the safety functions are correctly
parameterized. The measured values are used to check the plausibility of the
configured safety functions. The measured values determined are typical and
not worst-case values. They represent the behavior of the machine at the time
of measurement. These measurements cannot be used, for example, to derive
maximum ramp-down values.

Extended

safety functions The acceptance test for systems with Safety Integrated Extended Functions
(Sl functions) is focused on validating the functionality of Safety Integrated
monitoring and stop functions implemented in the drive system. The test
objective is to verify proper implementation of the defined safety functions and
of test mechanisms (forced dormant error detection measures) and to examine
the response of individual monitoring functions to the explicit input of values
outside tolerance limits.
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Acceptance test SIEMENS

Authorized persons and acceptance report

Each Sl function must be tested and the results documented and signed in the acceptance report
by an authorized person. The acceptance certificate must be stored in the machine logbook.

In this context, this is a person who is authorized by the machine manufacturer and who has
adequate professional training and knowledge of the safety functions in order to conduct the
acceptance test in a proficient manner.

Note
The information and descriptions regarding commissioning must be carefully observed.

If any parameters are altered by Sl functions, the acceptance test must be carried out again and
documented in the acceptance certificate.
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Authorized person An authorized person may therefore also be an employee from another
company appointed to carry out tests where the above conditions are met. In a
practical sense, this means that e.g. a SIEMENS service technician may by alll
means be involved in carrying out the acceptance test for the OEM and also
sign the acceptance report.

However, a competent employee working for the machine manufacturer is
entitled at all times to confirm the validity of the acceptance report; this is
generally the company's safety officer.
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SIEMENS
Acceptance test

Contents of a complete acceptance test

1. Documentation

(1) Machine description and overview diagram
(2) Sl functions for each drive
(3) Description of the safety equipment = Function test, Part 1

Function test with a check of each individual S| function used = Function test, Part 2

(1) e.g."STO" function
(2) e.g."SLS" function ...

3. Completion of the report — documentation of the commissioning and countersignatures

(1) Check the safety parameters
(2) Record the checksums

(3) Verify the data backups

(4) Signatures

4. Appendix — Measurement records for the function tests

(1) Alarm reports

(2) Trace recordings

(3) User-defined value or parameter lists
(4) Screenshots where applicable
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Documentation Overall acceptance of a machine obviously also includes corresponding
documentation of the safety-related mechanical parts, controllers, structures,
process description, etc. Particularly strict regulations also apply to machines
and plants which fall within the scope of FDA conformity.
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SIEMENS

Acceptance test
Auxiliary materials for an acceptance test

Safely Integrated | Safety checksums | et ‘iStg:ﬁveOZ_STDDH,:dU = !/)nf User-defined ——
ety Integral ety checksums aram... a Parameter te: H Ine value
Safety funclion selection S& (Al ~lax=]an B parameter list ~|an =
| =l 1 Safety logbook
l J 2 @p9801 Sl enable, functions integrated in the drive (Motor Module) CH
3 @ro770[0] Sl version drive-integrated safety function (Control Unit), Safet... 4
4 ra870[0] Sl version drive-integrated safety function (Motor Module), Saf... 4
Configuration 5 r9780 Sl monitoring clock cycle (Control Unit) 400
B r9880 SI monitoring clock cycle (Motor Module) 400
Motion monitoring 7 TestSTO
Safe basic functions 8 p10 Drive commissioning parameter fiter [0] Ready
(5TD. SBC) 9 @p9601 Sl enable, functions integrated in the drive (Control Unit) CH
10 p9601.0 STO (SH) via terminals (Control Unit) enable Inhibit
TR .l —
S e SLSactwe| Active level: 4 s
Lo iizieid 1SLs) Active SLS it value:
ity below _
Screenshot of the  Fe=szipraars © vty boon s}
expert list / —— [ 8 SDI poskive active
ra hIC screens )] B SOI negative active -
arep L j—T Q SLPachwe| active] - [ Trace recordlngs J P vRrR——
Safe position monitoring -
(SLP. SP) ‘ © shutdown paths req
NOTET
The acceptance test must be carried out for each configured ] T
control, which may be via terminals, via the TM54F or via T AN A
‘safety factory sl
Change setings | | Safe homing | i
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STARTER Parameter lists/value lists created in STARTER simplify the documenting of
changes to individual content in parameters which often have to be re-recorded
during the acceptance test.
Further appendices can be attached to the acceptance report from the operating
manual, machine specifications, etc. A corresponding table of contents must be
created with a statement on the number of pages.
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Acceptance test

SIEMENS

Acceptance test documentation in the STARTER tool

Safety Function Manual.

parameterization.

An acceptance test of the safety settings can be
produced under "Documentation”. The protocol
corresponds to the template provided in the

The user obtains the result in the form of a
standard-compliant document where the data for
function test Part 1 (system description) are
already completed as read out of the online

Course DR-S12-PM

Page 14 - 36

“ﬂ- STARTER - SI_C14 1 - [5120_CU320_2_DP.SERVO_02 -
ﬂ Project Edit Target system View Options
) get sy

|| ]| S| % || @| o]~ X2
3 U e i 2 i o A il I

=-8p s.c4
%) Paste single drive unit
=+ [, S120_CU320_2_DP
% Automatic Configuration
> Overview
@#-» Communication
@- » Topology
= [ Control_Unit
-] Infeeds
@] Input/output components
-] Encoder
-] Drives
@+~ iy SERVO_02
@<= [ SERVO_03
) ) Documentation
‘ Create acceptance documentation
B Created acceptance documentation
-2 SINAMICS LIBRARIES
#-'—] MONITOR

STARTER

The option for producing standard-compliant acceptance test documentation is

integrated directly into the commissioning tool.

The document is restricted to the recording of drive-relevant safety parameters;
an F-CPU contained in the project or other devices integrated into the structure

of the safety system cannot be recorded here.

Function test Part 1 The data for function test Part 1 can be completed online provided that they
cover the parameters of the drive unit. This saves a lot of time and avoids any

typing errors.

Completion of

the report The document produced contains all necessary fields down to the signature
screens. It is created as an .rtf document that can also be edited in Microsoft
Word, for example.
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/ SMC / DQlI

FW update without
new dbSI| functions

Replace SMI / SME

Replace power unit
(Motor Module)

Course DR-S12-PM

Supplement HW
data/configuration/
software version

Supplement version
data

Supplement HW
data/configuration/
software version

Supplement HW
data/configuration/
software version

Acceptance test for changes
Hardware replacement/service work (1)

Yes, remark limited to
replaced/changed
components/version/
configuration

No

Yes with note

Limitation to replaced
components

Yes, remark limited to
replaced/changed
components/version/
configuration

Page 14 - 37

Only if system clock
cycles changed

Check the safe actual
values and the dbSI
functions of the drive

Only if system clock
cycles changed

SIEMENS

Which test measures/documentation must be completed when changes/service work/hardware
replacements are made to the tested machine?

| Measure | Documentation | Function test Part 1_| Function test Part 2

Replace/update
software/reconfigure
the PROFIsafe I/O

Supplement,
new checksums,
countersignature

Supplement,
new checksums,
countersignature

Supplement,
new checksums,
countersignature

Supplement,
new checksums,
countersignature

Example document

For the acceptance test protocol is provided in the Safety Integrated Function
Manual for the relevant drive type.

The details it contains refer exclusively to the dbSlI functions of the drives.
Further safety-relevant machine components and/or functions must also be
tested and/or documented. (e.g settings for HW safety relays, safety light array
evaluation devices, safety light barriers, EMERGENCY-STOP switching
devices, ASi Safety at work, safety functions and programs, fail-safe controllers,

etc.)

SITRAIN
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Acceptance test for changes SIEMENS

Hardware replacement/service work (2)

Which test measures/documentation must be completed when changes/service work/hardware
replacements are made to the tested machine?

Function test Part 1 | Function test Part 2

Change to an Supplementary Sl No Test of the changed Supplement,
individual limit value function of drive limit value new checksums,
(e.g. SLS limit) countersignature
FW update with new Supplement version  Yes, for changes Yes, explicitly the new Supplement,
dbSI functions data dbSlI functions. The new checksums,
previous ones only if countersignature
clock cycles have
changed.
Standard Supplement HW Yes Yes Checksums,
commissioning with data/configuration/ Countersignature
identical dbS| settings software version
‘ -
a |
5 '\->
= o
S e
Course DR-S12-PM Page 14 - 38 SITRAIN © Siemens AG 2015
Note If in doubt, always document, test and describe each change. Verification must
be made for work on already tested, accepted machines and systems each time
the safety systems are accessed,; this verification may take the form of a
separate protocol or an appendix to the existing protocol.
The countersignature may also be made in electronic form, e.g. with an entry in
the shifts log and later printout with a real signature — the manufacturers must
define an appropriate procedure here for their safety officers to regulate the
handling of safety passwords.
SITRAIN Page Course DR-S12-PM

Training Document 14 -38 Drive based safety integrated




SIEMENS

Exercises

« Exercise 1: Parameterizing and testing "STO"

« Exercise 2: Parameterizing and testing "SS1"

iy L4
e [
CdaaaT™ b
Course DR-S12-PM Page 14 - 39 SITRAIN © Siemens AG 2015

Prerequisites Status of the device:
* First commissioning completed

Safety information Please note that:
» The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The Training Documents alone are not sufficient.

SITRAIN Page Course DR-S12-PM
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Preparation

signal paths.

Exercise 1: "Safe Torque Off" (STO) function

Basic Function "Safe Torque Off" (STO):

Pulses of the drive are safely "canceled", i.e. the torque-producing power supply is safely
disconnected. Control is performed through two channels (independent switch-off signal paths: DI via
SW, Enable Pulses via HW) Common DI via CU for all functions. Internal monitoring of both switch-off

SIEMENS

,\ Trigger
- SS1
nA 1

1

1

I

: Controlled

I

I

shtdown \: - STO (no torque)
|
= — > ¢

.

brake ramp.

Purely time-based,; i.e. only the timer whose expiration is the basis for STO activation is implemented
with 2 channels (safe). Drive is braked along the OFF3 ramp (non-safely), there is no monitoring of the

Basic Function "Safe Stop 1" (SS1):

Course DR-S12-PM
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Description

Note

Preparation

Using this exercise, the basic safety functions integrated in the SINAMICS S120
drive are introduced ("drive based Safety Integrated Basic Functions").

You will learn about the following safety functions:
+ Safe Torque Off (STO)
+ Safe Stop 1 (SS1)

You will get to know the extended safety functions (dbSI Extended Functions),
for instance Safe Stop 2 (SS2), Safely Limited Speed (SLS), Safe Operation
STOP (SOS) and Safe Position (SPO) as well as generating the acceptance
protocol within the scope of the advanced course "DR-SNS-SAF".

It is possible to use the "dbSI Basic Functions" with any project that you use in
the course, in the "Servo" or "Vector" operating mode.

Select one of your projects, and make sure that the following functions operate:
» DIO: On/off 1 for "Servo_02" = the drive is switched on and switched off

* One of the purely digital inputs of CU320-2 (DI 1 to DI 7) is available and is
"deenergized"

Parameterize 5 seconds for the OFF3 ramp (so that you can clearly observe it).

SITRAIN
Training Document
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Exercise 1: "Safe Torque Off" (STO) function
Parameterization

SIEMENS

'l STARTER - SI.C141 - [
£ Project Edit Targ,

= &) sLaal
# ) Paste single dr
a4l 5120_CU32
# Automatic
> Overview
%-» Communi
#- > Topology
@+ [ Control
) Infeeds
) Input/outp|
@) Encoder
& £ Drives

-8
¥ ¥
20
c

§39

Safety Integrated | Safety checksums |
Safety function selection

IBasw functions via onboard terminals _:_]
Safe torque off (STO). Safe brake control (SBC). Safe stop 1 (SS1)
Safe stop 1
Dl me STO selected
2.00 s Channel 1
Control unit (terminal)
Y| Control_Unt: 7221 - E [—] O—
[0]S51 with OFF3
{ OFF3 |
Motor module (terminal EP) (7 3]
Ll I —| ©—
STO selected
200000 ms Channel 2
Safe brake control
Channel 1

> Brake control
>

> Friction characteristic

®

+

» Commissioning

» Messages and monitoring

m

STO

extended
settings

Pulse disable Channel 1 activej
O

4
Pulse disable Channel 2 activel

O

A4
STO active "sT(
=5 Chj

040]
1l
Safe br
al
o]
1]

Ch,
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Parameterization

Scroll within your drive object "Servo_02" to the "Safety Integrated" function:
>> Drives > Servo/Vector > Functions > Safety Integrated

1. Activate the menu for the safety functions using the "Change settings" button
and enter a password of “0“ (or if required, “1%).

2. Select the variant “STO/SBC/SS1 via terminal® in the "Safety function
selection" (variants with “Motion Monitoring“ are only for dbS| Extended").

3. Assign the free digital input to the "Control Unit (DI1)“ input, and enter 2 s as
the simultaneity monitoring under "Extended settings.

4. Use the "Activate settings" button to activate the settings; if necessary,
define the number "1" as password (PLEASE do not use any other number
as a password) and save the changed axis parameters.

SITRAIN
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Exercise 1: "Safe Torque Off" (STO) function
Parameterization

SIEMENS

'l STARTER - SI.C14.1 - [
0 Project Edit Tergdh G iy Integrated | Safety checksums |
_I_l_&[ _J Safety function selection
E = IBasio functions via onboard terminals LI
. Safe torque off (STO). Safe brake control (SBC). Safe stop 1 (SS1)
= 8 sLcist Puise disable Channel 1 active
®) Paste single dr Safe stop 1 o
= fl, 5120 CU3 Delay time -
#) Automat STO selected
;J O:‘e.;vn;‘:\.\:( ; : 200 $ Channel 1 Pulse disable Channel 2 active]
> c Control unit (terminal) Py
@ ommuni
e ) Contro_Uit: 7221 C [ 1 ¢ [—] — b
: E: ec;:uol [0]SS1 with OFF3 STO STO active "sTg
%2 Input/outp { OFF 3| © =
@& Encoder Motor module (terminal EP) |1— 3] extended
=} Drives ==t selings 0-@ i
o4 @ SER STO selected e
# Pas 200000 ms Channel 2 - Safe br
> Co 3
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R Driv 0=0]
> Col Safe brake control Euk
» Set Channel 1 _— - rh
#-» Op: L]
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>
> Brake control
>
> Friction characteristic
@ Messages and monitoring
@) Commissioning
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Function test Presently, both channel 1 and channel 2 signal “Pulse disable active = blocked*:
Channel 1 is enabled by the DI of the CU320-2, which you defined.
Channel 2 is enabled via “Enable Pulses, EP* (on the exercise equipment

"2-axis case" with the switch located above the line switch).

1. Activate the two switches for the safety channels with a simultaneity of 2 s:
= A pulse enable is produced in both channels

2. Switch on the drive
= The motor accelerates to the specified setpoint speed.

3. Open the two switches for the safety channels "within 2 s™:
= The pulses are immediately canceled (disabled) in both channels

4. Switch off the drive, close both switches for the safety channels "within 2 s"
and switch on the drive
= The motor accelerates to the specified setpoint speed.

5. Open one of the two switches for the safety channels:
= The drive is switched off after 2 seconds with the fault messages "STOP

A triggered" and "Defect in monitoring channel....".

SITRAIN Page
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Parameterization

Exercise 2: "Safe Stop 1" (SS1) function

SIEMENS

Safety Integrated | Safety checksums |

Safety function selection

[Basic functions via onboard teminals

=]

Safe torque off (STO). Safe brake control (SBC). Safe stop 1 (SS1)

Sale stop 1

Pulse disable Channel 1 active

Pulses

\\\"\\"\\“‘\\“‘\\‘.\“‘\\“§

@ [Biocked |
Delay time STO selected Ehannen
Control it i ) 10.00 & Channel 1 Pulse disable Channel 2 active Pu
ontrol urit [terminal ses
= Blocked
T Control_Unit: 7221 : C E \T|—i| O— O [Blocked | Channel 2
[0]S51 with OFF3 = STO STO active “STO active" outwl
OFF 3
Motor module [terminal EP) - o]
1 © extended —
L | —— & — settings Channel 1
0 IEI
E0 STO selected “ - O
= Chennel 2 - Safe brake closing | Brake
active control
logic
Safe bizke control
Channel 1 —_— Channel 2
[0] Inhibit SBC - —
Safe biake control
Channel 2
[0] Inhibit SBC
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Task

Function test

Power On Reset

Use the "Change settings" button to obtain access to further parameterization of
the safety functions and enter a password of "1".

