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Warranty and liability

Note

The application examples in this document are not binding and do not claim to
be complete regarding configuration, equipment, and any eventuality. These
application examples do not represent specific customer solutions — but are only
intended to provide support when it comes to typical applications. You are
responsible for the proper operation of the described products. These application
examples do not relieve you of your responsibility regarding the safe handling
when using, installing, operating, and maintaining the equipment. By using these
application examples, you agree that Siemens cannot be made liable for
possible damage beyond the mentioned liability clause. We reserve the right to
make changes and revisions to these application examples at any time without
prior notice. If there are any differences between the suggestions made in these
application examples and other Siemens publications, such as catalogs, the
contents of the other document(s) take priority.

Siemens shall not be held liable for the information provided in this document.

We accept no liability for any damage or loss caused by the examples, information,
programs, planning data, or performance data described in this application
example, irrespective of the legal basis for claims arising from such damage or
loss, unless liability is mandatory. For example, according to the product liability
law, in cases of malfeasance, gross negligence, due to endangerment of life, body
or health, due to assumption of a guarantee for the properties of a product, due to
malicious concealment of a defect or due to violation of basic contractual
obligations. However, claims for indemnification based on breach of contract shall
be limited to liability for damages to the contract-specific, foreseeable damages,
provided there is no mandatory liability for intent, acts of gross negligence, harm to
the life, body and health of human beings. Any change to the burden of proof to
your disadvantage is not covered hereby.

Any form of duplication of these application examples or excerpts hereof is not
permitted without the express consent of Siemens Industry Sector.
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1 Task

Several axes connected to a drive system are to be operated with positioning
functionality.

The drive should be connected to a SIMATIC control system via PROFINET.
Safety functions are to be controlled via terminals.

Overview of the automation task
The following diagram provides an overview of the automation task:

Fig. 1-1

Drive-CliQ

PROFINET

MPI, PROFIBUS
or Ethernet

Requirements placed on the automation task
Table 1-1

Requirement Explanation

Access to process data The SINAMICS S120 is to position several axes based on
control words from the SIMATIC control system.

Access to parameters Parameters in the SINAMICS S120 are to be accessed from
the S7-300/400. (e.g. reading and writing traversing blocks)

Safety functions Safety functions (Emergency Off) are to be controlled via
terminal in the SINAMICS S120 drive

SINAMICS S120 Positionieren an S7-300/400
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2 Solution

2.1 Overview of the overall solution

2

2.1

Schematic

Solution

The application example shows how a SINAMICS S120, with the basic positioner
function module, is connected to a SIMATIC S7 300 CPU via PROFINET.

Up to six axes with basic positioner can be operated at a SINAMICS S120 Control
Unit CU320-2 PN. In this example, two axes are used.

Setpoints and actual values are transferred with SIEMENS telegram 111. Blocks
are used, such as the FB283. These can be directly used in your own application.

Overview of the overall solution

The following schematic figure shows the most important components of the
solution.

Fig. 2-1
KTP 600

SINAMICS
$120

Drive-CliQ

PROFINET i1=====-=

Ethernet

Alternatively to
parametrization via field bus

The example shows you how...
o ..the S711300/400 control system is parameterized.
e ..communication is programmed in the S7-300/400 control system.
o ..the SINAMICS S120 converter is parameterized using STARTER.
...the basic positioner of the SINAMICS S120 is used.

SINAMICS S120 Positionieren an S7-300/400
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2 Solution

2.2

2.21

2.2 Description of the core functionality

Description of the core functionality

Parameterizing the communication

TIA (Totally Integrated Automation)

The SIMATIC S7-300/400 program and the SINAMICS S120 parameter
assignment are centrally saved in a STEP 7 project. The required editors are called
from the SIMATIC Manager.

SIMATIC S7-300/400

In this example, the SIMATIC S7-300/400 is programmed using STEP 7 V5.

In the hardware configuration (HW Config), the SIMATIC S7 and the stations
connected via PROFINET, are configured, e.g. the SINAMICS S120 and the
communication. When inserting the SINAMICS S120 in the SIMATIC project, the
peripheral addresses are also defined, which the SIMATIC S7 300/400 should use
to access the SINAMICS S120.

SINAMICS S120

2.2.2

The SINAMICS S120 is parameterized using the STARTER commissioning tool.

For SINAMICS S120, one of several telegram types can be selected for cyclic data
exchange. This defines which data are sent or received in which sequence. It is
important that when parameterizing the SIMATIC S7-300/400, the same telegram
type is selected as in the SINAMICS S120 drive.

Data exchange

Data exchange between SINAMICS S120 and SIMATIC S7-300/400 is realized in
two areas:

e Process data,
cyclic communication
i.e. control word(s) and setpoint(s) or status word(s) and actual value(s)

e Parameter area,
acyclic communication
i.e. reading/writing parameter values

SINAMICS $120 Positionieren an $7-300/400
1.1, Entry ID: 67261457 9
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2 Solution

2.2 Description of the core functionality

Cyclic process data exchange

The process data are cyclically transferred, i.e. in each bus cycle. As a
consequence, they are transferred as quickly as possible.

The SIMATIC S7-300/400 sends control words and setpoints to the SINAMICS
S120 drives and receives from them the status words and actual values.

Depending on the particular telegram type, additional setpoints or actual values
and/or extended control and/or status words can be transferred.

SIEMENS telegram 111 is used in this example.

The FB283 uses a data block for each drive, the axis DB; it takes data from this to
be sent to the SINAMICS S120, and the received data are also saved here.

The process data are automatically internally interconnected in the SINAMICS
S120 when selecting the telegram.

Acyclic data exchange (parameter access)

10

In order to be able to transfer parameters, telegram types have also been defined
in which there are four additional words to transfer parameters. As these four
words are always sent, just like the process data, a permanent communication load
is obtained, although the parameters themselves are generally only infrequently
transferred.

In addition to cyclic data exchange, PROFINET also offers the possibility of acyclic
data exchange, which is only inserted when required. As a consequence, it is
possible to acyclically transfer the parameter area when required, without creating
a permanent communication load (communication overhead). Acyclic process data
transfer takes longer than cyclic data transfer.

FB283 is used for acyclic communication in this example. Individual or also several
parameters can be written or read in one operation. FB283 also allows traversing
blocks to be written and read or fault and alarm buffers to be read out.

SINAMICS S120 Positionieren an S7-300/400
1.1, Entry ID: 67261457



Copyright © Siemens AG 2013 All rights reserved

2 Solution

2.3

24

Basic positioner

2.3 Basic positioner

The basic positioner (EPOS) in the SINAMICS S120 is used to position linear and
rotary axes in absolute/relative terms with motor encoder (indirect measuring
system) or machine encoder (direct measuring system). EPOS is available in the
servo and vector modes. For the basic positioner functionality, the STARTER
commissioning tool provides graphic support when configuring and commissioning
— and for diagnostic functions. A control panel in STARTER supports you when
operating the basic positioner and when operating in the closed-loop speed
controlled mode. The position control is automatically activated when activating the
basic positioner using the commissioning wizards of STARTER. The required
internal interconnections are automatically made.

Hardware and software components used

The application was created with the following components.

SIMATIC hardware components

Hardware components, drive system

Tabelle 2-1 HW-Komponenten

Component Qty Order number Note
or other S7-300/400

CPU 315-2 DP/PN 1 6ES7315-2EH14-0AB0 CPU with PROFIBUS
PS307 24V/5A POWER 1 6ES7307-1EA01-0AAD or another 24 V DC
SUPPLY power supply
MMC 128kB 1 6ES7 953-8LG20-0AA0 or larger MMC
SIM.ATIC panel KTP600 1 6AV6647-0AD11-3AX0
basic color PN
PROFINET connectors 6 6GK1901-1BB10-2AA0

PROFINET cable

6XV1840-2AH10

The SINAMICS S120 training case 6ZB2480-0CNO0O can also be used.

Table 2-2 HW-Components

Component Qty Order number Note
Control Unit
CU320-2 PN 1 6SL3040-1MA01-0AAQ
CompactFlash card; 1 | 6SL3054-0EF00-1BAO
basic
Smart Line Module
5 00 kW 1 6SL3130-6AE15-0AB0
Line reactor 1 6SL3000-0CE15-0AA0
3.00 A Double Motor 1 | 6SL3120-2TE13-0AA3
Module
SMC 20 Sensor Module 1 6SL3055-0AA00-5BA3
0.40 kW synchronous 1 1FK7022-5AK71-1LGO SERVO_02
servomotor
0.40 kW synchronous 1 1FK7022-5AK71-1AG3 SERVO_03

SINAMICS S120 Positionieren an S7-300/400
1.1, Entry ID: 67261457
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2 Solution

2.4 Hardware and software components used

Component Qty Order number Note
servomotor
Motor power cable, 1m 2 6FX5002-5CS01-1ABO
Signal cable, 1m 6FX5002-2CA31-1ABO SMC encoder
DRIVE-CLIQ cable, CU 320-2 PN - DMM
IP20/IP20 0,16 m 1 6SL3060-4AD00-0AA0
DRIVE-CLIQ cable, DMM — SMC
IP20/IP20 0.60 m 1 6SL3060-4AU00-0AA0 (SERVO_03)
DRIVE-CLIQ cable, DMM — SMI
IP20/IP67 1.0m 1 6FX5002-2DC10-1AB0 (SERVO_02)

Software components
Table2-3 SW-Cmponents

Component Qty Order number Note
SIMATIC STEP 7 Floating license
V5.5 SP2 6ES7810-4CC10-0YA5
STARTER Free of charge
V4.3.1.2 6SL.3072-0AA00-0AGO download: see /6/
WinCC flexible 6AV6613-0AA51-3CA5
Version: 2008 SP3

Sample files and projects

The list below contains all the files and projects used in this example /4/.

Table 2014 Sample files and projects

Component

Note

67261457_SINAMICS_S120-PN_Positionieren_at_S7-300_v11.zip

This zipped file contains the
STEP 7 project with
SINAMICS S120 and HMI.

67261457 _SINAMICS_S120_at_S7-300400_SHORT-DOKU_v11_de.pdf

Brief documentation for
experienced users

67261457 _SINAMICS_S120-PN_at_S7-300400_DOKU_v11_de.pdf

This document

CAUTION The project sample is designed for use with the component samples listed
in Chapter 2.4. If other SINAMICS S120 components are used or other
motors connected without adapting the corresponding parameters, the
converter and/or motor could be damaged or destroyed.

12
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3 Configuring and commissioning the application

3.1 Wiring

3 Configuring and commissioning the
application

3.1 Wiring

The following diagram shows the power cables, the encoder connection, the
DRIVE-CLIiQ wiring and the configuration of the SINAMICS S120 used.

Fig. 3-1
DRIVE-CIiQ
Z o
o o™
N =
g 3
™ E 2 xi,_io
) — =
O n a
3AC 400V ———
Line Reactor
1FK7
SERVO_02 H
1FK7
SERVO_03

SINAMICS $120 Positionieren an $7-300/400
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3 Configuring and commissioning the application

3.1 Wiring
The 24 V wiring, the fieldbus wiring and safety wiring of the configuration is shown
in the following diagram.
Fig. 3-2
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PROFINET )
|
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Notes e The installation guidelines in the SINAMICS S120 manuals (see /7/) and the
SIMATIC must always be taken into consideration.
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3 Configuring and commissioning the application

3.2 IP addresses and PN names

3.2 IP addresses and PN names

The following IP addresses and device names are used in the example:

Table 3-1
IP Component Device Name
192.168.0.1 S7 CPU S7 CPU
192.168.0.2 SINAMICS S120 S120-CU320-2PN
192.168.0.3 KTP600 KTP600
192.168.0.200 PG/PC
3.3 Settings at the PG/PC
Table 3-2
Action Remark
In the Window settings for the | [EiiaaRtaat NN P Nl [ 2] ]

free IP address
(192.168.0.x).

network card to be used, set
the fixed TCP/IP address
192.168.0.200 and the
network mask 255.255.255.0.

You can also use any other

General |

IP address:

Subnet maszk:

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

€ Obtain an [P address automatically

—i%" Lze the follawing IP address:

Default gateway:

| 192 168 . 0 . 200
| 255255 . 255 . O

£ Wbtain DS serven address automaticall
—% Lze the following DNS server addresses:
Preferred DNS server: |

Alternate DMS zerver |

Adwanced... |

Ok I Cancel |

SINAMICS S120 Positionieren an S7-300/400
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3 Configuring and commissioning the application

3.4 Loading the SIMATIC program

3.4 Loading the SIMATIC program
This chapter describes the steps involved when installing the sample code into the
SIMATIC S7-300/400.
Table 3-3
No. Action Remark
1. Connect the S7-300/400 with the | You can connect the two devices directly with one another or
PG/PC using a network cable. via a switch.
2. Start the SIMATIC Manager.
3. Using "Tools > Set PG/PC Set PG/PC Interface %]
interface ...“, open the settings of m =
the online interface. ceess Path | LLOP |
Access Point of the dpplication:
Select “TCP/IP -> Network card" [S7OMUINE (STEP7] > TCP/IP > RDS700 USBZ0 ToFast. ~]
with th.e network card that you (Standard for STEP 7)
are using.
Interface Parameter Aszignment Ll sed:
|TCPAP - RDS700 USB2.0 To Fast .. <A Properties. . |
METLink PRO(PROFIBUS) =] Diagnostics... |
P internal [local]
B 5 7USE [ | Copp.. |
SSRGS o |
i [ b
[Azgigning Parameters to vour MOIS CPe
with TCP/P Protocol (RFC-1008))
Interfaces
’7 Add/Femaowve: Select... |
Carcel | Help |
4. Call the dialog "Edit Ethernet y SIMATIC Manager
Node...“. = , , ,
File | PLC “iew Options ‘Window Help
Digplay Accessible Modes
FROFIBUS
Edit Ethernet Mode. .
| pdate the M perating Sisten..
SINAMICS S120 Positionieren an S7-300/400
16 1.1, Entry ID: 67261457
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3 Configuring and commissioning the application

3.4 Loading the SIMATIC program

factory setting.

Confirm the notes.

No. Action Remark
5. e Click "Browse ..."
- Select the "S7-300"
CPU and click OK.
B;ste Metwork - 2 Nodes
’_ 0.0.0.0 00-1B-1B-1B-57- pul
00-1F-F&-03-8F-OF
6. Reset the IP configuration to the | [ZIIALELELELE

00-1B-1B-1B-57-4F

SINAMICS S120 Positionieren an S7-300/400
1.1, Entry ID: 67261457
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3 Configuring and commissioning the application

3.4 Loading the SIMATIC program

No. Action Remark
7_ Edit Ethernet Hode
Enter the IP address 192.168.0.1
and the network mask
255.255.255.0, and click on
"Assign IP Configuration".
Enter the device name:
"S71CPU" and click on "Assign
name" 265,255, 255.0 /
Click "Close" to exit the dialog.
18 SINAMICS S120 Positionieren an S7-300/400
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3 Configuring and commissioning the application

3.4 Loading the SIMATIC program

No. Action

Remark

8. Click "Accessible Nodes".

K SIMATIC Manager

File | FPLC “iew Optionz “Window Help
Dizplay Acc Niodes

FROFIELS
Edit Ethermet Mode. .
| md &te b (N merating Speten..

Select all blocks in the CPU
using <CTRL><A> and
delete them.

e Acknowledge that system
blocks and system data
cannot be deleted.

E@Accessible Modes -- INDUSTRIAL ETHERHNET

=R ',';'é Accessible Hodes 275 Sstemn data = 0B1 3 OBBE 0
[=-{p] 37-cpu 3 FC2 3 FC3 3 FC72 0

" ¥ Blocks i DB72 3 DB172 3 DB283 5l

3 SFB3 3 5FB4 3 5FES 5l

[+ SFES4 {3 5FBT2 {3 SFB74 5l

{3 SFCO 3 SFC1 3 5FC2 5l

¢ SFCE 3 5FC7 3 5FC 5l

{3 SFC15 3 SFC17 3 SFC18 5l

i SFC22 i SFC23 % SFC24 Em -]

Delete [256:127) |

Thig procedure cannot be undane!
o you really want to delete the selected objects
! D Il delete the 107 selected obj
(System data... SFC1 272

Yes " Ho I

10. If you have still not dearchived
the project, under "File >
Dearchive...", select the project
file (see Table 2-4) and
dearchive this.

Confirm that you want to open
the project

K] SIMATIC Manager

[File PLC Wiew Options Window Help
Mew... Chel+MN
Mew Project' \Wizard. ..
Open... Ctd+00

57 Memary Card 3
M emary Card File 3

Delete...
Feorganize. ..
Manage...

Archive...

Q e

Fage Setup..

Retrieve [3280:754]

T he following objects were retrieved:;
1\ Proects 51204657
Libraries: Hone
Do you want to open these now'?

11. e Select the SIMATIC 300

station

e Load the project to the CPU.

QSIMATIE Manager - [S120-at-57 -- C:%\Programme\Siemens\Stepf\S P
@ File Edit Inget PLC ‘iew Options ‘window Help

D= (22| % B 2 (@)= 2= 20 & |[<
= B 5120418 [ [ CPU3152 PN/DP

12. Restart the CPU after loading.

SINAMICS S120 Positionieren an S7-300/400
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3 Configuring and commissioning the application

3.5 Loading the SINAMICS parameterization

3.5

Notes

Loading the SINAMICS parameterization

e If you wish to use other components, then you must parameterize these yourself.

Then follow the instructions in Chapter 6 "Configuration and project engineering”,
especially 6.2 Configuration of the SINAMICS S120 drive.

Downloading the parameterization to the SINAMICS S120
Table 3-4

N
o.

Action

Remark

1.

Connect the SINAMICS S120
Control Unit to the SIMATIC S7-
300/400 CPU using a PROFINET
cable, and connect the SIMATIC S7

to the PG/PC using a network cable.

2. | Open the SIMATIC Manager.
3. | Call the dialog "Edit Ethernet Q SIMATIC Manager
Node...". ; . y y
File | PLC “iew Options ‘Window Help
O Digplay Accessible Modes
FROFIBLIS
|  EditEthemet Maode. .
| pdate the M perating Sisten..
SINAMICS S120 Positionieren an S7-300/400
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3 Configuring and commissioning the application

3.5 Loading the SINAMICS parameterization

Action

o=z

Remark

e Click "Browse ..."

Edit Ethernet Hode =]

Select the "SINAMICS S"

CPU and click OK.

Ethernet nod:

MNodes 3

MAC address:

—

ezsible online

Browse...

— Set P eonfinuratinn
Browse Network - 2 Nodes

Start | | | | IP address

| MALC address

| Device type | Mame

192 168.0.1

0r-1B-1B-1B-567-AF _5

_57-Col

L

Stop

¥ Fast search

1

Flash | MAL address:

[o0-1FFe-0a-8F-0F

Cancel | Help |

|
" Fieset ta factory setting

Heset |

Cloze |

Help |

Enter the IP address 192.168.0.2
and the network mask
255.255.255.0, and click on "Assign
IP Configuration".

Enter the device name: "S120-
CU320-2PN" and click on "Assign
name"

Click "Close" to exit the dialog.