Assign 10 s as delay time for SS1 in each case.

Use the "Activate settings" button to activate the settings; if necessary, define
the number "1" as password (PLEASE do not use any other number as a
password) and save the changed axis parameters.

Close the two switches for the safety channels "within 2 s" to obtain the pulse
enable for both channels.

1. Switch on the drive
= The motor accelerates to the specified setpoint speed.

2. Open the switches for the safety channels “within 2 s*
= The motor decelerates with OFF3 to standstill, after 10 s the pulses for
both channels are canceled (disabled)

3. Switch off the drive, close both switches for the safety channels "within 2 s"
and switch on the drive
= The motor accelerates to the specified setpoint speed.

4. Open one of the two switches for the safety channels:
=>» The drive is switched off after 2 seconds with the fault messages "STOP
A triggered" and "Defect in monitoring channel....".

Acknowledge the pending error messages.
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Chapter 15

Communication
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Learning Targets

+ You will know the fundamental principle of data transfer between converter and SIMATIC
S7

* You will be able to set up communications via PROFIBUS on the basis of a standard
telegram

Course DR-S12-PM Page 15 - 2 SITRAIN © Siemens AG 2015

SITRAIN Page Course DR-S12-PM
Training Document 15-2 Communication




SIEMENS

Connection of the components

Operator control and monitoring — HMI:
WinCC flexible

Control

Communication

Drive system

'... SINAMICS

IO

Drives
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Automation The automation systems require various hardware and software components for
the machine control.

*  HMI (Human Machine Interface)

+ Control
+ /O
» Drives
Communication The various components in the automation system communicate with each

other via networks that are set up as a PROFIBUS network or PROFINET
network, for example.

There are often several different networks in an automation system, which are
then interlinked via modules that have a routing function.

SITRAIN Page Course DR-S12-PM
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Forms of communication
overview

PROFIDRIVE:
via PROFIBUS or PROFINET
PIR[O[F] |
8JU[s A\

SIEMENS

OA Link

o) E—
cuaz0-2

000
Abbildung 1: Beispiel 1 - DRIVE-CLIQ-Topologje

SINAMICS Link

SINAMICS 1 SINAMICS 2
p8836 = 1 p8836 = 2
CBE20 CBE20
P2 Pp1| [r2
SINAMICS Link

Connection to panels
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Forms of communication
Cyclic and acyclic communication

(PROFIBUS: Master, Class 1
PROFINET: IO controller) .

O

PROFIdrive

P[R[O]F] I

BJUJS

SIEMENS

PG
(PROFIBUS: Master, Class 2
PROFINET: 10 supervisor)

v AN

Acyclic

Cyclic
communication

communication

\N 2z

Control Unit
(PROFIBUS: Slave,
[E=2 PROFINET: 10 device)
(o )
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PROFIdrive

Cyclic
communication

Acyclic
communication

With its version of the drive profile PROFIdrive published in September 2005,
the PROFIBUS User Organization (PNO) produced an extended standard that
is applicable both to PROFIBUS and PROFINET. The long-proven PROFIdrive
profile at PROFIBUS is now also available for PROFINET under the same user
interface. Separation of the application and communication gives both the
manufacturers of devices and users trouble-free access to PROFIdrive
applications on PROFIBUS or PROFINET and thus the freedom to select the
optimal communication system.

The PROFIdrive drive profile describes the drive interface from the viewpoint of
the control application and its mapping to the communication system. It uses six
application classes to cover scenarios ranging from simple frequency
converters to highly-dynamic servo drives. PROFIdrive has been tried and
tested as an application profile for drives that use the PROFIBUS interface for
many years now; as of Version 4.0, it is also available for drives with
PROFINET communication. This means that drives for PROFIBUS and
PROFINET can be implemented using the same profile.

In each bus cycle, data are exchanged between the Profibus master/PROFINET
controller and the Profibus slave/PROFINET device. This is done typically on
the basis of standard telegrams.

Only on request are data are exchanged between the Profibus master/
PROFINET controller and the Profibus slave/PROFINET device. This data
exchange typically requires several bus cycles until a job is fully processed.

SITRAIN
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SINAMICS link
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.
|-
—r—

PROFIBUS/PROFINET

SINAMICS 1 SINAMICS 2 SINAMICS 3 SINAMICS 64
p8836 = 1 p8836 = 2 p8836 = 3 p8836 = 64
CBE20 CBE20 CBE20 CBE20
[ e [ === [ o ] |EIDDI:||
P2 P1| [P2 P1| [pP2 P1
SINAMICS Link
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SINAMICS Link

SINAMICS Link enables data to be directly exchanged between several Control
UnitsCU320-2 DP or CUD, which for this purpose must be equipped with the
CBE20 supplementary module. Other nodes cannot be integrated into this

communication. Possible applications include e.g.:

Torque distribution for n drives
Setpoint cascading for n drives

Load distribution of drives coupled through a material web

Master/slave function for infeed units

Links between SINAMICS DC-MASTER and SINAMICS S120

SITRAIN
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OA-Link
Open Application Link

SINAMICS OALINK (Open Application Link)

+ Direct coupling of 2 Control Units via the Drive-CLiQ-Ports
+ Direct communication relation only between 2 CUs.
* In maximum configuration 3 CUs should be coupled (recommendation)

+ In each coupled CU the OA-Application ,OALINK®* must be loaded and activated via
License (MLFB: 6SL3077-0AA01-0ABO).

User data length:
* 120 Words of user data
EDRIVE-CLIQ per COﬂneC’[iOn
Data transmission:
swcss+ - Cyclical
with CU320-2 )
*  Minimum cycle 1ms
« NO isochronous

EDRIVE-CLIQ

B ORIVE-CLIQ BORIVE-CLIQ

Gonirol Uit for

Cartrol Uni for
technology with technalogy with
ncc

DCC

Carirol Unit for
Drives

Control Unit for Control Unit for SINAMICS 5120
Diives Drives DCIAC-Dive

wilth CU320-2
DRIVE-CLIQ

MDRIVE-CLIQ DRIVE-CLIQ

operation
Available in Control Unit:
« CU320-2
Topologische Prinzip Sicht des Open Application Link + CUD Advanced

Splitting up the calculation power for technology- and drives functions to 2 CUs,

especially for DCC applications
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Connection of HMI-Panels

1;”“ -
Parameter number Data block number
Parameter index Data block offset
; |l
p2900.0 ¢ DB2900.DBW 0
p2900.1 ¢ DB2900.DBW 1
Drive object HMI
P101.0  seeresrssssmnsensinnnssisniinsisniins > DB101.DBW1024
7 N 7N
Parameter number Parameter index Data block number Data block offset
N N ¥
P101.1  eesvsecscccsscscescscssessescenascene > DB101.DBW1025
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HMI-Panel You can use a SIMATIC HMI as a PROFIBUS master (master class 2) to

access SINAMICS directly. With respect to SIMATIC HMI, SINAMICS behaves
like a SIMATIC S7. For accessing drive parameters, the following simple rule
applies:

¢ Parameter number = data block number
« Parameter sub-index = bit 0 ... 9 of data block offset
» Drive object number = bit 10 ... 15 of data block offset

SITRAIN Page Course DR-S12-PM
Training Document 15-8 Communication




Course DR-S12-PM

PROFIDRIVE
cyclic communication

communication following elements:

SIEMENS

Cyclic communication

* exchange time-critical process data

Telegramme und Prozessdaten

Cyclic The receive and send words comprise the

* Receive words: Control words or setpoints
« Send words: Status words or actual values

Page 15-9 SITRAIN © Siemens AG 2015

Telegrams and
process data

Standard telegrams

Manufacturer-specific
telegrams

Cyclic communication is used to exchange time-critical process data.

When a telegram is selected the drive unit (Control Unit) process data that is
transferred is determined.

From the perspective of the drive unit, the received process data represents the
receive words and the process data to be sent the send words.

The receive and send words comprise the following elements:
* Receive words: Control words or setpoints
» Send words: Status words or actual values

The standard telegrams are structured in accordance with the PROFIdrive
Profile. The internal process data links are set up automatically in accordance
with the telegram number setting.

For example there the following standard can be selected:
1: speed setpoint 16 Bit

2: speed setpoint 32 Bit

3: speed setpoint 32 Bit with 1 encoder for positioning

4: speed setpoint 32 Bit with 2 encoders for positioning

The manufacturer-specific telegrams are structured in accordance with internal
company specifications. The internal process data links are set up automatically
in accordance with the telegram number setting.

SITRAIN
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PROFIDRIVE
application classes

Speed control drive Position control

SIEMENS

Automation Automation
Technology Technology
PROFIBUS/PROFINET | I A I A PROFIBUS/PROFINET
[ Ismedsetpont ] | [(CSeecdacualvave] ] [Pt o Semmoare] ]
Drive Drive Drive Drive Drive
I Interpolation I | Interpolation |
Open Loop Speed Confrol/ Open Loop Speed Control/ O pen Loop Speed Control/ Pasition Control . Position Control
Closed Loop Speed Control Closed Loop Speed Control [Closed Loop Spead Control
lcnseq Loop Speed Control | |cwased Loop Speed Control |
Encoder Encoder Encoder
(optional) (optional) (optional)
Encod Encod
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Description

Application class 1

Application class 3

There are different application classes for PROFIdrive, depending on the scope
and type of the application processes. PROFIdrive features a total of six
application classes, four of which are discussed here.

In the most basic case, the drive is controlled via a speed setpoint by means of
PROFIBUS/PROFINET. In this case, speed control is fully handled in the drive

controller. Typical application examples include simple frequency converters for
controlling pumps and fans.

In addition to the drive control, the drive also includes a positioning control,
which means that it operates as a self-contained single-axis positioning drive
while the higher-level technological processes are performed on the controller.
Positioning requests are transmitted to the drive controller via
PROFIBUS/PROFINET and launched. Positioning drives have a very wide
range of applications, e.g. the screwing and unscrewing of caps in a bottle filling
plant or the positioning of cutters on a film cutting machine..
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Telegram overview

Standard telegrams in SINAMICS

Application class 2: Standard telegram 1 (16-bit nset)
[P0 mumber R 2

Application class 2: Standard telegram 3 (32-bit nset, with encoder)

1 2 3 4 5
STW1  NSOLL_B STW2  G1_STW

Actual value Z8W 1 NISTL_B ZSW 2 G1_ZSW G1_XIST 1 G1_XIST 2

Application class 3: Standard telegram 9
m 1 2 3] 4 5 6 7 8 9 10

Setpoint STW1 SATZANW  STW2  MDI_TARPOS MDI_VELOCITY MDI_ACC MDI_DEC MDI_MO

DE
Actuel value ZSW 1 Akt Satz Z5W 2 XIST_A
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Interfacing When interfacing via PROFIdrive, standardized telegrams in accordance with
the PROFIdrive profile are used to transfer all information between the drive
system and the SIMATIC. The structure and type of the information being
exchanged uniquely defines the number of the telegram.

Standard telegram 1 Is designed for simple speed-controlled applications. The telegram has a control

and a status word via which the basic functionality regarding activation,

deactivation, pulse and controller enable is handled. A 16-bit data word is used

for transferring the speed setpoint. The actual speed value is also transferred
back from the drive in 16 bits.

Standard telegram 3 Is designed for positioning applications. It also has an encoder control word and
encoder status word, as well as a 4-word interface to a measuring system. This

encoder control word implements functions, such as homing and measuring
input.

Standard telegram 9 Is designed for controlling a positioning axis via MDI positioning.

SITRAIN Page Course DR-S12-PM
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Telegram overview
Standard telegrams and SIEMENS telegrams

SIEMENS

;r“a‘f‘;m [l Funktion im Antriet pzDo1| PzDOZ | PZDO3 | PZD 04 | Pzos | PzDo I PzDO7 IPOZSDI P‘fgt’l F'ZD10| Pznnlpfzulpégrﬁuh?l P I PzD 17 { e Ipzmg
STW1 | NSOLL A | <=— Emplangstalegramm vom PROFIBUS
1 1 | Drehaahimgelmg, 2 Works 751 | WisT A | ——> Sendetslegramm zum PROFIBUS
STW1 NSOLL_B STW2
2 1 | Drehzahiregelung, 4 Worte = ETE S : = Lagegebersignal
STW1 NSOLL_B STWZ_| G1_STW
3 1,4 | Drehzahiregelung, 1 Lagegeber
Z8W1 NIST B ZSW2_| G1_ZSsW, GixsTT |61 xs1Z)]
4 | 1.4 | Drehzatirageiung 2 Lagegeber | NSOLL_B STW2_| G1STW | G2_STW |
) Z8W1 NIST_B Z5W2 | G1_ZsW G1_XIST1 G1_X15T2G2_ZsW] G2 XIST1_]G2_XIST2)
5 4 05¢| DSC. 1 Lagegeber 8Twi1 NSOLL B STw2 G1_8TW XERR KPC
Z5W1 NIST_B ZSW2_ | GI_Zsw G1_XIST1 GI_XIST2
5 |10sc| DSC. 2 Lagegeber STW1 NSOLL_B STWZ | GISTW | G2sTw | XERR | KPC
: ZSW1 NIST_B ZSW2 | G1_Z5W G1_XIST1 JG1xisT2]G2_ZsW] G2_XIST1_]G2_XIST2)
STW1 NSOLL_A
2 ! Drehzahiregelung, VIK-NAMUR ZSW1 |NST A GLAHIIAI!‘:V GLATT | MIST_GLATT| PIST_GLATT <4>
102 | 1.4 | Drehzaniregelung mit Momen- | STWI NSOLL B STWZ | MOMRED | GI_STW
! tenreduzierung, 1 Lagegeber ZSW1 NIST_B Z5W2 MELDW | G1_2sw G1_XIST1 ‘] G1_XIST2 ]
103 | 1.4 | Drehzahiregslung mit Momen- [ STW NSOLL_B STW2_| MOMRED | G1_STW | G2_STW |
tenreduzierung, 2 Lagegeber | Zswi1 NIST_B Z5W2 MELDW | G1_zsw G1_XIST1 G1_XIST2 GZilquﬁZix\STﬂG?iXISTZ]
s | 4 |DScmit zierung,| STW1 NSOLL_B STWZ | MOMRED | GI_STW XERR KPC
1 Lagageber ZSW1 NIST_B ZSW2 | MELDW | GI_zsw | GIXST1 GI_XIST2
D5C mit prm— NSOLL B STwz | MowReD | &1 stw ] Gesw] XemR | KPG
106 | 4 |2\ agegeber ZSW1 NIST B MELDW | G1 ZSW G1 XST1 1 G1 XIST2 162 zswlG2 xisT11G2 xisT2] GL = GLATT
DSC mit Momentenreduzierung, .
18 | 4 | 2Vagagern M| Telegrams 1 to 100 Vendor-independent Automated
352 | 1 | Drehzahiregelung, PCS7 standard te|egrams interconnection in
3an Einspsisung, 1 Wort SINAMICS
w0 | - [ cuton.oguercs JCEEERTPRKIELI Siemens-specific Automated
. CU (0O, Dighale 105 und standard te|egrams interconnection in
SINAMICS
999 Freie Verschallung Gber BICO
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Standard telegrams

Manufacturer-specific
telegrams

Free telegrams

are structured in accordance with the PROFIdrive profile. The internal process
data links are set up automatically in accordance with the telegram number
setting.

Examples for standard telegrams:

* 1 16-bit speed setpoint

+ 3 speed setpoint, 32-bit with 1 position encoders

» 4 speed setpoint, 32-bit with 2 position encoders

* 5 speed setpoint, 32-bit with 1 position encoder and DSC

» 7 positioning, telegram 7 (basic positioner)

+ 81 encoder telegram, 1 encoder channel

The manufacturer-specific telegrams are structured in accordance with internal
company specifications. The internal process data links are set up automatically
in accordance with the telegram number setting.