Edit Ethernet Node

— Ethernet node

MAL address:

Modes accessible online

[00-1F-Fa-06-6F-OF Browse... |

— Set IP configuration

% se [P parameters

IP address:

Subnet mask:

Gateway
* Do not uze router

Uz router

Sdress: I

" Dbtain IP address from a DHCP server

 Identified by
% Clientlin

0 et addiess 21 [Weyice Hame

ClientiD: |

< Azsign P Eonfm

—Assign device name

Device name; |S1 20-CLI320-2PN I

— Reset to factony setting:

Reset |

Cloze |

Help |

6. | Open the sample project.
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3 Configuring and commissioning the application

3.5 Loading the SINAMICS parameterization

N Action Remark
(o]
Select the SINAMICS S120 in the EJSIMATIC Manager - [5120-at-57 — D:ATemp\5120-a~1]
project tree of the SIMATIC project @ File Edit Insett PLC ‘“iew Options ‘window Help
DB & B |fo 25 = &
Open STARTER by double clicking &R §120-ak-57 ject name | Sy,
on commissioning SIMATIC 300-Station betiiebnahme
CPU315-2 PNADP i
E 5120-CU320-2PM
o L@@ ls120_cCusan 2
8. Select the SINAMICS S120 in the Project Edit Paste Targetsystem “iew Options ‘window Help
project tree of STARTER | leﬂlnlg.l,m@” e “l“”ﬁ” gﬁMﬁ| '*'lﬁll
x
Go online E--% 5120-at57
B nsert SIMOTION device
’_| Insert single drive urnit
=N PP
£| Configure drive unit
i e ) Dverview
9. | Load the configuration into the D|@|E|@:al|§|l e n|m”£| J%&Lﬂ%” gin| 4| ®3
SINAMICS $120 g M—I
E--% 5120-at-57 i Display data set Drive dal
) Insert SIMOTION device Silifims .
Inzert zingle drive unit omman
4, S120-CU320-2PM
i Automatic Configuration T
10.| Select that the parameters will be Download W/ EEA1EE X
saved. .
!') The project will be saved and the drive unit data downloaded to
= the target device!
Start the download
™ Store additional data on the target device
I Including DCC chiat dat
Start download?
Yes Ma | Help
SINAMICS S120 Positionieren an S7-300/400
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3 Configuring and commissioning the application

3.6 Loading the HMI
3.6 Loading the HMI
No. Action Remark
1. Connect the S7-300/400 CPU with the
KTP600 HMI using a network cable.
Assign the HMI IP address 192.168.0.3.
In the SIMATIC Manager project tree, open KJ SIMATIC Manager - [$120-at-57 -- D:ATemp\5120-a™1]
KTP_6OO HMI. % File Edit Inset PLC ‘iew Options ‘window Help
B e B REEET
Open WinCC flexible with "Open Object" in the E"\% 2gi$f:|c 05 2 Bilder & Karmm.
' . . " - [ -Station
shortcut menu of "WinCC flexible RT e [§] crusts2 PR/
| g $120CU320PN
a |:n;r'; I:ILie-::t Clrl+alt+0
[Euf: [Strl
[Eapy [Efr{+HE
Eagte [Strly
Delete Del
4. The COﬂfIgUFatIOﬂ Of the HMI Opens Wlth HEWinEE flexible Advanced - $120-at-57 - KTP_600

WinCC flexible.

Load the configuration.

Project Edit Miew Inseit Fomat Faceplates
New - ko M &2 + X X

- |Geman (Gemany] -

Dptions  Window Help
«gaxr.r.n
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4 Using the application

4.1 Preconditions

4

4.1

4.2

4.21

24

Using the application

The application can be operated using the variable tables of the sample project or
via the HMI.

Preconditions

In the sample project, basic safety functions are activated in the SINAMICS S120.

In order to be able to switch on the SINAMICS S120, 24 V must be available at the
EP terminals of the motor module X21.3 and X22.3 as well as at the Control Unit
X122.1.

Otherwise, the SINAMICS S120 converter pulses are inhibited.

Using the application via HMI

Basic screen

Fig. 4-1

SIEMENS

The language can be selected in the basic screen.
Exit: exits the runtime
Start: Changes to the start screen for the basic positioner

SINAMICS S120 Positionieren an S7-300/400
1.1, Entry ID: 67261457



Copyright © Siemens AG 2013 All rights reserved

4 Using the application

422

423

4.2 Using the application via HMI

Selecting the axis

In all of the following screens, the axis can be selected in the topmost line. To the
right of the selection, the number of the axis DB of the selected axis is displayed.
The axis selection can also be changed in the other screens.

All inputs and displays are only for the displayed axis.

Start screen, basic positioner

Selecting the axis
Fig. 4-2

SIEMENS

Active faults and alarms of the SINAMICS S120 are displayed in the upper section
of the screen with number and in plain text.

Active faults can be acknowledged with the "Ack" button.

The active operating modes of the basic positioner are displayed at the left.

The actual position and actual velocity of the basic positioner are displayed at the
right.

The screens for the operating modes can be called in the lower section. You can
return to the basic screen using the "Home symbol".

SINAMICS S120 Positionieren an S7-300/400
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4 Using the application

4.2 Using the application via HMI

4.2.4

Homing

Fig. 4-3

SIEMENS

SERNC_03

Absolute encoder adjustment

Homing

26

Absolute encoders, as in the example for SERVO_02, must be adjusted once after
commissioning. When adjusting an absolute encoder, the position actual value is
set to the specified reference point coordinate.

Absolute encoder adjustment is initiated using acyclic jobs in SINAMICS S120. The
status of the acyclic job is displayed at the left below "RD/WR".

While an order has the status "busy", the buttons for initiating new orders are
hided.

When using incremental encoders, as in the example for SERVO_03, absolute
encoders cannot be adjusted.

When using incremental encoders, SINAMICS S120 must be homed after each
warm restart. For SERVO_03, a reference point approach to the encoder zero
mark is parameterized.

Initiating the reference point approach:

Switch on the SINAMICS S120 with "On". If the SINAMICS S120 is on, the button
has a green background, and the text changes to "Off".

Press "Start Homing" until "Reference point set" is lit.

Using the button "Set Reference point", the reference point can be set to the actual
position Xact®.

SINAMICS S120 Positionieren an S7-300/400
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4 Using the application

4.2 Using the application via HMI

425 Jogging

Fig. 4-4

SIEMENS

SERMC_03

Using the "Jog 1" and "Jog 2" buttons, the SINAMICS S120 is traversed with the
parameterized speed. Incremental jogging is selected by pressing the "Jogging
incremental” button.

The drive can be switched on and switched off using the "On" button.
"Xact" displays the actual position in LU

"Vact" displays the actual velocity in 1000 LU/min

Faults in the SINAMICS S120 are acknowledged using the "Ack" button.

SINAMICS S120 Positionieren an S7-300/400
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4 Using the application

4.2 Using the application via HMI

4.2.6

Traversing blocks

Fig. 4-5

SIEMENS

SERNMO_03

Parameterized traversing profiles can be started from this screen.

Starting traversing tasks

28

In the Traversing blocks screen, the basic positioner can be operated in the
traversing block mode.

For traversing motion, the "No intermediate stop" and "No reject task" must be
selected.

"Block number select" sets which traversing block should be started.
The SINAMICS S120 can be switched on and switched off using the "On" button.
Faults in the SINAMICS S120 are acknowledged using the "Ack" button.

The traversing block with the selected block number is started using the "Start"
button.

"Xact" displays the actual position in LU

"Vact" displays the actual velocity in 1000 LU/min

"Block number active" indicates the number of the active traversing block.
The screen to read and write traversing books is called with "Editor".

SINAMICS S120 Positionieren an S7-300/400
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4 Using the application

4.2 Using the application via HMI

The timing of the control and status signals of a traversing profile can be seen in
the following diagram. The traversing profile comprises individual traversing blocks.
Progressing (advancing) between the traversing blocks is "Continue with stop”

Fig. 4-6
Controlsignals

ON/OFF1 _ |

Intermediate stop |
(0 signal)

Reject traversing task |
(0 signal)
Trav. Block selection Bit 0 |

Trav. Block selection Bit 1

Trav. Block selection Bit 2

Trav. Block selection Bit 3

Activate traversing task [ ]

Statussignals

Operation enabled |

Traversing command |—|
active | I

Target position reached I
Trav. block active bit 0 [ ]

Trav. block active bit 1 |

Trav. block active bit 2

Trav. block active bit 3

SINAMICS $120 Positionieren an $7-300/400
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4 Using the application

4.2 Using the application via HMI

Reading and writing traversing blocks

30

Fig. 4-7

SIEMENS

-]+ [

A Hpostioning | {absoluten) o Fleoo

100.0 100.0 End {0} display

Using the editor, traversing blocks can be read and written to using acyclic jobs.

e Reading out traversing blocks:
The index to be read out is set using the "-" and "+" buttons. The read job is
immediately started when pressing one of the two buttons.
The data of the traversing block that has been read out are displayed in the
relevant fields.

e Writing a traversing block:
First, select the index into which the traversing block should be written. Then
enter the other data in the appropriate fields.
The write job is started by pressing the "Write traversing block" button.

e Copying a traversing block:
Read out the traversing block to be copied. Enter the new index using the
screen keyboard, when doing this do not use the "-" or "+" buttons. The write
job is started by pressing the "Write block™" button.

The drive parameters are backed up in the ROM by pressing the "Save drive"
button.

The status of the acyclic job is displayed with "busy" and "done" and "error".

While an order has the status "busy", the buttons for initiating new orders are
hided.

SINAMICS S120 Positionieren an S7-300/400
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4.2 Using the application via HMI

4.2.7 Direct setpoint specification / MDI

Fig. 4-8

SIEMENS

o
o

relative

In the MDI screen, the basic positioner can be operated in the MDI / direct setpoint
specification mode.

For traversing motion, the "No intermediate stop" and "No reject task" must be
selected.

The positioning mode is set to either relative or absolute using the "relative" button.
Positioning or setting up is selected using the "Pos." button.

The setpoint transfer type is set to signal edge or continuous using the "Edge"
button.

The operating mode MDI/direct setpoint specification is activated using the
"MDI_selection® button.

In the setting-up mode, the direction of rotation is specified using "pos." or "neg.".

The acceleration and deceleration override are specified in the "Acc." and "Dec."
fields.

For "Vset", the setpoint velocity is entered in 1000 LU/min.

For "Xset", the setpoint position is entered in LU.

The SINAMICS S120 can be switched on and switched off using the "On" button.
Faults in the SINAMICS S120 are acknowledged using the "Ack" button.

For setpoint transfer with signal edge, positioning is started using the "Start" button.
"Xact" displays the actual position in LU

"Vact" displays the actual velocity in 1000 LU/min

SINAMICS S120 Positionieren an S7-300/400
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4 Using the application

4.2 Using the application via HMI

The timing of the control and status signals for absolute positioning can be seen in
the following diagram. The setpoint is accepted with a positive signal edge of
"Setpoint acceptance”.

Fig. 4-9
Controlsignals

ON/OFF1 |

Intermediate stop |
(0 signal)

Reject traversing task |
(0 signal)

MDI selection |

Positioning type |

Setpoint acceptance

Position setpoint -~ ° = 1800

Velocity setpoint < o >« 1000

Statussignals

Operation enabled |

MDI active |

Traversing command | |
active

Target position reached

SINAMICS $120 Positionieren an $7-300/400
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4 Using the application

4.3 Variable tables

Commenting out permanently controlled signals

4.3 Variable tables

Several signals are permanently controlled in the FB1 network 4. If these signals
are to be controlled using variable tables, then the corresponding lines must be

commented out.

Fig. 4-10
;% Permanente Freigaben setzen
b= DEX 173.1 ATTSE
= DBX 173.2 ATTEZ
=] LBX 173.3 Betriebhsfreigahe
= LEX 172.2 Filihrung durch PLC
L #LENT #LENT —— AchsDEMNr
T ¥DE_int #DE_int
AUF DE [#DE_int] #DE_int
] DEX 173.1
= DEX 1732
] DEX 173.3
= DEX 17Z.Z2

After changes are made in FB1, the block must be loaded into the SIMATIC S7-

300/400 control.

SINAMICS S120 Positionieren an S7-300/400
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4 Using the application

4.3 Variable tables

431

Reading and writing traversing blocks

Traversing blocks can be read out and written to acyclically using the variable
tables "VAT72_TVBsingle" and "VAT72_TVBblock".

Fig. 4-11 VAT72_TVBsingle

Operand Symbol Anzeigeformat | Statuswert Steuerwert
DE7ZDEWY 16 "Axis_TwB+MDI_TLG111" Basis single tasksi DEZ 30000 30000
DE7ZDEWN 158 "axis_ TWB+MDI_TLS111" Basis.single Ind DEZ 5 g
DE72.0EX 14.0:"Axiz_TWB+MDI_TLG111" Basis single RD BOCL falze
DE7F20EX 141 “Axiz_TwB+MDI_TLG111" Basiz singls WR Bl falze
DE72DEY 142 "axiz_TvB+MDI_TLG111" Basis single Done BOoL
DE72DBEY 143 "Axiz_TYB+MDI_TLG111" Basis single busy BOoL
DEF2DBD 20 “Axiz_TwB+MDI_TLG111" Basis single Data DEZ L#E fL#45
DEF2.DEX 147 i "Axiz_TWB+MDI_TLG111" Basis single Error BOCL |
DEF2ZDEY 24 “Axiz_TwB+MDI_TLG111" Basis single ErrorMumbr HEx W BRO000
DE72DBEBE 134 Bl 281111 111 et 111
DE72 DBV 136 "Axiz_TwB+MDI_TLG111" Basis TraVerBlockSet block_no DEZ 5 g
DE72DBD 135 “axis_TWB+MDI_TLG111" Basis TraverBlockSet position DEZ L&1800 L#&1 800
DE72Z0BD 142 “Axis_TYB+MDI_TLG111" Basis TraVerBlockSet velocity DEZ L&300 L&300
DEFZ.DED 146 “Axiz_TwE+MDI_TLG111" Basis. TraverBlockSet accel_over GLEITPUNKT 100.0 100.0
DEF2DBD 150 “Axis_TwB+MDI_TLG111" Basis TraVerBlockSet decel_aver GLEITPUMKT 1000 100.0
DE7ZDEWY 154 "axiz_TWB+MDI_TLG111" Basis TraVerBlockSet command DEZ 1 1
DE72ZDBD 1356 "Axis_TWB+MDI_TLG111" Basis TraVerBlockSet .command_par i DEZ L#0 L#0
DEFZ.DEW 160 :"Axiz_TvE+WDI_TLG111" Basis. TraverBlockSet. mode Bt 2#0000_0010_0010_0000 2#0000_0010_0010_0000
You can use variable table VAT72_TVsingle to read or write a traversing block in
SINAMICS S120.
Writing
e Job "30000" must be located in DBW 16
¢ The index of the traversing block is specified in DBW 18 (n+1)
¢ The bits of DBW 134 are used to select which data should be transferred.
¢ The traversing block number is specified in DBW 136.
e The position setpoint is specified in DBD 138
e The velocity setpoint is specified in DBD 142.
e The acceleration is specified in DBD 146
e The deceleration is specified in DBD 150
e The job of the traversing block is specified in DBW 154 (see the following
tables)
e The job parameter is specified in DBD 156 (see the following tables)
¢ The traversing block mode is specified in DBW 160 (see the following tables)
¢ After all data has been written to the blocks, writing can be started with a
positive edge of DBX 14.1
SINAMICS S120 Positionieren an S7-300/400
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4 Using the application

Reading

4.3 Variable tables

¢ Job "30000" must be located in DBW 16
¢ The index of the traversing block is specified in DBW 18 (n+1)

e The read job is started with a positive edge at DBX 14.0.

e The values are saved in the same data area as where they were saved for the

write job.

Table 4-1 Significance of DBW 154 and DBD 156

Job

Job parameter

0 = error

1 = positioning

2 = fixed stop

[clamping torque in Nm]

3 = endless_pos

4 = endless_neg

5 = wait [Wait time in ms]

6 = goto [jump destination]

7=set O [set digital output]

8 =reset O [reset digital output]

9 = jerk jerk limitation 0 = off / 1 = on

Table 4-2 Significance of DBW 160

Bit 15-12 | Bit11-8

Bit7-4 | Bit3-0

Significance

0000 0000 0000 0000
XXXX XXXX XXXX xxx0 Show traversing block
XXXX XXXX XXXX xxx1 Hide traversing block

No significance

Further information in this regard may be found in the documentation of the FB283.

(See /8/)

SINAMICS S120 Positionieren an S7-300/400
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4 Using the application

4.3 Variable tables

4.3.2

4.3.3

36

Reading and writing drive parameters

Traversing blocks can be read out and written to acyclically using the variable
tables "VAT72_Parameter" and "VAT72_Para_1_10".

Further information in this regard may be found in the documentation of the
FB283. /8/

Reading out the fault memory

The fault memory of the SINAMICS S120 can be read out using the
"VAT72_Faultbuffer" variable table.

Further information in this regard may be found in the documentation of the
FB283. /8/

SINAMICS S120 Positionieren an S7-300/400
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5 Functional mechanisms of this application

5.1 Functions of the SIMATIC S7-300/400
5 Functional mechanisms of this application
5.1 Functions of the SIMATIC S7-300/400

511 Overview

Fig. 5-1

SFB52

FC72
SFB53

SFC6

DB72

FB283 SFC14

DB72

SFC15

SFC20

SFC21

258838388

OB1 DB283

DB11

DB72 /172

DB11

DB72 /172

FC2

FB1

FC3

=
TT IT

DB1

DB2

The SIMATIC S7-300/400 program comprises the following areas:
o Data exchange with the SINAMICS S120:

Cyclic process data exchange
In this area, process data are sent to the SINAMICS S120 (e.g. on command
and position setpoint) or received (status and actual values)

Acyclic parameter access
Parameters of the SINAMICS S120 are accessed in this area. (e.g. reading
or writing traversing blocks)

o Preparing data
Converting the actual velocity for display on the HMI
Splitting the traversing job parameters for display and selection on the HMI

SINAMICS $120 Positionieren an $7-300/400
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5 Functional mechanisms of this application

5.1 Functions of the SIMATIC S7-300/400

5.1.2

38

Note

FC72: Communication using FB283 and SIEMENS telegram 111

Telegram 111 includes 2 communication options. One option is pure cyclic
communication using the system functions. The option involves the FB 283
available to the application, which in addition to the cyclic also has an acyclic
communication option.

Communication with the FB283 is discussed in this example.

So that the acyclic interface is executed only once at the same time, the ,busy*
feedback of both axes will be checked in network 1. If an acyclic order is active at
an axis,the buttons for initiating new acyclic orders at the HMI become hided.