Examples for SIEMENS-specific telegrams:
» 110 positioning, telegram 10 (basic positioner with MDI, override and Xist_A)
+ 111 positioning, telegram 11 (basic positioner in MDI mode)

» 118 speed setpoint, 32-bit with 2 external position encoders, torque reduction
and DSC, as well as load, torque, power, and current actual values

+ 370 infeed
» 390 Control Unit with digital inputs/outputs

The send and receive telegrams can be configured as required by using BICO
technology to interconnect the send and receive process data.
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Hardware configuration
Integrating the drive

SIEMENS

&% HW Config - [SIMATIC 300(1) (Configuration) - SI_C15_1] o=
8 Station Edit Inset PLC View Options Window Help NOE
D8 8 &G L@ dua O RN

X g olx

DOWR PROFIBUS(1) DPnl Mark the drive system ‘ =

1 PS 307 5A - L £

2 %cpu 3152 PN/DP [~ 4)5120.C| Profile:  [Standerd -

X1 MPI/DP -

e WD m_b = ¥ PROFIBUS DP

erin ([ Pott 3 st 82 PROFIBUS PA

XCP2R Pot 2 5 PROFINET 10

3 @ [ SIMATIC 300

4 Tj Diz20c28v >

= { cooCWAR Ethemet(1): PROFINET-O-System (100) |

6 |§ Die/DOB24V/05A + SIMATIC PC Based Control 300/400

7 11 A28 B () IM1513 -8, SIMATIC PC Station

| tay

Transport_blue: Standard telegram 1

Filler_red: Standard telegram 9

Address range 276, 2 words

Address range 256, 10/5 words

I
5| @) s120.cU320_2 0P
Slot Module Telegram selection / defauk | address | O address | Comment |
4 Dave DXs Stanndand tekagrom 8 FED-TQVE 0. ,
[l WD Standand tokoran 3 FEDIVS o
& Lialss
7 Dove DN Standand teksgram 7, FED-Z/E P W
& Dive DN Standand tekagram 1, FED-2/2 B8
g Dove Dt
YAl WU e e P = PROFIBUSDP slves o SHATICS?. %]
Al W2 Usardafned 0.2 M7, and C7 (distributed rack) =
72 (|| Do Dats
m
Press F1 to get Help.
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Open station

Hardware
configuration

HW Config

To open "HW Config" from STARTER for a station that has already been
configured, simply double-click in the project navigator on the desired
SINAMICS device.

This step is required when additional HW components should be added
subsequently or when changes or checks should be made to previously
configured stations or HW components.

The hardware configuration is made with the "HW Config" editor. The hardware
in the project is simulated, e.g.:

* Type of the SINAMICS device
* Type of the /O modules

In addition, set the parameters for the entire SIMATIC and SINAMICS project,
e.g.:
» Configuration of the SINAMICS devices

+ Configuration of the PROFIBUS and assignment of the PROFIBUS
hardware

» Configuration of PROFINET and assignment of the PROFINET hardware

The "HW Config" editor is shown in the above figure: It consists of:
* A "Hardware Catalog" window

* A "two-part work window" that shows the rack or station frame with the CPU
inserted in slot 2, as well as detailed information on the selected objects.
Further objects can be added and edited from the hardware catalog.
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Hardware configuration
Telegram configuration

SIEMENS

Standard telegram 9 !
UrSEveprop =
Data Exchange Broadcast - Overview | Parameterization ]
General Configuration | Isochronous Operation | [
e P TeCoron | Address range 256, 10/5 words
1 . Shndamrd S'PZD = ek Data Exchange Broadcast - Overview | Parameterization |
= General Configuration Isochronous Operation
2 Standard telegram 1, PZD-...| No PROFisafe [ I
3 User-defined No PROFisafe Slot Drive PROFIBUS partner -
4 N PROFisA’S | Type  |Addr.|  Type | PR.|VOa.|Pro.|L.| Unt |Consste.
4 |Actualvalie |PZD1 |input 2 |25 [--- |5 |word |Totallen...
S L PZD 1 M 2 22 - | 10| Word | Total len...
6 | Axis disconn...
7 |Actualvae |PZD 1 |input 2 [276 [--- |2 |Word |Totallen...
. 8 | Setpoint PZD 1 | Output 2 |218 - |2 [Word |Totallen...
Overview ADelalls 7 4 o | ke deconad
10 |Actualvalve [PZD 1 | input 2 280 - |4 |Word |Totallen... |
Activate 11 | Setpoint PZD 1 | Output 2 [280 - |4 [Word |Totallen...
Master-slave configuration 4 - x4
Master (2) MPI/DP Overview ) Details / | « [
Station SIMATIC 300(1)
- ’ Activate.
Master-slave configuration 4
Master: (2) MPI/DP
E] Station SIMATIC 300(1)
|
[Cocd || W |
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General

out via the Profibus Standard Telegram 9.

I/O address

Data transfer between SIMATIC and SINAMICS for Filler_red drive is carried

Output address PAW 256 is used to transfer the process data (control word,

setpoint, etc.) to the drive and return the actual values, for example, via the

inputs.

The Standard Telegram 9 is output via output word PAW256 - PAW276
(10 words). The system function SFC 15 is required for transfer.

PROFIBUS master

Is the CPU with address 2 in the example shown.
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Telegram configuration in STARTER
Telegram type and comparison with HW Config

SIEMENS

Transport_blue: Standard telegram 1
T oaniA scsa mmcsmaoeer] Address range 276, 2 words

Filler_red: Standard telegram 9
Address range 256, 10/5 words

fl, Project Edit Targetsystem View Options Window Help

_QIP_LF!I&]_J_L_LJ_J_J_J_L_J__L_LJ__LJ_L_J_J
e U i o (A 1 e[

f BlS|E|

- &) x

IF1: PROFidiive PZD telegrams |IF2 PZD telegrams |

= &) siasa
®) Paste single drive unit Communication interface: PROFIBUS - Control Uin onboard (isogfonous)
= fl, 5120_CU320 2 OP The PROFIsafe communication is perfomed via this interface
> Overview
b S Cinnineaion The PROFIdiive telegrams of the diive obiects are transferredfh the folowing
S Comemiss Wtiifice The input data comesponds to the send and the puduaonhe e direction of the drive object
> o| | Mosterview:
@ > Topology ] Input data
& B Control_Unit Object | Drive object | -to. Tele am type R i Al
#) Paste DCC chart T[SERVO02 |2 | Standardtekgrghs,P2D-10%5_» || 5 | 256.265 256. v
S Configuration 2[SERVO_03 |3 | Standard telegram 1, PZD-222 | 2 [2m2m | 7
S Bpetlist 3 | ControlUnt |1 | Free telegram configuration wah BICO || & | 280.287 | 4 | 280.287
4 cpx i 4| TB30_04 4| Free telegram configuration with BICO 0 || o =
R0 09K uTrIUsTY ‘wu - - - - -
8= Inputs/outputs —
> Communication
% Diagnostics Adapt tek - Align telegram with HW Config: [ Setup addresses
s @ T830.04 A

Compare the telegram with the
hardware configuration, set up
addresses
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Telegram
configuration
in STARTER.

Besides the hardware configuration, the telegram configuration is also defined

The following commands can be used to open an overview of the telegrams that

are assigned to drive objects:
>> Drive unit -> Communication > Telegram configuration

Compare telegram

When the telegrams for the drive objects are defined in the STARTER, it is
necessary to enter the communication data in the hardware configuration also.
This can be done either manually or using the "Set up address" button. This
sets up the I/O ranges in the hardware configuration according to the telegram
settings in the STARTER.
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Communication
Receive direction, control word

SIEMENS

PROFIDRIVE
receive word

PROFIDRIVE Internal
‘ - control bits

Receive duection | Transmit diection | C | Binectar |

&
Iy
S
&
o

Teleguam configuation: [[1] Standard telegram 1, PZD-2/2 Change
q § gﬁHdemmewgmmm
3
8§48 Standard telegram 2
[ w [ssss 0000 _hex |[[__sTW - = 1 1.FZD BICD itercormection
(B

5555 D000 _hex NSOLLA [eT55(0]. CT. Speed comater spe ] "] 0 [©Hpt000] &1 0N 7 OFF (0FF 1]
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Receive signals

The signals received via Profibus or Profinet can be displayed word-by-word,
double-word-by-double-word or even bit-by-bit with Starter in online mode.
These signals are provided by appropriately assigned read parameters:

+  Word-by-word: r2050[0], r2050[1], ...

» Double-word-by-double-word: r2060[0], r2060[1], ...

+ Bit-by-bit: r2090.0, ..., r2090.15, r2091.0, ...,
r2091.15, ...

In this way, these signal can also be linked on to other drive parameters of the
corresponding format.
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Communication
transmit direction, status word

SIEMENS

Internal status
—

PROFIBUS
status word

- PROFIBUS
send word

PZD interface selection: IF1: PROFIBUS - Contiol Unit onboard

Receive direction  Transmit direction |Connedol binector ocnveﬂel'\ Binector connector converter |

Telegram configuration: (1) Standard telegram 1, PZD-2/2

¥ Hide inactive interconnections

> )[72083(0]  CO: Send binector-conm

5 67T Actual speed smoothed

@

=
=
w
o
o
a

e Standard telegram 2
|

Diagnostics PZD transmitted signsl ZSW1

0 (D) Ficy for swich o (1="Yes / O-Ho)

1 (@) Reody [1¥es 4 Oac]

2 @ Opesabon enabled (1+es / O=Ho]

3 (D) Fauk present (1-Yes / 0=Nol

4 () Mo cossting aciive [1<0FF2 inactive / DOFF2 active]

5 (@ Mo Duick Stop aciive (1=0FF3 rscive / 0=0FF3 aciive]

& (©) Swhchng an hied acive 1=Yes /0<c)

7 () Alam present [1-es / D=Nol

8 () Speed selp - sct val devishon in Iolesance |_oll [1ses / Osho]
9 (@) Contl syt [1722 /Do)

10 (0 F o compasien vk resched o awceadad (1 “Yes / D=Nol
11 @) Teeque kit reached (1Mo / Oses|

12 () Open oking ashe 1es /Hc]

13 (@) Alsm motor ovetemosrature [1-Ho / 0=Yes)

4:2 [0 factiv_~] [oetiv=] HDs [olActive)

# 0] _ o

14 @ reoct>aD1ves 0]

fy SERVO_02 |

(1o /D=Yes)

Clowe Heb

15 @@ Alarm powes urd
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transmit signals

The signals sent via Profibus or Profinet can be displayed word-by-word,

double-word-by-double-word or even bit-by-bit with Starter in online mode.
These signals are provided by appropriately assigned write parameters:

*  Word-by-word:

* Double-word-by-double-word:

* Bit-by-bit:

p2051[0], p2051[1], ...
p2061[0], p2061[1], ...

p2080[0], ..., p2080[15], p2081[0], ...,
p2081[15], ...
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Reference variable
Reference speed - Set speed

SIEMENS

Setpoint addition

Speed setpoint

Enable ramp-function generator

Enable setpaint Specified as %
e —
: AOE
Speed setport 1 o-fafi | ° ‘13' NoOFF3

)_/IlZDSE{'I]'EB IF1 PRO 1

125.00 ps

General reference parameters

[V Block automatic reference value calculation

i \ Drive data sets \ Command data sets | Units  Reference variables - selwgd st - setling|

0.00 rpm Interpolator e
Speed setpoint 2
 CA— ‘ FJ , 1 I A
- = 8 Reference variables
pm
Decekere| [ Display data sl Dive dataset: 0DS 0 For example reference speed: 6000
‘ Actual value |: Command data set CDS 0 rpm Add CDS... | |
at the time of  j—
OFF1/0FF3
=

[ 2000 [ Reference speed reference frequency [ 6000.00 [rpm
p2001 Reference vokage 1000 Vrms
p2002 | Reference current 800 Arms

[p2003 | Reference torque |368 [Nm
2004 Reference power 231 I
p2005 Reference angle 90.00 -

[p2007 | Reference acceleration [100.00 [revis® |
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Reference variables

as a percentage of a reference variable.

Numerous variables, such as speed, are not specified as absolute values, but

This means that the speed is configured and output as a percentage of the

reference speed.

You can specify the following variables:

+ Reference speed / reference frequency
» Reference voltage

» Reference current

» Reference torque

* Reference power

* Reference angle

+ Reference acceleration

The reference variables are defined during the commissioning phase but may

be adapted at any later time.
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SIEMENS

Speed Reference speed: 6000 rpm
6000 rpm Reference speed: 2000 rpm
Hex Dec
100 % 4000 16384
75 % 3000 12288
2000 rpm
1500 rpm
25% 1000 4096
0 rpm 0% 0000 0
FFFF -1
-33.3% EAAB -5461
-2000 rpm
-100 % Co00 -16384
- 6000 rpm
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Conversion

If the speed is specified via a higher-level PLC, for example, this value is
specified as a percentage of the reference speed.
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S7 CPU

Shaft
DB

I

Instance
DB

Cyclic and acyclic communication
via system functions

SIEMENS

Process data (PZD)
Cyclic communication
SFC15 2a32 Byte Steuerworte

|

SFC14 2332 Byte Steuerworte ||

|

Job data
Acyclic communication

I SFB53 < 240 bytes Parameter read/write job

|

SFB52 = 240 bytes Parameter read/write response I

|

SINAMICS
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Cyclic

communication Cyclic communication is typically performed on the basis of PROFIBUS
standard telegrams, whereby a defined number of words are transferred to the
slave/device depending on the length of the telegram and a defined number of
words are read from the slave/device in each bus cycle.
This cyclic exchange of data is also supported by system functions that enable
consistent sending and receiving of several words via the 1/Os.

Acyclic

communication Only upon request, data are exchanged between the Profibus master and the
Profibus slave. This data exchange typically requires several bus cycles until a
job is fully processed.
This data exchange is supported by system function blocks that carry out
processing of the data request.
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. . o SIEMENS
Cyclic and acyclic communication

using FB283

Operation with one axis

DB axis 1

UTD job data
Cycl Operation

Cyclical

2 Internal UDT data
operation s FB283 - 5
OB1 Data

Job box single

Data Reading out 1..10

parameters simultaneously

Traversing block
Instance DB

Process data

Internal data Signals S7 - SINAMICS
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Acyclic services Besides the cyclic communication there is also an acyclic communication which
tranfers data only if it is necessary e.g. to read out alarms or transfer a new
taregt position.

To make it easier there is a toolbox with the FB283 to support the programming
of the acyclic communication.

FB283 The SINAMICS toolbox comprises a sample project 'Fb283_Bsp_V2_1.zip',
which includes an interface block that allows to conveniently connect the
SINAMICS converters to PROFIBUS / PROFINET.

This version supports the following converters:
SINAMICS G120

SINAMICS G120D

SINAMICS G130

SINAMICS G150

SINAMICS S110

SINAMICS S120

Tasks of the FB283 The function block FB283 allows to transfer all the necessary drive process
data. This block is especially suitable for actuating the EPOS functions of the
SINAMICS S110 and S120, but it can also be used as a mere speed drive.

Further, the FB283 provides the following functions:

The existing drive parameters can be read or overwritten. The fault buffer can
be read out. You can transfer up to 64 traversing blocks with one function
trigger. Max. 10 arbitrary parameters can be read / written with one job (e.g. to
adapt the product).
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SIEMENS

Access points
S7ONLINE and DEVICE (STARTER, SCOUT)

Access point
DEVICE (STARTER, SCOUT)

Access point
S7ONLINE

PG with
STARTER

Control

Course DR-S12-PM
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PG connection

S7ONLINE

DEVICE

The PG/PC connection for the configuring, commissioning and the service can
be performed using interfaces on the SINAMICS.

The following interfaces are available:

+ 1 PROFIBUS interface DP1 (for CU320-2 DP only)

* 2 PROFINET interfaces PN (for CU320-2 PN only)

» 1 Ethernet interface X127

+ CBE20 option module for PROFINET with 4 RJ45 connections

» CBC10 option module for CAN bus

For configuring the interface, STARTER uses the STEP 7 tools HW Config and
NetPro.

The selection STONLINE is the key to TIA integration. It enables communication
to be established via the system network specified in the project, e.g. via
PROFINET/PROFIBUS/MPI, with all directly connected devices, with connected
controllers and, with the use of the S7 routing, even to the subordinate drives
connected to these controllers. This assumes that the nodes support routing.

The DEVICE selection provides the option of connecting STARTER (STARTER
V4.2 and higher) directly to a device either in parallel or alternatively to
S70NLINE, e.g. via the Ethernet interface. In this way, you can communicate
quickly with the device without having to make changes to the project settings,
either via the system network or via a separate connection in order, for
example, to adapt the parameterization or read out the diagnostics information.
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S7ONLINE access point
Integration of the drive in the HW Config

SIEMENS

& SIMATIC Manager - SI_C15_1 o[ @3]
File Edit Inset PLC View Options Window Help
D |87 F | % B E 0 25| % | M < No Fiter > AR

3 SI_C151 -- D:\Projekte_Aktuell\SI_C15_1

=& 5I_C15.1
il SIMATIC 300(1)

CPU 3152 PN/OP
&-{z1) S7 Program(1)
£ $120_CU320_2 DP

' 5120_CU320 .

£ Commissioning

@R HW Config - [SIMATIC 300(1) (Configuration) -- SI.C15_1]
n Station Edit Inset PLC View Options Window Help

D&e-8 8| &

s (ORI

= TP1778
= 20O UR PROFIBUS(1): DP master system (1) e
i PS 3075A - b ¢ §
CPU 3152 PN/DP =@s120C
HPUDP
PN-O m—"z’
Port 1 H ul
Port 2
Press F1 to get Help. 3
4 DI3XDC24V
: DTy Ethemet(1): PROFINET-IO-System (100)
3 |§ DI8/DOB24V/0.5A
7 Al212Bt a0 414151-3‘
8 - w
« il )
Press F1 to get Help.
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SIMATIC Manager

If the drive is operated within an automation system using a SIMATIC, the

SIMATIC Manger is used as the central starting point for engineering and
service.
If the drive is integrated into the network via the HW Config, this drive is visible
as an object in the SIMATIC Manager.

STARTER Double-click on the drive to open the STARTER. Alternatively, the
"Commissioning" button of the STARTER can be used to open it.
SITRAIN Page Course DR-S12-PM
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Access point STONLINE
Integration in NETPRO

SIEMENS

B HW Config - [SIMATIC 300(1) (Configuration) -- SI_C15_1] =3 EoR ==
@ Station Edit Inset PLC View Options Window Help NEE
DB & & dnds MO8 w2
DO UR PROFIBUS(1): DP master system (1)
1 PS 307 5A =
2 CPU 3152 PN/DP H5120.C
X1 MPLDP. i 98 NetPro - [SLC15_1 (Network) -- D:\Projekte_Aktuel\SLC15_1] = oy =
))g,nm iﬁf | m’i %2 Network Edit Inset PLC View Options Window Help _[&]x
X2P2R Pot Z 1 =0 g e s 53 12
3 1
4 DI3&DC24V |
5 DOIBOC22V/0 EA Ethemet(1): PROFINET-0-
6 DIB/DO&4V/0.5A
7 A 1288 FLEE m——————
g ] T
p SIMATIC 300(1) S5120_
] ‘pG P | [ e m 320 2 bF
| 1=
S E— - a1
Press Fl to get Help. 1 2 I
1
L S
|
Ready Bluetooth-Gerst (PAN).TCPIP.1 X235 Y4
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NetPro
NetPro.

The networks and network components of an automation system are shown in

Graphic connections are used to define which networks and which connections
are to communicate with each other.

In addition to the components like the CPU and the drives, the PCs/PGs are

also integrated.

This integration permits, in particular, the access to nodes that are not
connected to the same subnet but are only accessible using a gateway (router).

Access point
S70NLINE

The access point of the SIMATIC Manager is STONLINE. Configuration can

take place via the "Set PG/PC interface" menu if no connection is defined in

NetPro.

If a connection is defined as an S7TONLINE connection in NetPro, this

connection is highlighted in yellow. Modification via "Set PG/PC Interface...'

deletes this yellow connection and the user loses the routing information.
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Access point STONLINE
S70ONLINE address properties
‘2l STARTER - S1.C15_2 ol =)
Project Edit Targetsystem View Options Window Help
) | x| [ ] % ) & EEE
e 1 e 1 2 i e A ] e | 1 T
= 8 sics2 l ‘
* Paste single drive unit
e, 513 - f Propeties - S120_CUI0 2. 0P Properties - Drives (cnline)
? ;u Genersl Drtveuritaccess point | DEVICE ackesces | Obiect adbess | Genersl Moduie Addeesses |
a-» od Desice tande Sihasacs Rack F3
&> To Device SINAMICS 5120
) Duven chascimc cumaor - E=
&3 Inf Target station (e}
430 In Ocder G513 04D 1MADD B et
-2 En| Compare.. Versiorr 3
523 Dr Disconnect target device Connecton to target station 12 gaeway
e S — o Type Address 57 subnetID | Type Address
i -
CE Expert »
200 SINA Check consistency
) Pa Save and compile changes
-] MON] Swve and recompie all
oo [T v i protctin ' S7ONLINE Properties of online drives
Drive unit know-how protection = 1 —
T W | romamanmamonn -|—! 1. Gateway
Sertan|  ovwnes
SI20CU30]  Communicotion 5 IP address: 192.168.0.34
$120_CU320 Topology
L I S7 Subnet ID
M ems | | Documentation » B = —
et e (=] =] — 03DD-0005
-Qmmm" Properties PROFIBUS 4
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Properties

The context menu of the drive unit can be used to access the "Properties" menu
item to hide the properties of the drive unit/access point.

The following information is displayed:
» Device family

* Device

» Device version

* Order number

* Version

and

» Access point in use

S7ONLINE

DEVICE (STARTER, SCOUT).

"Set STONLINE addresses" can be used to show which addresses the target
device must have for STARTER to go online.
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PG with
STARTER

DEVICE (STARTER, SCOUT)

Control

Drives
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Access point DEVICE SIEMENS
Setting the PG/PC interface and selecting the target device

Access Psth | LLDP / DCP

(Atemative access for "A

Interface Pacameter Assi
TCPAP > IntellR) 82574L

EBPLCSIM(TCPAP)
Esmuse

<

Devices that go oniline with "Connect to selected taiget devices'™
Set PG/PC Interface X

Access Pont of the Applcation
DEVICE _ (STARTER. SCO! => Intel(R) PRO/1000 MT-Netzjhd

B TCPAP - IntelR) 82574L Gigabi
BB TCPAP > IntellR) 82577LM Gigab. o

Target Device Selection

[ Target device [ Accesyint
¥ Si20_CU320_2 bP O STONHE ®IDEVICE

nodes” in SCOUT or STARTER) 3 a
Target device selection ‘

G

>

Course DR-S12-PM

ﬁ;mggmz;lg Set the PG,PC |nterface Selact all ‘ Deselect all AISTONLINE Al Device
Intertaces - Access point: DEVICE Devices not supported by STARTER:
Add/Remove: Select ‘
Corcel | [_Heo ]
0K Cancel Help

Menu: Tools > Set PG/PC interface Menu: Target system -> Select target devices
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Access point

PG interface

The access path to the device for the access point DEVICE is configured in the
properties dialog of the SINAMICS S120. Here, the interface and addresses to
be used to establish the connection are set under the "DEVICE addresses" tab.
When starting to establish the connection, the PG/PC attempts to contact the
connection partners using these addresses.

These addresses do not necessarily have to match the addresses configured in
HW Config. However, if the PG/PC is locally connected to the SINAMICS then
in order to successfully establish a connection, they have to match the actual
addresses of the target system.

In the properties dialog, yellow is used to display via which connection
(PROFIBUS, Ethernet) the connection should be established. For this display,
the settings of the access point DEVICE are evaluated in the dialog "Set PG/PC
interface".

The PG/PC interface to be used to establish the connection to the target device
is specified in the "Set PG/PC Interface" dialog. After selecting the DEVICE
access point, in this dialog, in the list box "Access point of the application" the
interface drivers to be used must be selected in the list box "Interface parameter
assignment used".

When accessing via PROFIBUS, this dialog is also used to set the
communication baud rate. When selecting Ethernet communication, i.e. driver:
"TCP/IP — Intel® 82...." the IP address of the PG/PC must be set in the
properties of the Windows control panel.
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Access point DEVICE
DEVICE address properties

SIEMENS

Properties - $120_CU320_2_DP

Device famiy
Device:

Device characteristic:
Drder no.

Version:

General Drive unit / access pofft | DEVICE addresses | Ofect address |

Properties - $120_CU320_2_0P =
General | Drive unit / access pont  DEVICE addresses | Object address |

Intesface set for DEVICE IntelR) PRO/1000 MT-Netzwerkverbindung TCPIP

SINAMICS

SINAMICS 5120

Cu320-2DP

© Via outer

B5L3 040-1MADD-DAvex Address of 13t router

46
[

Tanget device address

DEVICE address

I —

Please select the address to be used for each ype

Access point used

o

Type Interface Address [ stot
PROFBUS | X1260P IO IE]
PPl | x1a0ms232 | |2
P @ X127 LAN 1892541122 |2
|©x1400 CBE20 [0.0.0.1 2

AN

v Set STONLINE addresses
& DEVICE(IntelR) PRO./1000]

DEVICE address of
the SINAMICS device

IP address:
_ 168.254.11.22
oK Cancel Help OK Cancer Ty I
Context menu: SINAMICS_S120 Context menu: SINAMICS_S120 -> Properties
-> Properties -> DEVICE addresses
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DEVICE address

The DEVICE addresses are also displayed in the properties next to the
S7ONLINE address.

Use the "Set DEVICE addresses" menu to set which address STARTER uses to
set up an ONLINE access to the target device.

If a connection is to be set up to LAN port X127, for example, the matching
interface configuration for the DEVICE access point must be set via the
"Set PG/PC connection" menu.

Then, the IP address must be entered in the Properties screen.

Finally, "DEVICE" must be selected as the access point in the "Select target
device" menu.

It is now possible to establish a connection to the drive via the "Connect target
device" button.
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Exercises

« Exercise 1: Add to the project

+ Exercise 2: Test the project

iy L4
e [
CdaaaT™ b
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Prerequisites Status of the device:
* First commissioning completed

Safety information Please note that:
» The course instructions have been produced for:
— A course held by a course leader
— Activities carried out on special training equipment

» The training equipment is operated under laboratory conditions.
In case of doubt, always ask your course leader — particularly when handling
components that carry electrical current or which can move.

* When carrying out work on equipment, the safety information in the
associated product documentation must always be observed!
The Training Documents alone are not sufficient.
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Exercise 1: Add to the project
Training equipment setup

CPU315-2 PN/DP
Ethernet, TCP/IP, PROFINET
IP address: 192.168.0.1

Ethernet |

PROFIBUS

S$120
PROFIBUS
address: 4

Course DR-S12-PM

Page 15 - 30 SITRAIN © Siemens AG 2015

Task

This exercise will consolidate your knowledge of the communication between a
SINAMICS S120 and an S7-CPU.

Start this exercise with an S7 project to which you add an S120 drive unit. You
can then use a variable table to control the drive.

1.

In the first step, the drive is to be traversed with a defined configuration.
Open the archived project "S120_Servo_1", load the data to the drive unit
and test the rotation of the motors.

Save the data to the ROM of the Control Unit. These data will be loaded from
the drive unit to the drive unit of the S7 project and modified during the
course of the exercise.

This exercise uses the S7-CPU integrated in the training equipment. This is
a CPU315-2 PN/DP that has a PROFIBUS and a PROFINET interface.

The PROFIBUS interface integrates the Control Unit of the drive. The CPU
communicates with the PG via the PROFINET interface.

Connect the Control Unit with the PROFIBUS cable.

Use the Ethernet cable to connect the CPU to the left LAN interface of
the PG.
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Exercise 1: Add to

the project

SIEMENS

Open a project, open the hardware configuration

1
.‘, SIMATIC Manager - [CPU_S120_servo_v46 -- D:\Projekte_Aktuell\... | = ||| %m-lm.ﬂmm_ﬂmn--mmmcw_ﬁﬂ == on =
Network Edit Inset PLC View Options Window Help -l|lx
&P File Edit Inset PLC View Options Window Help 8 % e Tinc . Optons window Hep | "
D (87 & | & 2 (ol |9 %5 % =B [4 v
?& CPU_S120_servo_v46 Object name I Symbolic name
=] SIMATIC 300(1) 3 System data .
=8 CPUS2PNOP |5 gy CYCL EXC T
@ S7Progamll) 1R conrol 5120 Contiol_5120 m e | g lporon
(B3] Sources o - - . =
@
Ready Intel(R) PRO/1000 MT-Netzwerkverbindung, T¢
Qm(m-(wnmm]m (Configuration) - CPU._SI20_servo. w61 T
B Stton Edt et PLC View Options Window Help x
DS @ e dda DOV
< m
Press F1 to get Help. Intel(R) P
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4.

Open the SIMATIC Manager.

Open the "S120_servo_V46_start" project. This project already has a

hardware configuration, the OB1 and a variable table. The PG has been

integ

rated in NetPro.

Open the hardware configuration in the project.
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Exercise 1: Add to the project
Insert SINAMICS CU320-2

SIEMENS

Properties - PROFIBUS interface SINAMICS

B HW Config - [SIMATIC 300(1) (Configuration) -- SL.C15_2]
BY Station Edit Insert PLC View Options Window Help

DS & & UM =0 - v

PROFIBUS(1): DP master system (1)

1 PS 30754 -
2 CPU 3152 PN/DP.
X1 HPLDP

- (4) 5120.C|

DI32DCZV
DO3ADC24V/05A
DIB/DOB4V/D 5A

AZc1260

General  Parametes |
=: [, @
Transmission rate: 1.5 Mbps
o B Suboet
Profle:  [Standaed etworked
PROFIBUS(T) 1
& SMOVERT < I o - |
=20 SINAMICS - roperie

SIMOTION G2 Properties - S120_CU320_2 DP [E==]

SIMOTION C<32

SIMOTION CX32 Duve Uit / Bum Address |

SIMOTION CX32-
51 L] SINAMICS DOW Device famiy SINAMICS
0 SINAMICS G120
-0 SINAMICS G120C] Device: SINAMICS 5120
B 20 SINAMICS G1200)
- SINAMICS G130 e g
B e o o [ |
(] SINAMICS GL1SO) OK
-0 SINMICS GM 1
=1 SINAMICS MY = 07 shave properbes =
00 SHAMICS 5110 — | P i
=0 SINAMICS 5120 e e ‘ i |

- :I (4 $120_CUZ20_2 DP

ot

Tedegram selection / defout | addbess | 0 address

$120CU320
$120 CU3202

e

M,
F Dava
5 [I| Do,

St inkazan 1 FEDZ2
L FED22 B

0

/2 SINAMICS SLISO
#1-0 SINAMICS SM120
T cnmER N

65L3 040-TMADD Do [CUZ20-
P, 51

Insenticn possible

SINAMICS 5120 CUI320-2 OP DP
lave, Diive TION -

3 $120CUN0DP

oF

TR T
FPaste obect Delete st
IChg Mases sisve corbgumeon E—
oot S Soom k|
Likls =
[ Cancel Help
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7. The CPU and the central modules are already integrated in the hardware

configuration.

A PROFIBUS network and an Ethernet network has also been created. Add

a CU320-2 DP from the catalog as slave with the following data: PROFIBUS
address 4, firmware 4.6. Complete the configuration of the telegrams by

clicking "OK".

configuration.