Fig. 5-2 FC72 Network 1
"Axisz TWE4HMDI TLG11l 22" . Easis.single. busy DE7Z.DEX14. 3

"Axis TVEHMDI_TLG1l1ll 23" . Fasis.single. busy DELVE.DEX14. 3
"Parameterinzeige" Hidelcoyolic DE11.DEX:. £

n oo

For every axis one instance DB from FB283 is generated. When calling the FB283,
the following data are specified for each axis:

NR_ACHS_DB: Number of the axis DB

LADDR: Start of the 1/0 address

LADDR_DIAG Diagnostics address of the drive
WR_PZD: Target area (control words/setpoints)
RD_PZD: Target area (status words/actual values)
AXIS_NO: Axis No. (Number of the DriveObject)

Fig. 5-3 FC72 Network 2

CALL “SINA FE" , DEZS3
NI_ACHS DE:=7%

LADDE :=2E8
LADDE_DIAG:=2028

WE_PED ;="axis TVE+MDI_TLG1ll 52" MDI_Positioning.WR_PED POSBETE
ID_FPED i="Axis_TVE+MDI_TLG1ll 52" MDI_Positioning.BD_PED POSEETE
COMSIST  :=TRUE

BESTART  :=TRUE

AWIS N0 :=EfLlEgE

In this example, for the first axis "SERVO_02", the instance 283 and axis DB72
are used. For the second axis "SERVO_03" are used the instance DB284 and
DB172 as axis DB.

Start of the 1/0 address and diagnostics address is in HW Config.

Additional information about calling FB283 is provided in the block description.
18/

SINAMICS S120 Positionieren an S7-300/400
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5 Functional mechanisms of this application

5.1 Functions of the SIMATIC S7-300/400

Cyclic communication with FB283

OB1 only calls the FC 72. In FC 72, FB283 is called for each axis.

The structure for sending and receiving is saved in the user-defined data type
(UDT_30008 TLG111).

The variable tables, prepared with the application, are available to control the
SINAMICS S120.

Operate the 1st axis in the traversing block mode (VAT72_TVB)
Operate the 2nd axis in the MDI mode (VAT72_MDI)

Acyclic communication with FB283

51.3

Acyclic communication is based on the FB 283 internal interface "single". It is only
permissible to execute this once simultaneously. This is the reason that the
corresponding buttons are interlocked on the HMI while the interface is
communicating.

Using this job interface, it is possible:

e To read/write individual parameters

e Read out the fault memory (special job: tasksi= 30002)

e Read/write individual traversing blocks (special job: tasksi= 30000)
e Read/write traversing blocks (special job: tasksi=30001)

e Pre-assign traversing blocks 0...63 (special job: tasksi= 30011)

e Read/write up to 10 parameters (special job: tasksi= 30010)

Further, for individual special jobs, additional entries are required or outputs
possible. A description can be found on the specified pages 13 — 15 of the FB 283
documentation. /8/

Within the context of the application, four prepared variable tables are available for
parameter / traversing blocks, read and write function. Depending on the
required function/display, these tables can also be edited.

1. Reading/writing parameters ( VAT72_Parameter)

2. Reading/writing several parameters ( VAT72_Para_1_10)

3. Reading/writing individual traversing blocks (VAT72_TVBsingle)
4. Reading/writing several traversing blocks (VAT72_TVBblock)

FB1: Preparing data for display on the HMI

Actual velocity

The speed actual value is transferred, scaled. The scaled value is converted into
the actual velocity of the basic positioner in FB1.

To do this, when calling FB1, in addition to the number of the axis DB, the gearbox
ratio, the position actual value resolution and the reference speed of the SINAMICS
S120 must be specified.

SINAMICS $120 Positionieren an $7-300/400
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5 Functional mechanisms of this application

5.2 Basic positioner

Note

Fig. 5-4
CALL FE 1, DELl / gear factpr
i_Getriebe:=1.000000e+000 - LU per load revolution in 1000LU
LT rot :=1.000000e+001
n Bezuy :=6.000000=+003 «— referende speed
DENr - =72 4—\ .
axis-DB

The specified values must coincide with the parameters in the SINAMICS S120!

The gearbox ratio is determined by the ratio between parameters p2504 and
p2505.

The position actual value resolution is in parameter p2506.

The reference speed is in parameter p2000.

FC2 and FC3: splitting the traversing job parameters

5.2

5.21

40

FB283 transfers the job type, the advance (continue) condition and the visibility of a
traversing block in a word. The word is split in order that these values can be
individually displayed and selected. The individual values are buffered in DB11.

FC2 reads the DBW160 word of the axis DBs and writes the values into DB11.

FC3 reads the values from DB11, and writes them into word DBW 160 of the axis
DB.

Basic positioner
Tasks that can be addressed with the basic positioner

The basic positioner (EPOS) is a very comprehensive and powerful function
module for closed-loop position controlled traversing of an electric drive.

It is used to position linear and rotary axes (modulo) in absolute/relative terms with
motor encoder (indirect measuring system) or machine encoder (direct measuring
system).

It can be activated in the SINAMICS S120 as function module.

User-friendly configuration, commissioning, and diagnostic functions for the EPOS
functionality are also available in the STARTER parameterizing software.

Using the STARTER control panel, commissioning and diagnostic functionality can
be controlled from a PG/PC. It is also very helpful, especially when getting to know
the individual operating modes also testing the function without having to control it
from a higher-level automation system.

The position controller is also activated when activating the basic positioner. This is
automatically run from the STARTER drive wizard. Further, the necessary "internal
interconnections” (BICO technology) are automatically established, which are
required between the EPOS and position controller (e.g. setpoints from the EPOS
for closed-loop position control, axis cycle correction, etc.).

The position controller essentially comprises the following parts:

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

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

SINAMICS S120 Positionieren an S7-300/400
1.1, Entry ID: 67261457



Copyright © Siemens AG 2013 All rights reserved

5 Functional mechanisms of this application

5.2 Basic positioner

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

In addition, the following functions can be carried out using the basic positioner:
Mechanical system:
e Backlash compensation

e Modulo correction

e Position tracking

SINAMICS S120 Positionieren an S7-300/400
1.1, Entry ID: 67261457 41



Copyright © Siemens AG 2013 All rights reserved

5 Functional mechanisms of this application

5.2 Basic positioner

5.2.2

5.2.3

42

Limits:
¢ Velocity/acceleration/deceleration limits

e Software limit switches (traversing range limitation using position setpoint
evaluation)

e Stop cams (traversing range limitation using hardware limit switch evaluation)
e Positioning/standstill monitoring
e Following error monitoring

e Two cam switching signals
Properties

Outstanding properties include:

"flying" and "continuous" mode/setpoint changes while traversing
- Without having to use handshaking
- Including easy to use/connect

- Including "process-shortening” transitions without axes coming to a
standstill

e Can be simply connected to higher-level SIMATIC S7-300/400 control
systems, also as described in this application

e Can be simply adapted as part of the application engineering and handled

e Simple traversing block handling and implementation of "fixed" traversing
blocks

e Graphic configuring, commissioning and operating screen forms (tool including
control panel)

Operating modes

EPOS has the following four operating modes (which can be toggled between for a
"stationary" axis):

e Jogging (position controlled)
e Reference point approach
e Traversing blocks

e MDl/direct setpoint specification

Including subordinate "flying homing" in the "jog", "traversing blocks" and
"MDI/direct setpoint specification" modes.

Priority of the operating mode with respect to one another when simultaneously
selected:
Jog > Reference point approach > MDI > Traversing blocks

If a different operating mode is selected while one is already active, then an alarm
is issued.

SINAMICS S120 Positionieren an S7-300/400
1.1, Entry ID: 67261457



Copyright © Siemens AG 2013 All rights reserved

5 Functional mechanisms of this application

Jogging

5.2 Basic positioner

This involves position-controlled traversing of an axis with two modes that can be
toggled between

1. Modes: Endless, position controlled with v set input (where the sign is
evaluated)
2. Modes: Incremental jog ( = where the axis is traversed through a

specified "increment”)

...In the two modes, two selectable setpoints are available (jog 1/ 2)

Reference point approach

This is also known as "active homing".

Properties:

Fully automatic search and detection of the reference point for incremental
measuring systems (encoders).

The following homing options are available:

"Cam and encoder zero mark", "encoder zero mark" and "external zero mark
(Bero)"

"Set reference point" is also possible without travel. In this case, all operating
modes must be deselected.

Reversing cam functionality for the "cam and encoder zero mark™ mode
The start direction for the reference point approach can be specified

Different approach velocities can be specified ("to the cams", "to the reference
mark", "to the reference point"), e.g. to increase the precision for the reference
mark detection

Monitoring using maximum traversing distances/tolerance bands that can be
specified, e.g. to the cam, between the cams and zero mark, distance to the
zero mark

Automatic travel for "reference point offset" regarding the reference mark and
reference point coordinates that can be changed using BICO

Automatic direction of rotation reversal at the reference cams, which means
that, for example: Reversal cams or hardware limit switches (when STOP cam
functionality is deactivated) can be used as reference cams (this reduces
hardware costs)

(in the start direction, which can be specified, the zero mark in front of the
reference cam is valid as reference mark)

Flying homing ("passive homing")

This is also known as "passive homing"
Properties:

Homing the axis during "standard" traversing using probe (standard setting)
including possible continuous "post homing"

This can be executed as subordinate function in the "jog", "traversing blocks"
and "MDl/direct setpoint specification" modes

SINAMICS $120 Positionieren an $7-300/400
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5 Functional mechanisms of this application

5.2 Basic positioner

Can be selected for incremental and absolute measuring systems (encoder)

Probe selection can be switched over (2 probe inputs, pos./neg. edge can be
selected)

With "flying homing" during RELATIVE positioning, you can select whether the
offset value is to be taken into account for the travel path or not.

Possible for "post homing" evaluation of a "real/incorrect” BERO signal
(inner/outer position difference "window")

Traversing blocks

44

They support positioning using traversing blocks saved in the device (for a homed
axis). It is also possible to write the traversing blocks from the SIMATIC S7-
300/400 into the drive and read these out.

Here, 64 traversing blocks are possible, including continue (advance) conditions
and specific jobs.