Save and compile the hardware configuration and close the hardware

10.0pen the SIMATIC Manager. After successful compilation of the hardware
configuration, a SINAMICS slave has been integrated into the project.
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Exercise 1: Add to the project
Go online, upload data, change telegram

SIEMENS

D& 87 ¥ B

&) SIMATIC Manager - [CPU_S120_servo_vd6 -- D:\Projekte_Aktuell... |- |- e &l STARTER - CPU_S120_servo_wi6

CPU_S120_servo_v46

4

- @ cruzs2enoP
=& S7-Program{1)

(@) Sources
&3 Blocks
= G $120_CU320.2 0P

B File Edit Inset PLC View Options Window Help _[&]x Project Edit Targetsystem View Options Window Helg
)0 %% W @ [ eres N : »| @ alis]®s
. C Symboke nane 3 1 e Y i A B [ (]

& BEEEE

€5 Comrmssionng

= &) CPU_S120_servo_wi6
#) Paste single drive unit
= fl, 5120 Cu320_ 2 0P
> Overview

#»
& > Topology

=8 CPU_S120_servo_vd6
#) Paste single drive unit
&l 5120_CU320_2 DP
> Overview
=-» Comy

> Telegram

Commiss. interface

IF1: PROFldive PZD telegrams | IF2: PZD telegrams |

Communication interface: PROFIBUS - Control Unit onboard (isochronous)
The PROFIsafe communication is performed via this interface

The PROFdive telegrams of the drive objects are transferred in the following order.
The input data comresponds to the send and the output data of the receive direction of the drive object.
) | Master view:

P Control_Unit
] Infeeds

-2 Input/output components

n TR " s | IF2. FZD tlpams
@23 Encoder SIe0 6 ja=—}Free
4 | ControlUnkt |1 Free telegram co PROPBUS
-2 Drives Wikt P2De oo Gyl dei exchenge) The PACsske commricalion’s peskomad vi s ledace
= 2a D,

Input data Outputdata |
Object | Drive object | N Telegram type Length | Address | Length | Address
[ 2 | 256.2%9 |

1[SERVO_02 | | Free telegram configuration wih BICO | 2 256259
2 | SERVO_03 3 e telegram 2.

T
e |
LI} 1 I 1

| Contr
Vithoat PZD (no cycic data e

The 0 T h e maste conigusstion
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11.

12.

13.

14.

15.

16.

STARTER must be open in order to commission the drive object:

>> S120_CU320_2_DP > S120_CU320_2_DP > Commissioning
The STARTER project is opened.

Go online with STARTER and download the data from the CU 320-2 to the
PG, save them and go offline.

The communication between the drive object and the S7-CPU must now be
adapted. Open the communication screen.

This table shows the objects in the project. You can set which telegram an
object uses to communicate with the higher-level controller here. Select the
standard telegram 1 for both drive objects. The "Set up addresses" button
is used to transfer the telegram settings to the hardware configuration of
the S7 project.

Save the data in the project, go online and upload the data to the CU. Then
save the configuration in ROM.
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- -
Exercise 1: Add to the project
- -
Load the hardware configuration
&% HW Config - [SIMATIC 300(1) (Configuration) -- CPU_S120_servo_v46] o o=
n Station Edit Inset PLC View Options Window Help - &%
DSB8 & & P dnn ORI N2
DOR i
1 ‘ PROFIBUS(1): DP master system (1)
2 CPU 315-2 PN/DP J
X1 MPLDP
2 PO =@ S5120C
X2PIR Port 1
X2FP2R Pot2 4
3 E
: DP slave properties DP slave properties
7 Data Exchange Broadcast - Overview | Parameteization | Data Exchange Broadcast - Overview | Parameterization |
s General Configuration | Isochronous Operation | Configuration | Isochronous Operation |
9 Defout = St | Drive PROFBUS partner B
10 Object Telegram selection Opton Type  |Addr.| Type |PR.[V0a.|Pro.|L.| Unk |Conshie.
n A [MorRoRes = ) mmm 2 2% |--- |2 |Word |Totallen..
2 Standard telegram 1, PZD-2/2 No PROFisafe S | Setpont [PZD 1 | Output 2 |2% |--- |2 |Word |Totallen..
3 | None No PROFisafe & | Axis dsconn...
i m 4 [ None No PROFisafe » 17 |Actualvae |PZD1 |input 2 (260 |--- |2 |Word |Totallen..
| [ 201 | Output 2|20 2 [Word | Totallen_.
Press F1 to get Help. 9 | Axis disconn.
|1 [0 [Axs dsconn.
Overview {Detais /] f Ouerview )\ Details / e ;Ij
_tavate.._ | Actvate
Master slave configuration 1 Master slave corfiguration 1
Master @ WP/DP Master @ MPVDP
Station: SIMATIC 300(1) Station SIMATIC 300(1)
Comment J a Comment. I ;
[ ok Cancel | Hep | [ok Cancel Help
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17. Open the hardware configuration.

Double-click on the drive icon to open the window for the DP slave
properties. The "Configuration" tab now shows the telegrams entered by
the STARTER. Each object has been assigned standard telegram 1.
Data exchange takes place via the 1/O interface.

Drive 1: 1/0O address: P256 — P259

Drive 2: 1/0 address: P260 — P263

The data is grayed out to make clear that these data have been changed
by the STARTER. The "Activate" button can be used to change the
telegrams; they must then be transferred to the STARTER again.

18. Transfer the hardware configuration to the controller.
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Exercise 2: Test the project
Variable table

SIEMENS

@Fnle Edit Inset PLC View Options Window Help

a8

&#; SIMATIC Manager - [CPU_S5120_servo_vd6 -- D:\Projekte_Aktuell\... E

-{z1) S7-Program(1)
{3 Sources
0o] Blocks|
=g $120_CU320_2_DP
& 5120_CU320_2 DP

2 Control_S120

<« (m

Press F1 to get Help.

Control_5120

Intel(R) PRO/10(

0O & g? & By gin @ g—i 2 ™ | &) || < No Fiter
E& CPU_S120_servo_v46 | Object name I Symbolic name
S-E SIMATIC 300(1) 9 5ystem data
=-[@ cPu :1s2PN/OP o 081 CVEL EXC

3

&3 Var - [Control 5120 -- CPU_S120_servo_wI6\SIMATIC 300(1)\CPU 315-2 PN/DR\ST-Pr... l*?@

B3 Table Edit Inset PLC Varisble View Options Window Help

] Olsl@] @ $lwie]-|| X] 28| 0l| Fierlor] 95/ ]
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1| [F_2i0] ewausr B00L

B O s00L
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[7] W 216 “Sobwert freigeben BOOL

[B] M 217 Gutteren Storungen BOOL

[5]

[0 w200 “reserven s Bo0L

(v Bo0L

ED Bo0L

[ so0L

[ X sooL

[75] W 205 “reservien 13 B0OL

[T8] M 206 “reservien_1¢ B0OL

[T M 207 “reserver 15 BOOL

KE

[ W 22 “Drenzansotwer HEX

[2o]

B O Einschaberer Bo0L

ENE Bemensberer so0L

E| sooL

[24] sooL

[2s] BooL

(2] BooL

[=1] “Einschalisperre akin” sooL

g “Warnung wirksarr 800U

[30] W 240 “Drehzah Sokist_Abw ok s00L

[31] W 241 Fihung getordert B00L

[ W 24z WVerskichswert ereich B00L

[33 W 243 Momertengrenze e BoOL

[ W 244 Torebremse offer B0OL

El M 245 “Warnung Ubertemperatur i B0OL

%| M 246 st proder 0 BoOL

[37] M 247 “Warmung merm Uoerisr BoOL

[38]  ww 25 Drenzamistwer HEX

B

res 1 forhelp =) Offline Abs < 52
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An OB object that transfers the data for the first drive from the I/O address to
the MW and from the MW to the I/O address is stored in the S7 project.

MW20: PEW 256 MW24: PAW 256
MW?22: PEW 258 MW26: PAW 258

The memory words are listed as symbolic names in the variable table.

Task Now test the communication.

- Open the "Control_S120" variable table

- Set the flag to move the drive.
SITRAIN Page Course DR-S12-PM
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Further drive functions
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Learning Targets

* You will become familiar with essential converter functions, such as DC link voltage
limiting and kinetic buffering

* You will know the DCC programming language
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Line contactor control

SIEMENS

==

Une connection
Asoupu  DVD08
(07288 = 1 X127
FORETT) 30738 = 08631 —O—
Line cantacior energzed V00 9 WL
Line contactor x12a
'rr(tdi_x
860 = 07238 (0723 9}—4]—0—
pOBB1 » | PR )
100 ms

I

|

Actve Line Module

P_..."“;, F07300 | Line contactor control
"No Ine
contactor
feadback”
Line contactor
enable

Line contactor control

0 ms

Swatch-on delay

{9860, BI: Line contactor feedba [T}

Line contactor checkback signal

(18631 CO/BO: Diive coupling ({14

4000.00 ps

p860 BL Line contactor feedback signal

is interconnected to ...

1863 Bitl, CO/BO: Drive coupling status word/control word

With the signal wiring that applies for the factory settings, the line
contactor acts directly as a line contactor feedback signal.
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Description

This function can be used to control an external line contactor. Opening and

closing the line contactor is monitored by evaluating the feedback contact in the
line contactor. The line contactor is used for the electrical isolation of the DC link

for the energy supply network.

The line contactor can be controlled using the following drive objects:
* Via bit r0863.1 of drive object INFEED
* Via bit r0863.1 of drive object SERVO/VECTOR
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Brake control

o Simple brake control:
= « Holding brake

Close brake

0.33 ipm ) N
: Time until brake Extended brake
Actual value TI nl ] closes control: .
- mechanically » Start-up with
000 pm — [W/ OFFIOFF brake applied
" & + Emergency brake
Tyéhu\d Deceleration 21
"Standstill" (brake closes on
A OFF3)

-
sg.pm I:] T O

0|

4000 s
Monitoring time ON/OFF1 (p0849[0]=0)
1
{ .
»
Brake must be closed Puls enable t
1
my  O0— T -
t
[rpm) T Speed setpoint
Speed contioller enable  Q——— >1 —] m1z2
- f\,' —_— . =
F3 t
[rpm] T Actual speed value piz?
Intemal signal: Close brake p1ze = \]\. »
n, 1T >
S t
p1228
1 Output signal
holding brake
>
t
Operirg tms Clasing bme
p1216 p1217
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The "extended brake control" function has the following features:

» Forced brake release (p0855, p1215)

» Application of brake for a 1 signal "unconditionally close holding brake"
(p0858)

* Binector inputs for releasing/applying the brake (p1218, p1219)

» Connector input for threshold value for releasing/applying the brake (p1220)

+ OR/AND block, each with two inputs (p1279, r1229.10, p1229.11)

* Holding and operational brakes can be activated.

» Function for monitoring brake feedback signals (r1229.4, r1229.5)

» Configurable responses (A7931, A7932)

» Application of brake after the "enable speed controller” signal has been
canceled (p0856)

Examples Start-up with brake applied
When the motor is switched on, the setpoint is enabled immediately (providing
the required enabling signals have been issued) even if the brake has not yet
been released.
Emergency brake
During emergency braking, electrical and mechanical braking should be
performed simultaneously. This can be achieved when OFF3 is used as a signal
to trigger emergency braking.
Operating brake for crane drives
For hoisting gear with a manual control, it is important that the drive immediately
responds when the control lever is moved (master switch). To ensure this, the
drive is switched on using the On command (p0840) (pulses are enabled). The
speed setpoint (p1142) and speed controller (p0856) are inhibited. The motor is
magnetized. The magnetization time required for three-phase motors (1-
2 seconds), therefore, no longer applies.

SITRAIN Page Course DR-S12-PM
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Flying restart

{ Fipingrestart |
Ild] Flying restart always active [start only in setpoint direction) LJ 1000
ON/OFF
command
A
ON
t
f A
f Sich, max.
Demagnetization Find i Magnetization Ramp-Up t
Motor magnetizing curent 0.000 Arms

"Flying restart" enables connection to a motor that is already turning
- during coast down
- due to external influences (e.g. fan in air flow).

When connecting, a frequency that matches the actual speed value is set first; after synchronization, the torque is
enabled and the drive runs to the speed setpoint.
For operation without encoder (SLVC), the current speed is determined by impressing a search current.

Course DR-S12-PM Page 16 -5

Description After power on, the "flying restart" function automatically connects a Motor
Module to a motor which may already be turning.
The "flying restart" function should be activated via p1200 for any trailing load.
This can prevent abrupt loads on the entire mechanical system.
Prior to searching, it is necessary to wait for a demagnetizing time for an
asynchronous motor. An internal demagnetization time is calculated. A time can
also be entered in p0347. The longer of the two times applies.
In operation without an encoder, a search is carried out for the current speed
initially. The search starts at the maximum speed plus 25%. A Voltage Sensing
Module (VSM) is required for permanent-magnet synchronous motors.
When operated with encoder (actual speed value is recorded), the search
phase is omitted.
For an asynchronous motor, magnetization (p0346) is carried out first
immediately after the speed has been determined.
Then the current speed setpoint in the ramp-function generator is set to the
current actual speed value.
Ramp-up to the final speed setpoint is carried out from this value.

Example After a power failure, a fan drive can be quickly reconnected to the running fan
motor by means of the "flying restart" function.

SITRAIN Page Course DR-S12-PM
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Vdc controller
Vdc_max limitation control

SIEMENS
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Description

The Vdc_max controller can be used to react to overvoltage of the DC link line-
up. In the line-up, one or more drives can be used to relieve the DC link. This
can prevent a fault from occurring due to the DC link overvoltage and ensures
that the drives are always ready to use.

This function is activated with the configuration parameter (p1240). A reaction
can be activated if an overvoltage is present. The torque limits of the motors at
which the Vdc controller is active can be affected if discrepancies in the DC link
voltage are significant enough. The braking phases are longer for these motors.
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Vdc controller
Vdc_min control, Kinetic buffering

0.00V Vde-min controller
N N
DC link voltage
100 % L.—. 100 Hz
i Switch-on level Dynamic response factor
[Switch-on level 2%
V DClink Mg Powerloss Pawer restoration
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[ %o swmdpv = 56
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DChic , Without stall Fault F30003
t
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1
0 >
t
i [rpm]
<
500 i =
Spesdihiashold Ny 00 P \Withou power restaralion Faul F7405
t
factor of -
ot o T
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Description

The Vdc_min controller, also referred to as kinetic buffering, can be used to
react to undervoltage of the DC link line-up. In the line-up, one or more drives
can be used to relieve the DC link. This can prevent a fault from occurring due
to the DC link undervoltage and ensures that the drives are still ready to use.

This function is activated with the configuration parameter (p1240). A reaction
can be activated if an undervoltage is present. The torque limits of the motors at
which the Vdc controller is active can be affected if discrepancies in the DC link
voltage are significant enough. These motors can no longer maintain their set
speed.

The Vdc_min controller is an automatic P controller that influences the torque
limits. It only intervenes when the DC link voltage approaches the "lower
threshold" (p1248) and the corresponding controller is activated via the
configuration parameter (p1240).
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Parallel connection of power units

Configuration - $120_CU320_2_DP_1 - Infeed - additional data Topology tree |
¥ Parallel connection infeed (6SL3330-7TH41-38Ax - 1400 kw) “’""°'-US”"'C:’";’:'-U"I"-(ls)“’
~ = [OHOR Supply1.Supply
Number of parallel modules: 2]
umber of parallel modules gy | = Supply_1.Supply (12)
~ Free
2 Supply_1.VSM (11)
Supply_1.VSM (9)
Configuration - $120_CU320_2_DP_1 - Power unit supplementary Free
Drive: Drive_1,DDS 0 = Drive_1.Power unit (2)
= Drive_1 (3)
Power unit 3 Free
l Order no. I Code number iree o )
[ 65L3320-TTE 37-588x 14507 D-Cid Drive 1 Motor (4
.—‘ [0}&s Drive_1.Motor, Encoder_1 (5[6)
[V Parallel connection s "
D-CI® Drive_1.Motor (4

Free

Number of parallel modules

|2 Number of power modules connected in parallel _L]

2 Number of power modules connected in parallel

3 Number of power modules connected in parallel

4 Number of power modules connected in parallel Control_Unit.Control_Unit_1 1

TB30_04.T830_10 10 |- 7830

SERVO_02.Motor_Module_2 |2 4602105 Power_unit

SERVO_02.Motor_SMI_9 9 = Motor
8
7
3

Component No. | FW version | Type

4602106 Closed-loop control m

SERVO_02.Encoder_8 - Encoder
SERVO_02.SMR0_7 4602105 SM0/0Q1
SERVO_03.Motor_Module_3 4602105 Power_unit
SERVO_03.Motor_6 " - Motor
SERVO_03.Encoder_S 12 - Encoder
SERVO_03.SM_4 - 4602105 SMC20
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Benefits It can make sense to connect power units (Line Modules and Motor Modules) in

parallel for a variety of reasons:

* To boost the converter output if it is not technically or economically feasible
to achieve the required output power by any other means.

* Toincrease availability in cases where it is hecessary to maintain
emergency operation when a frequency converter develops a fault — and
where a reduced power can be tolerated.

Features The main features of parallel connection are:
» Parallel connection of up to 4 Motor Modules on one motor

« Parallel connection of up to 4 power units on the infeed side (closed/open
loop).

» A Control Unit which controls and monitors parallel connections of power
units at the infeed and motor ends. In this case, the Control Unit is not
capable of controlling any motor or vector axes in addition to the parallel
connections.

* Redundant operation:
Two Control Units which control and monitor parallel connections of power
units at the infeed and motor ends. In this case, the Control Units are not
capable of controlling any motor or vector axes in addition to the parallel
connections.

* The power units connected in parallel must be connected to the same
Control Unit.

+ With a CU320-2 DP, a maximum of one parallel connection on the line side
and one parallel connection on the infeed side can be implemented.

+ Components at the line and motor ends for decoupling the parallel-
connected power units and for ensuring symmetrical current distribution.

+ Simple commissioning, because no special parameterization is necessary.
Individual power units can be parameterized and diagnosed
(troubleshooting) with p7000 ff.

SITRAIN Page Course DR-S12-PM
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Redundancy mode for power units

Cu320 Active Active DMC20 Motor Motor
Line Interface (HUB) Module Module
Module Module nan ngy
—
—  — _I
— = = = — —
= — IE——L — —
= =1 = —E =
VSM =
SMC30
=
Object “A" @p1250) [P | Activate/de-activate power unit c = [Ready {
r126[0] P | Power unit components activefinactive [0] De-activate component
Object “B“ r27[0] P | Power unit version EPROM data Activate component
r128[0] P | Power unit frmware version [2] Component de-activate and not present
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The redundancy mode can be continued despite the failure of a power unit connected in parallel.

Prerequisites: The DRIVE-CLIQ cables of the power units to be replaced are connected in a star-type
configuration.
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Description

Features

Preconditions

Note

The redundancy mode can be used to continue operation despite the failure of a
power unit connected in parallel.

In order that the failed power unit can be replaced, DRIVE-CLIQ cables must be
connected in a star-type configuration — it may be necessary to use a DRIVE-
CLiQ HUB Module (DMC20 or DMEZ20). The failed power unit must be
deactivated via p0125 or via the binector input p0895, before it is removed.
When a replacement power unit has been installed it must be activated
accordingly.

* Redundancy for up to 4 chassis power units
» Power unit can be deactivated via parameter (p0125)
+ Power unit can be deactivated via binector input (p0895)

» Parallel connection only works with equivalent (same order number)
chassis power units.

+ Maximum number of parallel power units is 4
» Parallel connection of power units with suitable power reserves

+ DRIVE-CLIQ star topology (possibly a DMC20 or a DME20, refer to the
Equipment Manual)

* Motor with one single-winding system (p7003 = 0)
* No STO (Safe Torque off)

Despite this redundancy circuit, the entire plant may shut down when defects
develop in a power unit (feedback effects due to absence of electrical isolation).

SITRAIN
Training Document

Page Course DR-S12-PM
16 -9 Further drive function




Booting with sub-topology

SIEMENS

Infeed 1 Drive 1 Drive 2 Infeed 1 Drive 2
cu3-2 Active Single Single Cu320-2 Active Single
Line Motor Mobr Line Motbor
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X101 X401 X401 X&01 X101 X401 reconnected X301
~— —_— = —— =]
X100 X400 X400 X400 X100 X400 X400
l55@“;0'"1 : ! f Partial o ! —
lopology | | topology | _J
Active I X500 I X500 Active | X500
Interface =1 [Tl 1 | Interface o=t
Module | X520 | xs520 |! Module | xs520 |!
= SMC l SMC | ca— smc |
X500 | 0 | I 0 | X500 | 0 |
|

=08 B O
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Removal With power switched off, remove "Drive 1" and change the DRIVE-CLIQ
connection.
After Power ON "Drive 1" is marked as "not operational”.
Messages: "Components missing" and "BiCo connections to inactive objects"
Save specified BiCo connections with p9495=1
Deactivate drive object "Drive 1" with p0105=0/save RAM - ROM
Installation With power switched off, install "Drive 1" and change the DRIVE-CLIQ
connection.
After Power ON the new serial number from "Drive 1" is transferred to the set
topology (with p9909=1).
Messages: "Object inactive and operational” and "Disconnected BiCo
connections present"
Activate drive object "Drive 1" with p0105=1
Set up BiCo connections again with p9496=1/
save RAM>ROM
SITRAIN Page Course DR-S12-PM
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Simulation mode

SIEMENS

Line contactor
control
is deactivated

..... {

CU320| |Active Line Module Motor Module (e.g. 24 VDC) and pulse enable, it is

By applying a small DC voltage

possible to start up various frequencies
with gating of the power semiconductors

s in U/f mode (p1300=0).

C) Simulation mode for the drive functions
without motor, without DC link voltage
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Description

Note

Simulation mode is predominantly used to simulate the drive without a motor
being connected and without a DC link voltage. In this case, it should be noted
that the simulation mode can only be activated under an actual DC link voltage
of 40 V. If the voltage is higher, simulation mode is reset and fault message
F07826 is output.

Simulation mode enables you to test communication with a higher-level
automation system. If the drive is also to return actual values, note that it must
be switched over to encoderless operation during simulation mode. This means
that large parts of the SINAMICS software (e.g. setpoint channel, sequence
control, communication, technology function, etc.) can be tested in advance
without requiring a motor.

For units with outputs of > 75 W it is recommended to test the activation of the
power semiconductors after repairs. To do so, a DC voltage < 40 V is applied to
the DC link, and the possible pulse patterns must be tested by the control
software.

The software must allow enabling of the pulses and the output of various
frequencies. This is realized with U/f control or encoderless closed-loop speed
control.

The simulation mode is selected with the parameter p1272.

Simulation mode cannot be activated without a power unit. A power unit must
be connected via DRIVE-CLIQ.
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Synchronization and bypass

SIEMENS
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P3800[0..n]: Sync-line-drive activation
\SM /Sync act
= _ Value 0: sync-line-drive de activated
I MIBIQSIe 1: sync-line-drive activated VSM-
Cu320 INT
= or P1260[0..n]: Bypass-configuration
Motor . :
J Module Value 0:  Bypass deactivated
1:  Bypass with synchronization
VSM and overlap
— 2. Bypass with synchronization
I:DO w/o overlap
3:  Bypass without
™31 | /. L |(Z__ ___/ synchronization
DI Select p1260 = 2 or 3 only in connection
with flying start function (p1200)
Bypass
Synchronization and bypass only for SLVC
M (p1300=20) or U/f (p1300=0...19)
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Description

Features

Preconditions

With the "synchronization" function, the converter phase angle can be
synchronized with the line phase angle in order, for example, to switch over
(bypass) the motor directly to the mains supply afterwards. A further application
is the temporary operation of the motor on the line supply to perform
maintenance work at the converter without bringing the system down.
Parameter p3800 activates synchronization and selects actual voltage sensing
internally or externally.

In the case of internal actual value sensing (p3800 = 1), the voltage setpoints of
the electrical motor model are used for synchronization.

In the case of external actual value sensing (p3800 = 0), voltage sensing is
carried out via a VSM that is connected at the line phases.

These voltage values must be transferred to the synchronization via connectors
r3661 and r3662.

* For asynchronous motors without sensor in “Vector” mode

» Line supply sensing using the Voltage Sensing Module (VSM10) connected
to drive object "infeed" or "vector" (p3801)

+ Connector inputs for the actual voltage sensing of the motor via VSM10
(p3661, r3662)

» Setting of a phase difference (p3809)
+ Can be activated by parameter (p3802)

» Drive object, vector/infeed with connected VSM10
+ Asynchronous motor without sensor
» Vector control
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Motor change over
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Motor changeover

The motor changeover is used in the following cases, for example:
Changing over between different motors and encoders

Switching over different windings in a motor (e.g. star-delta changeover)
Motor data adaptation

If several motors are operated alternately on one Motor Module,
a corresponding number of drive data sets must be created.

Sequence Trigger pulse blocking by request for a new data set (p0820, 0821).
Internal deselection of the current data set deactivates motor contactor K4
(r0830).
On receipt of the feedback information “Contactor open” and activation of the
requested data set, K1 is energized (r0830).
After receipt of feedback information “Contactor K1 closed*, pulse enable is
performed.
Note Using "Vector" mode:
To change to a rotating motor, the "flying restart" function must be activated
(p1200).
SITRAIN Page Course DR-S12-PM
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Parking axis / parking encoder
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SMCxx

When parking an axis (BiCo source=p0897), the power unit and all encoders
assigned to the motor control are deactivated.

The DRIVE-CLIQ connection via the deactivated power unit as well as the
measuring systems that are not assigned to the motor control remain active.

When parking an encoder (p0145=0), only this encoder is deactivated;

monitoring functions of the associated power unit remain active.

Page 16 - 14

Parking axis

Parking encoder

Monitoring of all encoders and Motor Modules assigned to the "Motor control”
application of a drive is suppressed. All encoders that are assigned to the
"Motor control" application of a drive are prepared for the "encoder removed"

state.

The Motor Module that is assigned to the application "Motor control" of a drive is
prepared for the "Motor Module removed" state. When parking an axis, the
power unit and all encoders that are assigned to the "motor control" are
deactivated.

Monitoring of a certain encoder is suppressed. The encoder is prepared for the
"encoder removed" state.

When parking an encoder, the encoder is deactivated.
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Vertical axis / travel to fixed stop /
friction characteristic
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Travel to fixed stop with specified torque (p1520, p1521)

Friction characteristic Additional torque setpoint coupled as a function of the speed (p1569)
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Vertical axis

Travel to
fixed stop

Friction characteristic

With a vertical axis without mechanical weight compensation, electronic weight
compensation can be set by offsetting the torque limits (p1532). The torque
limits specified in p1520 and p1521 are shifted by this offset value. The offset
value can be read in r0031 and transferred in p1532.

To reduce compensation once the brake has been released, the torque offset
can be interconnected as a supplementary torque setpoint (p1513). In this way,
the holding torque is set as soon as the brake has been released.

The "travel to fixed stop" function can be used, for example, to traverse sleeves
to a fixed stop against the workpiece with a predefined torque. In this way, the
workpiece can be securely clamped. The clamping torque can be parameterized
in the traversing task (p2622). A settable monitoring window for fixed stop
prevents the drive travelling beyond the window if the fixed stop breaks.

As soon as the axis pushes against the mechanical fixed stop, the control
increases the torque in the drive to continue moving the axis. The torque
increases up to the value specified in the task and then remains constant.

The friction characteristic curve is used to compensate the friction torque for the
motor and the driven machine. A friction characteristic allows the speed
controller to be precontrolled and improves the control response.

10 interpolation points are used for the friction characteristic. The coordinates of
an interpolation point are described by a speed and a torque parameter.

An automatic function supports recording of the friction characteristic (friction
characteristic record). A connector output can be interconnected as friction
torque. The friction characteristic can be activated and deactivated.
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Technology PID

SIEMENS

controller
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® ) Paste drive
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Features Simple control functions can be implemented with the technology controller,
e.g.:

Liquid level control

Temperature control

Dancer position control

Pressure control

Flow control

Simple control without higher-level control
Tension control

Characteristics The technology controller features:

Two scalable setpoints

Scalable output signal

Separate fixed values

Separate motorized potentiometer

The output limits can be activated and deactivated via the ramp-function
generator.

The D component can be switched to the system deviation or actual value
channel.

The motorized potentiometer of the technology controller is only active when
the drive pulses are enabled.
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Drive Control Chart SIEMENS

What is SINAMICS DCC?

DCC (Drive Control Chart)

Graphic configuring tool (DCC editor)
also known as CFC editor
(SIMATIC / Simadyn / D7-Sys /
Masterdrives)

Blocks (DCB) -
... for closed-loop control, arithmetic { swichover i
operations, logic, ... can be freely used + A TP __ Tdn
and are graphically interconnectable, as I (N T .

well as multi-instance capable! e l \/T*
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Drive Control Chart
Target systems and software tools

+ Atleast STEP7 V5.4 + SP2 and STARTER V4.1 + SP1 or
+ Atleast SIMOTION SCOUT V4.1 + SP1

SIEMENS

Software products required

+ STEP 7 V5.4 and CFC for SINAMICS V7.0 or
« SIMOTION SCOUT V4.1 + SP1 and CFC for SIMOTION V7.0

Software licenses required

Graphics
function
diagram editor

function blocks

For use on
target systems
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Operating system,

CFC
Continuous Function Chart

l l l

S7-SCL D7-SYS Drive ES Graphics DCC
PCS7 SIMATIC TDC .
SIMATIC SIMADYN D, T400 M:;?;?c‘;::es SINAMICS
S7-400 FM 458 SIMOTION
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SINAMICS S120, S150, SM150, G130, G150, GM150 and GL150
from firmware version V2.5 + SP1

SINAMICS DCM from firmware version 1.1
SIMOTION P, C, and D, Version 4.1 and higher

SINAMICS integrated in SIMOTION D firmware version V2.5 + SP1 and
higher
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Drive Control Chart

B Drives
#* ) Paste drive
- SERVO_02
£ SERVO_03
) Paste DCC chart ~™——__|
> Configuration
> Expert list
3 Drive navigator
> Control logic
®-» Open-loop/closed-loop contrel
B Functions
®-» Messages and monitoring
#-» Commissioning
> Communication
@-» Diagnostics

Creating a DCC chart

SIEMENS

After programming and compilation, DCC functions are transferred
offline to the CU; it is not possible to upload the DCC programming.
Offline changes in the DCC are automatically saved in the project.

_-_-—-—'—'““‘—-—-—; Paste DCC chart

s
=25

g} Name: [DCC_1

[V Dpen editor automatically

T ]

Cancel } Help |

Import DCB Libraries
Libraries available for the device

TPdcblib_SINAMICS_4_3.2.0 [1.21]

-3

Imported ibraries in the chait

==

& TPdcblib_SINAMICS_4_6.3.0 [6.0]

#- TPdcblib_SINAMICS_4_4.3.0 [2.9] »
#- TPdcblib_SINAMICS_4_5.3.0 [6.0] -
(= TPdcblib_SINAMICS_4_6.3.0 [6.0]
[ Adithmetic
#- Technology
o P ATV o P
Language with which the block types are imported: English (U.S.) A

Do not forget to load the selected DCB libraries to drive unit '5120_CU320_2_DP*
Go online, right-click drive unit -> Select technology packages.
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When the DCC chart is created, the "Import DCB libraries" menu opens for selection and import of a library.

=] Drives
) Paste drive

@@ SERVO_02

=-f SERVO_03
® ) Paste DCC chart
g pcca —»|Open
> Configuration through:
> Expert list double

B Drive navigator click
Control logic

v

#-» Open-loop/closed-loop cont
&-» Functions
@-» Messages and menitoring
@ Commissioning

> Communication
@ Diagnostics

DCC chart DCC charts are assigned to the respective drive object.
DCC charts can be created both directly under the SINAMICS CU320 or under
the respective motor object.

DCB library Drive Control Block library

For working with the pre-prepared blocks, the respective library must be
imported. When so doing, select the language for the help texts.

Once this library has been imported for a chart for this drive unit, it is available

for all other DCC charts within that drive unit.