Properties:

User-friendly traversing block editor

For instance, position, velocity, acceleration and deceleration override can be
separately set for each block.

Jobs; for example:

"Absolute/relative positioning”, "ABS_POS/_NEG" (forced direction of rotation
specification for modulo axes), "Endless pos / neg", "Wait" (wait time), "GOTO"
(block jump), "SET_O / RESET_Q" (set/reset up to two digital outputs), set jerk
value, travel to fixed stop using EPOS

It is possible to "skip" traversing blocks

By activating a new traversing block, a block being executed can be canceled
and a flying change made into the new traversing block.

The traversing blocks can also be changed when a SINAMICS S120 is operational.
The changes are directly transferred the next time that the traversing block is
called.

SINAMICS S120 Positionieren an S7-300/400
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5 Functional mechanisms of this application

5.2 Basic positioner

MDI/direct setpoint specification

Properties:

Note

Positioning/setting up with direct setpoint specifications (e.g. process data of the
SIMATIC S7-300/400); continuous influence during traversing is also possible.

"Flying and continuous" setpoint transfer while an axis is moving is possible, i.e.
position, velocity setpoint and override, acceleration, deceleration, forced direction
of rotation specification can be changed during operation.

"Flying" change between the modes is possible while an axis is traversing:
o Mode: Setting up (endless, closed-loop position controlled, v-set input)

e Mode: Absolute/relative positioning (for modulo, also: specified direction of
rotation or the shortest path)

In this mode, also in the setting up or relative positioning mode, a non-homed axis
can also be traversed.

The screen forms of the position controller and basic positioner are discussed in
more detail in Chapter 6.4.

SINAMICS $120 Positionieren an $7-300/400
1.1, Entry ID: 67261457 45



Copyright © Siemens AG 2013 All rights reserved

6 Configuration and project engineering

6.1 Configuring the SIMATIC S7-300/400 CPU

6

Note

6.1

Table 6-1

Configuration and project engineering

If you only wish to load the sample program and commission it, then follow the
instructions in Chapter 3 ,Configuring and commissioning the application.

The following stepping tables describe what you must do if you do not wish
to/cannot use the sample code and you wish to/must configure the SINAMICS
S120 and the SIMATIC S7 CPU yourself.

Configuring the SIMATIC S7-300/400 CPU

This chapter describes how the SIMATIC S7-300/400 should be configured for the
sample program. Integrating the HMI and the detailed programming of the
SIMATIC S7-300/400 are not explained in this chapter.

No.

Action

Remark

1.

Start STEP 7 V5.5

SIMATIC
STEP 7
Version 5.5

SIEMENS

®Sizmens AG, 1995 -2011. All

Create a new project with "File",
"New..".

I SIMATIC Manager

File PLC View Options ‘Window Help

B Froject Wizard.
Open.

57 Memary Card »
Menory Card Fils »

Delete.
Reorganize.
Manage.

Auchive..
Retrieve...

Fage Sefup,.

1 5120-CU320PN-at-57 (Projekt] - D:AS120-CUZ

2 Test_CU320-2PN MLFE (Projekt) -- D:\Test_C_1
35120-at-57 [Prajekt] - D:\Temph5120-a~1

4 Erreichbare T eilnehmer -- INDUSTRIAL ETHERMET

Exit Alt+F4
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6 Configuration and project engineering

6.1 Configuring the SIMATIC S7-300/400 CPU

No. Action Remark
| Enter aname for the projet
(e.g.
“S120-CU320PN-at-S7-300). User projects | Libraliesl Multipmiectsl
Hame | Storage path |
Acknowledge with "OK" Bp cuz400 D:4Cu240d
% S120-at-57 D:4Temph5120-a~1
% 5120-CU320PM-at-57 D:45120-CU3
E557_Prol D:AS7_Pral
% Test_CU320-2FPM MLFE  D:ATest_C_1
% Test CU320PM D:ATest_CUZ
= e b cumrent mullipraect
MHanne: Type:
|s120CU320PN [Froest =]
™| E Litrany
Storage location [path]:
ID:\ Browse. . |
Cancel | Help |
A
4. Insert an "SIMATIC 300 station" HSIMATIE Manager - [S120-CU320PN -- D-AS120-C_1]
% File Edit | Inzet PLC ‘Wiew Option: ‘Window Help
0 5 | 55 IECTCR 1 S1ATIC 40 Sision
Subnet 3 2 5IMATIC hior
""" & 5120L Pragram ¥ ZSIMATIC H Station o
4 SIMATIC PC Station
57 Sofiae " ESIMATIC HMI-Station
SV Elock F :
W7 St N £ Other Station
SEE 7 SIMATIC 55
Syt Tatle 28 PG/PC
i 3
Telibrary SIMATIC T station..
Extermal Founce...
RS Hewtl e E T F
Shared Declarations  »
5. | Open HW Config with a double

click on "Hardware"

% File Edit Inzett PLC ‘“iew Options window Help
D@ = s Bt =

E-Ep $120-CU320PN

I=iE

Suymbolic name
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6 Configuration and project engineering

6.1 Configuring the SIMATIC S7-300/400 CPU

No.

Action

Remark

6.

In the catalog under "SIMATIC
300" "Rack 300", select the
mounting rail and drag this into
the work cell

ﬂ

Prafile: Standard

’ﬁ,ﬂ[ PROFIEUS DP

B8 PROFIBUS-PA

=482 PROFINET 10

= SIMATIC 300

@3 07

C 0 cPam

< {1 CPU-300

{3 FM-300

=|=]w|m|~|m|m|=|w |

] Galeway

==

{2 IM-300

{0 MPEXTENSION
{1 Ps-a00
-1 RACK-300

= =L
_‘I_I {3 5M-300
& [ SIMATIC 400

-2 SIMATIC HMI Station

Select the SIMATIC CPU being
used in the catalog, and drag
this to the mounting rail

-0 CPU 314 IFM
140 CPU 314C-2 DFP
-1 CPU 314C-2 PN/DP

1
2

:

&0 CPU 314C-2 PP

&3 CPU 315

&1 CPU 3152 DF

=143 CPU 215-2 PH/DP

{1 BES7 H5-2EG10(

{0 BEST 315-2EH13

¢ 20 BEST 35-2EHT4L

--[8 w31

3
4
5
B
7
g
9
1
1

#-C3 CPU 315F-2 DP

-] CPU 315F-2 PH/DP
{1 CPU3IET-2DP
{3 CPUE

-l 03 PRI A2 NP

A window then opens with the
Ethernet properties

Create a subnet with "New..".

Close the two Windows by
clicking "OK"

Properties - Ethernet interface PN-10 [RD/52.2) x|

General  Parameters |

If a subnet is selected,
the next available addresses are suggested.

IP address:

Subriet mask:

|255.255.255.D

™ Use differert methad to obtain IP addiess

Subnet:

Gatewa
' Do not use outer

7 Use rauter

Address: I

Eroperties... |
Delete |

Cancel | Help |
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6 Configuration and project engineering

6.1 Configuring the SIMATIC S7-300/400 CPU

No. Action Remark
9. In the Catalog, select the A s s
SINAMICS $120 Control Unit B R
being used with the firmware that O st stane
has been sent. §§l:i$l§§:él§3
SINAMICS GLI50
This is in "PROFINET IO" =Rl
CIé\‘NAMl:S s120
" - 11 5120 CUBI0PN
Drives N
"S|NAM|CS" \gggggagggggzcam
V44
"SINAMICS S120" 7
" " 1 s
$120 CU320-2 PN = =t
Drag these to the PROFINET
line
The firmware release must
match the firmware release on
the CF card of the
SINAMICS S120, otherwise an
online connection will not be able
to be established
10. A window opens with the

Ethernet properties

Assign the SINAMICS S120 IP
address 192.168.0.2.

Close the window with "OK"

General Parameters |

IF address:

Subriet mask:

Subnet:

Gatewa

& Do ot use router

5 se raniter,

Address: I

- ot nietyorked -

(=

Froperties... |
Elete |

Cancel | Help
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6 Configuration and project engineering

6.1 Configuring the SIMATIC S7-300/400 CPU

No. Action Remark
11. | Confirm the next window with
OK Crive Unit / Bus Address |
Device family: SINAMICS
Device: SINAMICS 5120
Device characteristic: CU320-2 PN
Varsn T
Cancel Help
12. Open the properties of the new
object by dOUble-C”Cking on 2 [fcPusis2PumP Etherneti1}: PROFINE T0-System (100)
X MA/DP
"Standard telegram 1" || R @
P il Parr2 m
5
2 d|
L | 1]
= | 1) s1ancuanzeN
Slot Module Oider rumber laddress | O address | Diagnosics address: Comment_| Access
7 | STl N | £517 BA0TRATT D (D). e 7
o T ) Z]
HTH St d S i
el TR 7]
1 [|{ Drive obiect 2038
13
w " M F
Under the "Telegrams" tab, as Gl Message Fanes |
pre-assignment, select
"SIEMENS telegram 111". Delauk:
Acknowledge with "OK"
~Inpul
= histused
Address: 256 Length: I'IZ Wword Process image: I ¥
— Output
I= | fit used)
Address: |258 Length: |12 Ward Process image: I B
Cancel Help |
SINAMICS S120 Positionieren an S7-300/400
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6 Configuration and project engineering