User-specific

libraries For Starter V4.2 and DCC/CFC V7.1 and higher, it is possible to create and
import user-specific block libraries.
SITRAIN Page Course DR-S12-PM
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New Chart
New Text

R YAl blocks

Drive Control Library (DCL)

SIEMENS

B ’ Arithmetic
{ ADD [Adder (REAL type)]
{ ADD_D [Adder (double integer type)]
I ADD_I[Adder (integer type)]

@ Arithmetic
@ Closed-loop control
’ Conversion

=@ Closed-loop control

odulo adder for addition in correct axis cycle]
lute value generator, with sign evaluation]

{1 DEL [Dead zone element] i
solute value generator (double integer)]

{} DEZ [Dead zone element]

fI OCA [Software cam controller]
ﬁ' TTCU [Winding characteristic]
fF WBG [Wobble generator]

’ Logic ﬂ' DIF [Derivative-action element] :(:]E'r:t;r;]e)]
’ System ﬂ DT1 [Smoothing element] der (double integer type)]
’ Technology fF INT [In_te_grator] ler (integer type))
@ Other blocks A L3 s AL el rwum evaluator]
ﬁ' LIM_D [Limiter (DOUBLE INTEGER type)] hum evaluator]
ﬂ' MVS [Sliding-type mean value generator] iplier (REAL type))
{} PC [P-action controller] ultiplier (double integer type)]
=@ Logic Itiplier (integer type)]
ﬂ‘ AND [Logic AND operation (BOOL type)] line, 20 breakpoints]
{1 BF [Flashing function (BOOL type)] ]
{F BSW [Binary change-over switch (BOOL type)] hiting] linction]
ﬂ' CNM [Controllable numeric memory (REAL type)] [Square-root extractor]
ﬂ’ CNM_D [Controllable numeric memory (DOUBLE INTEGER type)] B [Subtractor (REAL type)]
fF CNM 1 [Controllable numeric memory (INTEGER type)] B_D [Subtractor (double integer type)]
=@ Technology OL type)] B_I [Subtractor (integer type)]
ﬁ' DCA [Diameter calculator] ant D-type flip-flop (BOOL type)]

£ INCO [Axial winder moment of inertia)

Course DR-S12-PM
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Libraries After the import, prepared blocks with the following functions are available in the
block catalog:

* Arithmetic blocks

» Closed-loop control blocks
» Conversion blocks

» Logic blocks

» System blocks

» Technology blocks

SITRAIN
Training Document
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DCC workbench

Block Chart Seqfuence Compile Watch Reference || Overview,
catalog || connections o charts parameters data page view
x exe(autlon X >
32 CFC - [DCT- SIC15.. TIC BOO(1)\DP \...]
[ Chart Edit Inset~CPU\ Debjg View Optiond Windoy Help
D& & BB B® & < | Gica| ¥ X BOll2 e BEM N
[ New Chart Biock
B) New Text
& All blocks Eatalog
- @ Arithmetic CFC
=@ Closed-loop control block

ﬂ' DEL [Dead zone element]

ﬁ' DEZ [Dead zone element]

ﬁ’ DIF [Derivative-action element’
ﬁ' DT1 [Smoothing element]

£ INT [Integrator]

"SERVO_02.r21"

(rMT) block
Properties - Block -- DCC_1\Cosinus properties (23]
General |/Os I
# |N.. |1/O| Type | Value Interconnection | A... | F... | F... | Comment In...| W...| A.. | E.. | M..| O... | O...
1 |X1 |IN |REAL "SERVO_02.r21" @%1001 Speedsetpoint | [] | [] 0
2 |x2 [IN |REAL [1.0 milm Factor O O []]0
3 |x3 [IN [REAL [1.0 mm Factor O O [1]0
4 |Xx4 |IN |REAL |10 Factor O | O 0
5 |y |out|REAL 0.0 Product OO 0
Course DR-S12-PM Page 16 - 21 SITRAIN © Siemens AG 2015
SITRAIN Page Course DR-S12-PM

Training Document 16 -21 Further drive function




Drive Control Chart SIEMENS

DCC chart organization

|
[ == 1
Blocks on a chart page can be
defined as a macro and used on
other pages or in other chart

partitions.

Every group of 6 DCC chart == 1
pages is assigned to a chart
partition.

Links between chart pages and
maps are performed in the sheet
bars; navigate by double-click.

=

(A I?ICC chart can contain up to 26 chart parﬁititons. I |

It
RAABACAD KEAFAGAHRATAIAKALAMANT JLal | E
- D/Overvew |15 Tmput_param UZINPUTATECH_SCALINGS

Course DR-S12-PM Page 16 - 22

DCC chart A DCC chart can be created in STARTER for each drive object.
A DCC chart consists of max. 26 chart partitions (A, B, ..., Z), which in turn can
each contain 6 chart pages (1, 2, ..., 6).

SITRAIN Page Course DR-S12-PM
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Adding and interconnect function blocks

32 CFC - [DCC_1 -~ SI_C15_2\SIMATIC 300(1)\DP master system\...] ron)|=E)
[ Chart Edit Inset CPU_ Debug View Options Window Help =~
D= & ?6:'}' e | enda S erx= X BOMdaQBEMN
[ New Chart 1
B New Text 1
- @ All blocks | DIF

@ Arithmetic Derivati
=@ Closed-loop control i

]j' DEL [Dead zone element]

ﬂ DEZ [Dead zone element]

:ﬁ’ DIF [Derivative-action element
ﬂ' DT1 [Smoothing element]

ﬁ' INT [Integrator]

ﬂ’ LIM [Limiter (REAL type)] 1 2

£ LIM_D (Limiter (DOUBLE INTEC e —_

£F MVS [Sliding-type mean value | — wteipts [ Dec_ 2
2

fF PC [P-action controller] a I vl—
£ PIC [PI controller] — o X2
i PT1 [Delay element) :;_ X3
fI RGE [Ramp-function generator| — 1 ; ;_ X4
ﬂ RGJ [Ramp-function generator o

|—

[

Il ’ Conversion bl
# @ Logic

@ System —
@ Technology

(- @ Other blocks —

Open catalog > Select block > Insert using drag-and-drop >

Click on the source of the interconnection > Click on the target

Course DR-S12-PM Page 16 - 23 SITRAIN © Siemens AG 2015

Interconnections Creating a link between 2 blocks:
1. Select source of the interconnection
2. Select target of the interconnection

The interconnection is implemented.
Interconnections that span pages are implemented in the same manner.
A corresponding entry is made automatically in the sheet bar.

Double-click this entry to open the flashing interconnection to another sheet.
In this way, it is possible to jump quickly from the source to the target of an
interconnection as well as from the target to the source.

Note When an interconnection is made, DCC checks to what extent the data types of
the source and the target correspond. If they match, the interconnection is
created automatically. If the data types differ, no interconnection is created.
Instead, the following message is displayed:

Conversion blocks can then be used to match up the data types.

SITRAIN Page Course DR-S12-PM
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Publishing parameters

SIEMENS

“SERVO_02.r21"

Cosinus
MUL
Scaling

,_.._..-
o
|

bl

Object Properties...

Interconnection parameter l

Properties - Input/Output

Block:: MUL.Cosinus
1/0. X1 - IN[REAL)
Value:

-
™ Invi
[~ Wat

Comment:

|@‘1 001 Speedsetpoint

@ * parameter number

parameter name

Interconnection to Address...

Textual Interconnection...

Delete Interconnection(s)

=]

Del

Alt+Return

or

Value parameter

Properties -

Block::
1/0:

Value:

Comment

Input/Output
AND.3
11 - IN[BOOL)
b r
I Inwi
I~ Wat

|@1 onl

@ parameter number

parameter name

Select the parameters to be published > object properties > Define the following in the comments field:
parameter type label / parameter number / parameter name

Course DR-S12-PM

Page 16 - 24

Publishing

Each drive parameter interconnected to a block must be published before it is

compiled. The following syntax must be adhered to in this context:

Parameter no.

Parameter name

« Connection parameter:
* Value parameter:

@*Parameter no. Parameter name
@Parameter no. parameter name

Each parameter published must be assigned its own parameter no.

Each parameter published should be assigned its own parameter name.

Note After successful compilation, these parameters are incorporated in the expert
list of the assigned drive object.

SITRAIN Page Course DR-S12-PM

Training Document 16-24 Further drive function




Drive Control

Chart

SIEMENS

runtime editor and execution sequence

/1]

373 CFC - [Runtime editor -- S_C15_2\ C 300(1)\DP master system\...]
“E Chart Edit Inset CPU Debyg. View Options Window Help
D& & % BB ||| 8 A o |[Chioam| N o=y | XX | B - E® e BB M s
=™ E‘@(—:{ Contents of 'D... | Type Pos Comment
New Text =549 mécc Cosi tL..
Runtime groups el g Dcc-ﬁl""""‘ 4 occanCosi.. MUL 1/1 Scaling
: - fF occau DIF 1/2 Derivative-action element
with defined ff pccav . ;
Y - fF occav MUL 1/3 Multiplier (REAL type)
Same_l_llnguymes ﬁ pecs ﬂ' DCC_1\3 AND 1/4 Logic AND cperation (BOOL type)
ﬁ ADDI[, ﬁ- bt ﬂ' DCC_1\d INT 1/5 Integrator
{3 abo_m fF occans DIF 1/6 Derivative-action element
T ava(al
f} AvaD| =
£ cos [ce Processing sequence of the
£} ov v blocks in a runtime group
ffovor
oo

Course DR-S12-PM

A marked block can be moved between runtime groups per “Drag & Drop*“. In the same way, it is possible to adapt its

position within a runtime group to achieve the desired processing order.

Page 16 - 25 SITRAIN © Siemens AG 2015

You could change the execution sequence as follow:

1. Open runtime editor

2. Select block

3. Move the block to the desired execution group and position using

drag-and-drop

SITRAIN
Training Document
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SIEMENS

Test mode
DCC chartin Watch
online mode on / off
D& & BEE = 5 - Se x| BONda)BEMN

Properties - Bleck -- DCC_1\3
Generl 105 |
113 Copy
1—{14 Delete # |N..|1/O| Type I Value | Interconnection | A... | F... | F.. | Comment Invisible I Watched
300L | “Control_Unit.r72... =141 0n1
Watch On 500L_| “Control_Unit.r72... =132 on2
Predecessor for Insertion Position g 1 :; :: x; x:
Go to Insert Position 5 |Q Jour|sooL [0 DCC_14.S 29 <> Binary value AND
. — :
ename
Object Properties... (3—‘
Copy 1
Delete MOL
D
Watch On * Multipli
Predecessor for Insertion Position 3.400e+001—(X1 Y 1.020e+002
Go to Insert Position 3.000e+000— X2
= 1.000e+000—{X3
name
Object Properties... 1.000e+000—{X4
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1. Select online mode.

2. Mark the blocks.

3. Select object properties and register 1/Os for testing.

Register 1/O for testing and select ,watched*.

5. Set "Watch On" (using either 5a or 5b).

6. The registered block connections are shown with the current online data.

SITRAIN
Training Document
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Chapter 17

Support and training
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Learning Targets

* You will be familiar with the course DVD and be able to navigate through it

* You will know SITRAIN courses offered for SINAMICS drives

* You will be familiar with the further Service and Support available

A
Course DR-S12-PM Page 17 -2 SITRAIN © Siemens AG 2015
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The course DVD provides you with standard documentation for the courses on
SINAMICS low-voltage drives

The DVD contains the documentation for:

Operation
Programming
Configuring
Commissioning
Functions

Note Acrobat® Reader must be installed before you can use the DVD.

SITRAIN
Training Document
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Starting the DVD

Open

Chassis Liquid Cooled Power Units - Adobe Reader

I
@

Edit View Window Help

_élz” t (& (137v0n30\5}|‘ =) (&

O

Kl
P (&

I ]

Name Size | Type
Files Currently on the CD
) dbSI_Safety File Folder
J)Documentation_en File Folder
)Dokumentation_dt File Folder
{0 Drive Basics File Folder
CJEMV_EMC File Folder
LFAQ File Folder
MASTERDRIVES File Folder
_)Motordocumentation_dt_en File Folder
()S7-Beispiele_Examples File Folder
) Schaltschrank_Control_cabinet File Folder
CSINAMICS _Firmware File Folder
B start.pdf 34KB Adobe Acrobat D.
Course DR-S12-PM Page 17 -4 SITRAIN © Siemens AG 2015
Starting the DVD To start the DVD, double-click in the Explorer on the "start.pdf" file or use the

File = Open menu in Acrobat® Reader to select the " start.pdf" file.

SITRAIN Page Course DR-S12-PM
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Home page

SINAMICS / MICROMASTER

B s1naMIcs G110, G120, ET200S FC E]Z: SINAMICS G110, G120, ET200S FC

L
%

S LT
B sinamics G130, G150, S150 ;L—Q SINAMICS G130, G150, S150
M sinamics s110, S120, DCC :: :/\: SINAMICS S110, S120, DCC
B s1nvaMICS DCM (DC-Master) :: :/\: SINAMICS DCM (DC-Master)
I Sl L
| Kommunikation A <] Communication
[ ] Safety : :: Safety
S LT
B MIcROMASTER ales MICROMASTER
S L
|| Kataloge —— Cataloges
- Sonstiges :::/; Miscellaneous
Sitrain
, SIEMENS
www.siemens.com/sitrain
Course DR-S12-PM Page 17-5
DVD home page When you open the file "Start.PDF", the DVD's home page will be displayed
first.
You can click to select the documents of your choice in German or English on
this page.
SITRAIN Page Course DR-S12-PM
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Course DVD
Navigating through the document
LI SINAMICS $120 Chassis Liquid Cooled Power Units - Adobe Reader - . o olE) )
} x
ﬂ =l % B I 4 (§) | 133 | (137 von 306) l | - (o \ H | RIS Werkzeuge Kommentar
e b
1;] Lesezeichen © Start ‘j
P E ®
Z [P chassis Liquid Cooled Power Units ~
“ P - 5
& Legal information Motor Modules 5
Lo || [ preface
- [P Table of contents
[P 1 System overview 61 D?meo" ac
B> line-side bower combonents |18 ote connacud 5 Powe s suppliec by means of e DC ok of e v ot Motor
EP P P! Module muﬂ“: (wnmodxtoﬂv:oc\}n«;aunﬁlvE»CLO The open-ioop and closed-
* '0op control funcbons are si n ontrol Unit
% [P 4 Line Modules b Tatle -4 Q’“’ff“*“”“““' _
# [P |5 Motor Modules | e ot ; [
1 g 6 Motor-side power components o 4l
=P 7.1 Notes
72 EMC-compliant design and
control cabinet configuration
[P 7.3 Horizontal installation
=P g Cooling circuit and coolant
properties - =
e .
Course DR-S12-PM Page 17 -6 SITRAIN © Siemens AG 2015
The bookmark function of Acrobat® Reader is available for navigation through
the documentation.
Contents You can return to the first page of the document from any page in the document
by clicking the "Contents" button.
Return You can use the "Return to home page" button to return directly to the home
page of the DVD to select a different document.
SITRAIN Page Course DR-S12-PM
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Search function
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ﬁ. SINAMICS $120 Equipment Manual Cabinet Modules - Adobe Reader

lﬂ/ﬂl | ‘ - (e [GLWIEH H D I " v Werkzeuge Kommentar

FEREEEIOR

Lr] Lesezeichen

&

Ep@- ®

Q

Cabinet Modules
P Legal information
[P preface
[F Table of contents
&ff 1 Safety information
& 2 system overview

o
By

@[ 3 Mechanical installation
&P 4 Electrical installation
=[P 5 Cabinet Modules
2{F 51 Line Connection Modules
[F 5.1.1 General information
2 512 Description

[P 5.1.21 Fuse switch
disconnector (input current
<= 800 A)

[P 51.2.2 Circuit breaker (input
current > 800 A)

oo

[P SINAMICS 5120 Equipment Manual -~

m

Electrical installation

4.1

Safety information

Required safety precautions before instalation work is carried out

B

/I\oAnGerR

Cabinet Module contains rotating and ive parts. For this reason, there is a risk of severe
injury or significant material damage if the requred covers are removed without
authorization, if it 5 used or operated incomectly. or # it has not been properly maintained.
You must read and comply with the safety information provided in this manual

When carying out any kind of work on electrical devices, the following five safety rules
must always be obse:

« Disconnect from power supply

« Protect against reconnection.

[+ Make sure that the equipment s de-energized

+ Ground and shont-circutt

+ Cover or enclose adjacent components that are st Ive.

The Cabinet Modules are used in industrial high-voltage installations. During operation, ths

Note

The Cabinet Modules come in a range of diferent frame sizes, with each size differing from

the cthers in several ways. The main dfferences are:

« The covers used can have different dimensions. and they can be amanged and secured
in different ways.

« The components can be amanged differently within the cabinet unis.

« The components can be mounted within the cabinet units using dferent methods

Course DR-S12-PM
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Find The files on the DVD are automatically linked to a search index when opened.
This facilitates a search over all files on the DVD using a search term entered.

All documents where the search term has been found are listed in the results
list. Click on the corresponding document to open it.

SITRAIN
Training Document
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SITRAIN on the Internet

SIEMENS

TN
N
Your staff will become true success

factors of your company -
that's what we promise!

Experience how our training
supports you.

7 shopping cart [0)
Course catalog | Training news | Top links | Course search

Video: Watching the Siemens SIMATIC S7-1500
expert at work

Standard courses and products

Search (course titie)

Course langusge: =
Order code =R
Traininy 9 method. E Please ensure that the search aiteria is factons of your company
Course pericd F linked with a logical "AND" 2 Start the video
Keyword =
Ares of responsibity = Customer speciic taining
Course location ]T In 8ddition to our scheds
special courses tailored
[ Foet ] [ seecn ] 3415 88 ahonapecto
Course DR-S12-PM Page 17-8 SITRAIN © Siemens AG 2015

Course search

Top links

Training news

Course catalog

The full range of courses offered can be accessed using the following link:
www.siemens.com/sitrain or
www.siemens.com/sitrain

The search function allows you to set various search filters such as keyword,
target group, etc. to find the desired course. The filters can also be combined.

Top links provide direct access to a variety of courses, for example
SIMATIC S7, SINUMERIK solution line, etc.

Here you will find the latest courses offered and SITRAIN activities at a glance.

The course catalog enables you to find the desired course using training
methods or via the organizational structure of the Siemens Mall.

SITRAIN
Training Document
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SINAMICS S120 training program

Entscheider, Projektierer,
Vertriebspersonal Programmierer

SINAMICS 5120
Projektierung

DR-SN-UEB DR-SNS-PRJ

Servicepersonal,
Inbetriebsetzer Instandhalter

SINAMICS 5120 Service und
Inbetriebnahme (ab
01.10.13)

SINAMICS $120
Instandhaltung

DR-SNS-IH

L 4 ¥
SINAMICS 5120 Drive SINAMICS S120 Safety
Control Chart und Integrated
Einfachpositionierer

SINAMICS $120 Aufbaukurs
Service an Chassisgeraten

DR-SNS-DCC DR-SNS-SAF

DR-SNS-CHA

Course DR-S12-PM Page 17-9

Example: SINAMICS S120 Safety Integrated

Description This course teaches you how to handle drive-integrated safety functions. You
will know how to apply the different functions and how you can parameterize
them. You will therefore be able to utilize the benefits of Safety Integrated
compared to conventional safety technology (e.g. reduced cabling or faster
standard commissioning).

Requirements Knowledge of SINAMICS S120 corresponding to course DR-SNS-SI.
Knowledge of SIMATIC S7 is advantageous for the topic PROFIsafe.

Target group Project managers, project employees,
Programmers
Commissioning personnel, configuring engineers

Contents Fundamentals, standards and regulations of machine safety
Procedure of risk assessment
Performance Level (PL) and Safety Integrity Level (SIL)
Safety Evaluation Tool (SET) for the determination of PL and SIL
SINAMICS S120 Safety Integrated Basic and Extended Functions

Control of the drive-integrated safety functions via
- Terminal Module TM54F and DRIVE-CLIQ
- SIMATIC F-CPU and PROFIsafe

Influence of the settings of the closed-loop controller and the kinetic energy of
an axis on the safety functions

Practical exercises on training equipment with SINAMICS S120, TM45F and
SIMATIC F-CPU

SITRAIN Page Course DR-S12-PM
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SINAMICS G120 training program

SIEMENS

Entscheider,
Vertriebspersonal Servicepersonal, Inbetriebsetzer

SINAMICS Systemiubersicht

DR-SN-UEB

Lernweg: SINAMICS G120

Vertriebspersonal, Konstrukteure,

SINAMICS G120 Service und SINAMICS G120P fur
Inbetriebnahme Heizungs-, Luftungs- und
Klimatechnik

2 Tage

MICROMASTER 4
Aufbaukurs
Inbetriebnahme

SD-MM4-AUF

Course DR-S12-PM
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Description

Requirements

Target group

Contents

Example: SINAMICS G120 Service and Commissioning

Information required for engineering/configuring and the first commissioning of
the SINAMICS G120 drive system is provided in this course.

An important component of this course are practical exercises carried out on a
SINAMICS G120 training case.

At the end of this course, you are able to reliably handle the STARTER
commissioning tool. This means you are able to effectively use various inverter
functions, optimize closed-loop controls and achieve the best possible success
when using the SINAMICS G120 system.

Basic knowledge of electrical engineering

Commissioning personnel, configuring engineers
Service personnel
Maintenance personnel

Design of the SINAMICS G120 drive system

Commissioning and parameterization with the STARTER commissioning tool
Inverter functions (flying restart, braking, closed-loop control)

Data management

Flexible signal interconnection with BICO technology

Safety Integrated functions

Diagnostics and troubleshooting

Practical exercises using the training case

SITRAIN
Training Document
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SINAMICS G150/ S150 training program

SIEMENS

Projektierer,
Entscheider, Projektmitarbeiter,
Vertriebspersonal Vertriebspersonal

SIMOTICS
Asynchronmotoren -

SINAMICS Systemiibersicht

Planung und Projektierung

DR-SN-UEB 2 Tage DR-ASM-PL 3 Tage

Servicepersonal,
Inbetriebsetzer

SINAMICS G150 / G130 / 5150
Inbertriebnahme und

Service

DR-SNG-SI 5 Tage

Course DR-S12-PM
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Description

Requirements

Target group

Content

Example: SINAMICS G150 Service and Commissioning

This training course covers the technical knowledge for commissioning and
servicing SINAMICS chassis and cabinet units G130, G150 and S150.

Practical exercises for replacing spare parts and rectifying faults is a major part
of this course.

Once the course has been completed, you will be able to commission and
optimize drives, replace spare parts and carry out drive diagnosis using the
AOP30 or the STARTER tool.

Basic knowledge of electrical engineering

Commissioning personnel, configuring engineers
Service personnel
Maintenance personnel

Design of the drive system and overview of documentation and service

Commissioning, servicing and diagnostics using the AOP30 operator panel and
the STARTER tool

Hardware functions, circuit diagrams and function diagrams
Software functions and controller optimization
Installation, electrical connection, EMC

Replacement of components in SINAMICS G150/G130/S150 chassis and
cabinet units

Practical fault diagnostics exercises

SITRAIN
Training Document
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We can help you!

... on the Internet:
www.siemens.com/sitrain

.
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Service & Support
Do you require Service & Support?

SIEMENS - siemens.com - Industry Automation and Dri

Deutsch | Francais | Italiano | Espafil | 3 EEETEREARS
Industry Online Support | Product Suppart | Applications & Tools | Services | Forum | mySupport
Logn | Regater[Tl
»B subseribe to our newsletter now!
 Start of Prase-Out and Announcement of Total Discontiuation for GUADLOG DP/IO bus Ink modue o

> SIMATIC PCS 7 Condiion Montoring Lirary VB.0+SP1 Released for Defvery
> How do you import varisbies trom MS Excelinto a PLC data type n STEP 7 (TIA Portal?

e -
Self-help
Al personsl dats, informaton:
ol ‘and functions at a glance -
eg
» My Documentston
Manager
» Newsietter
|1 CAx-Downicad-Manager
inl
To see the most important topics at 8 glance, 9o to 3 Support Request
* Topics
Support by experts worldwide

& Now start your discussion with other users B

Our service offer
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The Service & Support Portal provides online access at
www.siemens.com/automation/service&support at any time to comprehensive
information and services covering the full product range of Industry Automation
and Drive Technology.

Online support is divided into two main topics:

Know-how

* Product Support:
Technical information and downloads on products (manuals, FAQ,
software updates, etc.)

» Applications & Tools:
Automation solutions (example solutions, system descriptions,
demonstrations, calculators, tools, etc.)

+ Services:
Information on the comprehensive services offered by Service & Support
(contacts, repair, etc.)

Communication

*  Forum:
Direct customer-customer communication for technical queries

* Support Request:
Send technical request directly to an expert

SITRAIN Page Course DR-S12-PM
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Know-how offered in the Service & Support Portal

A SIEMENS > com - Industry ion and Drive

Deutsch | Frangais | Htaliano | Espafiol | SP30  REIFEEET e

Industry Online Support | Product Support | Applications & Tools | Services | Forum | mySupport _
Login | Register[il | (advanced] Search

E world-wide support

Choose a country

Product Support

Technical information - K
loduct information below to quickl 0 1o our global database and explore 1

and downloads for e fom ou gl datssed | |4 s, sonnnts na e ITVTOTMAtION @bout the

products ey services offered

~ Product Support
= | For automation system interaction andd
, click below for e
demonstration systems and more

& Tools

Applications & Tools ikt

m

Information about
automation solutions
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General The Online Support is always available with a comprehensive information
system with a wide offer. Online Support is always the first step to obtain help
fast, from product support though service information to interactive services.

Product Support In-depth expert knowledge with up-to-date information about our products and
systems provide the basis for the Product Support's expertise in the form of
frequently asked questions, downloads of updates/upgrades for example, up-to-
date product information from marketing/sales, manuals in electronic form as
PDF files, test certificates and characteristic curves.

Application & Tools Applications & Tools is the new platform for solutions and system descriptions in
the Service & Support Portal. Applications & Tools help you to solve your
automation tasks. This support can be obtained in the form of programming
examples and tools, background knowledge, function descriptions, handling
instructions, performance data, etc. The focus here is not on the individual
product; rather, on the interaction between individual products.

Services Shows you the full range of services offered, including detailed information on
our Service & Support processes and a database with details of contact
persons.

Infos Search for the latest brochures on Service & Support — or find out at which trade

show you can meet us in person? All this and more is provided under the
keyword "Infos".
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Service & Support
Communication in the Service & Support Portal

SIEMENS

Industry Online Support

A&D Hotline

Support by experts worldwide

SIEMENS - siemens.com - Industry Automation and Driv¢

 How resistant to chemicals are the SIMATIC HMI operator panels and Industrial
> How do you program a recursion in LOGO!Soft Comfort?
= Motor SIMOTICS DC 1GH

- SIRIUS Safety Integrated Appiication Manual

Support Request

Online requests to

Deutsch | Frangais | Italiano | Espafiol | P30 [eETEg it en

] Search

world-wide support

| Product Support | Applications & Tools | Services | Forum | mySupport

Discussion platform for
customers

\

View existing conversations and tak to other users about
specific product applications and issues

Please note that you will need to Login to actively
participate.

&2 Now start your discussion with other users

Ask the Siemens expert
Send your question directly to a Siemens technical support
expert via our online Support Request

& support Request

Course DR-S12-PM
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Technical forum

Support Request

To augment this comprehensive service offer, we maintain a direct dialog with
specialists using state-of-the art, web-based technology. The new technical
forum is an attractive discussion platform in German and English where users
and experts can exchange information.

The internet-based Support Request will always provide you with a direct
response to your queries. Outline your situation in online screens. The
Knowledge Base will provide you with appropriate solutions straight away. If the
proposed solution does not match your problem, send the web form directly to
our expert team at Technical Support (hotline).

SITRAIN
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Service & Support

SIEMENS

Only a few clicks away from the information your require

SIEMENS

Industry Online Support

Clear, easy-to-use Navigation using a
"Product tree" or an Index

IO SO T

Deutsch | Francais | haliano | Espafiol | P32

| Product Support | Applications & Tools | Services | Forum | mySupport

Subscribe to our newsletter now!

]Cs"

[

Navigation || Index (A-Z) |

[

Navigation || Index (4-Z) |

[=) ] Produdt Information
__] Drive Technology
[=] ] Automation Technology
[#] __) Automation Systems
[#] __] Operstor control and monitoring systems
[+] _] ldentification Systems
[+] _] Industrial Communication
[ ) Industrial Controls
[#) _1 Manufacturing Execution Systems.
[+ _] PC-based Automation
[+] __] Process control systems
) _J Sensor systems
[+ ] Power supplies
[+] ] Produdcts for specific requirements
__1 Low-Voltage Controls and Distribution

>si com - Industry

Contact | Stemap

[Advanced] |

Search

Login | Register 1]

ABCDEFGHI JKL
NOPQRSTUVWXYZ

Search in the Index
(G

I notes:

The Index is the fast access to our
Product Support.

Select a letter from the above
overview of make use of our Index
search.

The alphabetical index and the index
search exclusively refer to the
product designations in our
navigation tree.

An intelligent,
comprehensive
Search function

and Drive

[+] _) Building Technology

Course DR-S12-PM
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An intelligent Search function and easy-to-use Navigation system are available
to help you find the desired information:

Search An intelligent and comprehensive search function supplies you with the relevant

results.
+ Automatic detection of keywords
» Automatic spell checking
» Automatic sorting of hit list according to relevance

Navigation You can also use the navigation functionality in the product tree to access
the desired information. An index makes for easy product selection.
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Service & Support
Download STARTER

SIEMENS

Industry Online Support

| Applications & Tools | Services | Forum | mySupport

] Engineering Tool SIZER WEB ENGINEERING
) STARTER Commissioning Tool
) Startdrive Commissioning Tool

=) software
] Commissioning software DRIVE ES
1 NCSD configurator
) CAD CREATOR
—J (Firmware)
) CAE-Tool Support (EPLANELCAD)
[#] _) Supplementary components
B ] Archive
[#] ) Gear units

| Navigation H Index (A-Z) |
e o omation . STARTER Commissioning Tool
(1 __} Drive Technology )
[¢] _) Converters Product st || Entry st
(] ) motors Filter settings:
(3] _) Geared motors
(=1 ) Selection and engineering tools Entry type:  Download [+]
__) SinaSave Energy Efficiency Tool Search item(s):
_J Drive Technology Configurator
) SIZER for Siemens Drives Drive Design Tool Title

Downloads SINAMICS MICROMASTER STARTER
for products: 6SL3072-0AA00-0AGO

Date

2013-08-26
1D: 26233208

STARTER from V4.3.1
for products: 6SL3072-0AA00-0AGO

Downloads SINAMICS Support Package (SSP) SINAMICS G120P_BT 2013-06-11
V4.6 for SINAMICS drives G120P_BT (Building Technologies) suitable for the 1D: 74747786

Downloads SINAMICS Support Package (SSP) SINAMICS DCM V1.3 HF2 2012-08-17

for SINAMICS DCM drives suitable for the STARTER V4.3.x
for products: 6SL3072-0AA00-0AGO

Downloads SINAMICS Support Package (SSP) SINAMICS DCM V1.3 HF1  2012-03-15

for SINAMICS DCM drives suitable for the STARTER V4.2.x
for products: 6SL3072-0AA00-0AG0

1D: 44029111

1D: 63121021
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Technical documentation
Target groups

User documentation
M Operation
M Programming
M Diagnostics manual

Manufactor documentation
M Hardwaredescription
Xl Hardware components
M Software
X Sotwarefunctions
M Service
X Commissioning, service

Presales-Dokumentation
M Catalogs
M Brochures. flyers
M Product briefs

Course DR-S12-PM

SIEMENS

End users
Operating
Programming

Planning
Technical design
Commissioning
Service
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T4 1otion Control b Language

> Motion Control > Support > Technical documentation

Technical documentation

> Ordering documentation

> Download documentation

> (Online) research in the documentation
> Compiling documentation individually

b Contact P index

Technical documentation
Motion Control
Regardiess of the apphcation, whether you are looking

for fast onine heip for the current machine message
during operation, you want to study a product at home in

SIEMENS

Technical documentation

Technical documentation for Motion Control
systems and solutions, SINUMERIK, SIMOTION,
SIMODRIVE, SINAMICS, drive technology, motors

» Ste Explorer

Related topics

> Marketing Matenals at the information and Download
Center

for Siemens industry Automation and Drives
e

All about | DT MC
peace or you w;::l::oln'::y?u own indrvidual [ Pre sales info
hore. (@) Catalog & ordering system online
c}
Tags [ support
Documentation
[ Training
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