6.1 Configuring the SIMATIC S7-300/400 CPU

No. Action Remark
14. Insert into slot 2 by right clicking 2] simcuzozen
on an ObJeCt Slat Module Order number | address 0 addiess Diagnostics address Cor
7 5y ST Ut N | 517 A0 THALT {Pss (L. T
] A Ea
B B
Rl 7R
1 Drive object 2038=
1 2 [[] Mol s i Er
[ SENENE prnae e T
C jr—
N Cery T
T | Bt il [
L—W
§ L S~ I0) 5yslem P adresses
;77 BRI ETE s ai b anaaenment
9] ERUENETE T opal o
0 Spesifbioduls.
15. Select "V4.5" and then "Drive ||| (1) S120:00320:24PN
object" Siot| [{ Module Didet number | adchess | O addiess | Diagnostics address Comm
7 | SIAOCUTOSW | £51.7 O40-INABT-Blxs (LU, e
A W SR
A A i AL
sl e
1 Drive obiect 2038
11 [[] Miatas avnmsr i e
7.7 SHENENS prassaga framea P P
13
W
[
5 Diive objsct without FZD
7
8
9
0
T
12
1 |
16. | Open the properties of the new
object by double-clicking on General Messsge Frames |
"Standard telegram 1"
Default;
Under the "Telegrams" tab, as
pre-assignment, select
"SIEMENS telegram 111"
Acknowledge with "OK" ~Inpu
I~ Witused
Address: 280 Length: 12 wiord Process image: I VI
~ Dutput
= Hitus=d
Address: 280 Length: 12 Wwiord Process image: I 'I
Cancel Help
17. Click on "Save and compile" | Hw Config - [SIMATIC 300(1) [Configuration] -- 5120-CU320PN]
Eﬂ] Station Edit Inzert PLC “iew Optionz ‘wWindow Help
You can close HW Config. > 2, [ o o | e
Config D2 H) & =8 dada HE B[N
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6 Configuration and project engineering

6.1 Configuring the SIMATIC S7-300/400 CPU

18. You can use the blocks from the
project if you wish to use the
sample program functions.
To do this, open the project
provided using the SIMATIC
Manager.
19 Copy a" Of the bIOCkS, Wlth the 23 5120-CU320PN-at-57 - D:\5120-CU3
exception .of the system data and Ezglaﬁg:'f];[ﬁ? 2 sustendaren 2
SFB functions, from the sample =-[@ crumszre P
project into the block folder of Be Srfogenm o
the created project. - [ [Bausteine =
- 5120:CU32024PN .
£
=
o "
i @
a2 w
o w
i o
o 2
=
&5 5120-CU320PN - D:AS120-C
20. Select the SIMATIC 300- station.
% File Edit Inzett PLC “iew Option: ‘wWindow Help
Load the project into the JD@|§?@| Y e (@) e % %wEm
SIMATIC 300 CPU. =& 5120-CU320PN Downlaadjre TFU 2152 FNDI
After loading, switch the
SIMATIC 300 CPU back into run
SINAMICS S120 Positionieren an S7-300/400
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

6.2 Configuration of the SINAMICS S120 drive

Table 6-2
No. Action Remark
1. If the STARTER commissioning
software has not been installed,
install it (also see /6/).
2. Connect the SINAMICS S120 to
the SIMATIC S7-300 using a
PROFINET cable — and your
PG/PC to the SIMATIC S7-300.
3. Start the SIMATIC Manager and
open the project created in
Chapter 6.1.
SIMATIC
STEP 7
Version 5.5
SIEMENS
=
4. | Inthe SIMATIC Manager tree,

select the SINAMICS S120 and
open STARTER by double-
clicking on the commissioning

@ File Edit Inzert PLC ‘“iew Option: ‘wWindow Help
e e BT

=& S120-a-57 SEkTanY

=T

| Sym...l Tvpe

the project tree of STARTER

Go online

symbol. - SIMATIC 300-Station [ Commissianing
- - [§] CPUF1S-2 PNAOP '
g S120CU3202PN
. g9 Si20_Cuzan 2.
5. Select the SINAMICS S120 in Froject Edit Paste Target spstem  Wiew  Option:  Window  Help

s ETE T e e T

x

(I sl

=& 5120-at:57
- Insert SIMOTION device

#) Configure drive unit
> Overview

SINAMICS S120 Positionieren an S7-300/400
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

No. Action Remark
6. If a target device has still not Target Device Selection %]
been SeIeCteda a WindOW OpenS Devices that go online with 'Connect to selected target devices':
STarget device /mpuq
Select the SIN,AMICS S$120, set v |5)20-CUG20-2PN (7 ®S7ONLING T DEVICE
the access point to S7_ONLINE
Confirm the window with "OK"
Select all | Deselect al Al S7ONLINE &l Device
Estatilish state: |
— Devices nat supported by SCOUT:
|
( QK i ) Cancel Help
7. Start the automatic configuration Project Edit Paste Targetzpstem “iew Options ‘wWindow Help
with a double click 5
e E R e
_— se e
=88 5120-a57
%7 Insert SIMOTION device
1| Inzert single drive unit
=L, 5120- :
figuration B
o Overview
% Communication
> Topology
-ﬁJm Control_Urit
M- Infrads
8. | Confirm the note with
"Configure”
& Configure drive unit automatically
The DRIVE-CLIO topology iz determined and the electronic type plates are
read out. The data iz then loaded to the PG and replaces the
configuration in the project.
Status of the drive unit: First commissioning
Fiunning operation: ‘whaiting for START
< Configure lu) Cancel I
SINAMICS S120 Positionieren an S7-300/400
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

automatic configuration

No. Action Remark
9. It is not necessary to back up the | GIZEGIENEETR TR T TS
factory settings in the ROM.
e Do pou really want o restore the factan settings?
Acknowledge with "OK Buz addrezs and baud rate will nat be reset,
Restore factomny settings
[T Save factony settings to FOM
<]
‘F ok Cancel |
10. Create the drives as "Servo"
During the automatic: commissioning, components have been found that cannat be
clearly azzigned to a drive object tupe.
Flease select the drive object lype that is to be created for the components.
Default zetting for all components: @u j
Component Drive Object Type Identification
Drrive 1 Servo | ldentification via LED
Drive 2 Servo 7| dertification vis LED
( Create I ) Help |
1. Go offline after completing the

i/‘ Automatic configuration completed

Flease remember also to complete the configuration of the motors on the following drives
o the infeed:

SERVO_03

To do this, go offine and run through the relevant wizard. If there is an infeed, configure
further properties [e.q. line filter).

Do you want to go OFFLIME [only with this drive unit]?

CGODFFLFD Stay ONLINE
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

Configuring SERVO 02 with electronic rating plate

12. Open SERVO_02 with a double
click

Start the configuration wizard
with "Configure DDS"

= = e e Y e =

3.8p 5120857
7 Insert SIMOTION device
) Insert single dive unit
{fls s120Cuz20 2PN
> Overview
% Commurication
> Topology
Control_Urit
] Irfesds
21 Input/output components
1 Encoder
1 Diives
W Trsert drrve.
- f SERYD_0Z
Thart
> Configuration
> Evpertlis
Hf Drive navigator
> Contol locics

| Display data set Drive data set: DDS 0

Configure DDS.
suitchaver
Command data set: COS 0

Configuation | Drive data sets| Command data sets | Unis | Reference wariables - setting | Blocked lst -

Name: SERVD_02 Diive abjects ype:
Diive abject no. 2 Conlrol type:
Funation estensions Function modules / tech. packagss. PROFldive message frar
SERVD_02 Motor_Module. 2 [Pawer_uritl SERVD_02/
Compenent number 2 Component
Fawer unit type: Double molor modle (X1) |
Order no. BSLIT20-2TE 130w
Type:
Pawer unit rated cunent; 300 Ams
Oider no.
Paver unit rated paver 1.60 kW

13. Activate the "Basic positioner”
function module

Change to the next window with
"Next"

] Powser unit

[JMotar

CMatar haolding brake
[ Encoder

[ Process data exchang
O] Surnrnary

et cantrol
— — —I

Configuration - 5120-CU320-2PN - Control structure

Diive: SERVO_02, DDS 0

Function maodule:
™ Estended sefpaint charing!
Il

v Basic postioner.

optroller

™ Estended messages/monitoring

Clozed-loop control

Setpaint

Cantrol type:
|[2'|] Speed control [with encader] j

i~ Actual speed value preparation

@

< Blach I Mext » I Cancel Help
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

14. The automatic configuration has
already selected the power unit
being used.

Change to the next window with
"Next".

Confirm the note that the
operating signal must be wired.

Configuration - 5120-CU320-2PN - Power unit

Contiol structuie Drive: SERVO_02, DDS 0
Powerunit | : ;
Power unit BIC0 Configure the power section component:

] Fower unit connection

Power unit selection:

O Matar Component name:

[ totor holding brake

] Enzoder Connection voltage: |51 0-720v0C

[ Measurement spstem

O Mechanics Cooling method: Ilnlerna\ air conling

[ Process data exchang

] Summary Type: IDoub\e motor modules

Lef L 1

BSLI20-2TEST-BAwx 7KW

4]

Order ho. | Fated power | Fated cur... | E xecution |
ESL3420-2TETT -t 1 kS 178174 DC/AC
ESL3120-2TE13-0 1.6 kW 3434 DC/AC
ESL3420-2TE13-0 1B kW 3434 DC/ac
BSLN20-2TETS08me 27 kiw G454 DC/AC
B5L3420-2TE1S08mr 27 kiw G454 DC/AC
BSLI20-2TEZT Ddwx 4.8 KW JAT 4 DC/AC

184184 DC/AC

< Back I Next > I

Cancel Help

15. The operating signal is
permanently interconnected to
"1" as in the configuration used,
the infeed is always operational.

Change to the next window with
"Next".

Configuration - 5120-CU320-2PN - Power unit BICO

Control stiucture Drive: SERVO_O2, DDS 0

Poweer unit

(] Powwer unit connection
1 Mator

(It otor holding brake
(] Encoder

Infeed in operation

Drive in

[ Measurement system

[ Mecharics | § )
[]Process data exchang pO2E4
(1 Summary

operation

8 ——

enables

ON commands and _I_

< Back I Next > I

Cancel Help
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

16.

Change to the next window with
llNextll-

Configuration - 5120-CU320-2PN - Power unit connection

Control stucture
Fovser unit
P it BIC0

[ totor holding brake
] Encoder

[ Measurement system
[1Mechanics
[]Process data exchang|
] Summmary

17.

Select the motor with "DRIVE-
CLiQ interface"

Change to the next window with
llNextll-

Configuration - 5120-CU320-2PN

Contral structure
Power unit

Power unit BICO
Poyer unit connection

||

[t otor holding brake
[(Encoder

[k easurement system
[t echanics

o

[1Process data exchang ol
[ Summary ;
)

Matar_SMI_3
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

" i Configuration - 5120-CU320-2PN - Motor holding brake
18. Select "No motor holding brake
available" 2] Cortrel structure Diive: SERVO_02, DOS 0
Power unit connection
%Edr::aosﬂ?émant system I Evtended brake corirol
Change to the next window with [CMechanics
" " []Proces: data exchang
Next". CISummany
N —
< Back I Mext » I Cancel Help
19 Change to the next Window Wlth Configuration - 5120-CU320-2PN - Encoder

"Next".

[ Contral structure Diive: SERVO_0Z, DDS 0.MDS 0
e Linit
ower unit BICD

ower unic connection which encader do pou want b use?

otor
hator holdini brake | Eficader 1 " Encoder 3
[ Measurement system
[ Mechanics Bzt |
(] Fiocess data exchang
[ Summary Encoder evaluation: ISMIZD_?
Encoder name: IEncoder_S
1 r
I —I | Code number |

10000

D etails |

{ Back I Mext » I Cancel | Help |
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

20.

Change to the next window with
"Next".

Configuration - 5120-CU320-2PH - Measurement spstem

Dive: SERVO_O2, DDS 0

Contral structure
Pawer unit
Pawer unit BICO
Power unit connection)

Matar Encoder system for the position control
tdotor holding brake
Encoder

[ Mechanics:
[]Process data exchang
] Summary

The gelection of the encoder system for the position
control and the position rezolution (gearing etc. ) depends
on the drive data set [DDS).

< Back I Mext » I Cancel Help

21.

The mechanical system still
cannot be set, as the encoder
has still not been read out.

Change to the next window with
"Next".

Configuration - 5120-CU320-2PN - Mechanics

Cortral stuchure Drive: SERVO_0Z, DDS O
Prwer unit
Power unit BICO .
Power unit conreclion . 1he pos. control has been assigned the fall. encoder: IW
M atar

tatar holding brake

eaLement swsten Intearated encoder evaluation:
[]Process data exchang|

Mechanical spstem cannot be configured until encoder data has been
[ Suramary

1ead out!

Configuration can then be carried out via:
Sereen: TechnologysPasition_ControlMechanical Spstem
or another wizard repetition.

Activate modulo corection
jo

Act. pos. val. / setpt. starts againat 0 LU On after

Load gear position tracking
™ Activate
(%] Hotan anie

1 Linearn anis
Wirtual multiturmn resolution:

—

Tolerance windaw: 0o

< Back I Mext » I Cancel | Help
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

22. Select "SIEMENS telegram 111"

Change to the next window with
"Next".

Configuration - 5120-CU320-2PHN - Process data exchange [drive]

Control structure
‘TEr Linit

ower unit BICD
‘ovier unil connection

easurement system
echanics

Drive: SERVO_02, DOS 0

Select the PROF] drive message frame:

Length [words]

—
—

Input data # actual values:

Output data / setpaints:

Miotes:

1. The PROFIdive process data will be interconnected to BICO
parameters in accordance with the selected meszage frame type.
These BICO parameters cannat be subsequently changed.

2. Theze data refer to interface 1 in accordance with the setiings
on the contral unit.

Fower unit connection
Idotor

Mator holding brake
Encoder
Measurement spstem
echanic:

Process data exchani

¢ Back I Mext » I Cancel | Help |
23. Close the wizard with "Finish" Configuration - 5120-CU320-2PN - Summary l
Contral structure The following data of the dive has been enterad:
Foer unit
Power unit BICD Control structure: ;I

Contral type: [21] Speed contral [with encader]
Function modules: Basic positioner
Power Linit:
Component name: Maotor_Module_2
Component type: Double motar module
Order no.: B5L3120-2TE13-0dww
Rated power: 1.5 kW
Rated current: 34/3 4
Faower unit BICO:
p0864 [Bl: Infeed operatian]: 1
Pawer unit connection:
I otor:
totor name: Motor_SkI_9
otor twpe: Motor with DRIYE-CLIO interface
b otor holding brake:
Motor holding brake: Mot available
Encoder:
Encoder evaluation name 1: SMI20_7
Mame Encoder 1: Encoder_8
Encader type Encoder 1: Identify encoder
Order no. encaoder 1: 55 M| xss-swsss-wens
teasurement spstem
Encoder system far the position contral: Encoder_8
Dimension unit: LU - Expertenmadus
Process data exchange [dive):
PROFIdrive meszage frame: [171] SIEMEMNS telegram 111, PZ0-12

-
4 | B

Copy text to clipbaard

< Back I Finish I

Cancel | Help
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

Configuring SERVO 03 without electronic rating plate

24.

Open SERVO_03 with a double
click

Start the configuration wizard
with "Configure DDS"

] Project Edt Paste Targstsystem

View Options Window Help

== e A AT ST =T
—————n

=58P 5120457
3 Insert SIMOTION device
® ) Insert single diive Lrit
L, s120C0320-2PN

> Ouerview

» Commurication

> Topology

Contro_Unit

20 Infesds

{1 Input/output componerts
21 Encoder
2 Diives

) Insest drive:
A TERTT
&

K Reen DCL chart
1> Configuration
> Enpertlist
-3 Diive navigator
S Controllogic

=) 3l S L

Display data set
¥ Sukchover

Drive data set DDS 0

Command data set: CDS 0

( Configure DDS. )

Name:
Drive obiect no.

Function extensions

SERYO_03
]
Funclion modles / tech packages.

Configuration | Dive data sets | Command data sets | Unis | Reference variables - selting | Blacked s

Diive obiects type:
Cantrol type:

FROFIdive message fi:

SERYO_03 Motor_Module_3 [Power_uni]

SERVO_O0%

Companent number.

Fower unit type:

Power unit rated cunent

Pawer uni: ated power

Double motor moduie X2)
Order no. ESLI202TE13 0w

2 [Componen

Encodere
Type

Order no.

300 Ams
160 ku/
'

25.

Activate the "Basic positioner"
function module

Change to the next window with
"Next".

Configuration - 5120-CU320-2PN - Control structure

] Pawer unit

[ tatar

(M otar halding brake
(] Encoder

] Process data exchang
(] Summary

Drive: SERVO_03, DDS 0

Function module:

[~ Estended sefpaint charne
[~ Technology controller

[~ Extended messages/monitaring

Clazed-loop contral

Setpoint
—
A

n#h control

Cantrol type:

|[21] Speed control [with encader] ﬂ

—Actual speed value preparation

@

< Back I Next > I Cancel

Help
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

26. The automatic configuration has | BRI R R
alrgady selected the power unit ol shuctne Diive: SERVO_ 013, DDS 0
belng Used - Ol ator Configure the power section component:
Ik ator holding brake
[]Ercader Component name:
[k easurement spstem
[1Mechanics Connection volage: |51 0-7z0vDC j
[1Froces: data exchang -
[ Summary Coaling methad: Ilntamal air coaling j
Change to the next window with Type: [Double mator madules =l
"Next"
Power unit selection:
. Oider o, | Rated pnwer' Rated cur | E xecution I
Confirm the note that the BSL3420-2TET1-7han 1 KW 174174  DC/ALC
H H 5 ESL3120-2TE13-0dx 1.6 kWS 3L538 DCAAC
Operatlng Slgnal must be wi red " ESL3420-2TE13-0u 1B kW 38538 DCAAC
BSLI20-2TE1S08mx 27 kw A58 DCAAC
BSL3420-2TE1S08mx 27 Kw 54548 DCrAC
BSLI20-2TE2T Ddwx 4.8 kw JA/IA DCrAC
BSLI20-2TEZ1-Blwx 9.7 kw 184184  DCAAC
1| |
< Back I Mext » I Cancel Help
27 The Operating Signal iS Configuration - 5120-CU320-2PN - Power unit BICO

permanently interconnected to
"1" as in the configuration used,
the infeed is always operational.

Change to the next window with
"Next".

Contral stucture Drive: SERVO_03, DDS 0

Poer unit

[C1Power unit connection

Ckatar ) .
CJkatar halding brake Infeed in operation

CJEncoder Dirive in
%mzzﬁgﬁ?:nt spshemm i §] )) — operation
[Frocess data exchang plBE4 & | E—
] Summary

OM commands and _I_

enables

¢ Back I Mext » I Cancel Help
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6.2 Configuration of the SINAMICS S120 drive

28. Change to the next window with Configuration - 5120-CU320-2PN - Power unit connection
"Next".

Contral structure Diive: SERYD_03,0DS 0
Power unit

Power unit BICO

Configure the power unit connections for the double maotar module

[ Matar

[ Matar holding brake

[ Encader BSL3120-2TET 30
(] Meazurement system _

[ Mechanics (ln=34)

] Piocess data exchang|

[ Summary

i Connechion ] -> used by SERWO_02

Matar.  Motor_SMI_3
HEM lw-wmmms-se

< Back I MNext » I Cancel | Help |

29. | Choose "Select standard motor
from list"

Contral stucture Drive: SERVO_03, DDS 0, MDS 0
Power unit
Pawer unit BICO

Fover unit connhection

Configure the matar:

Using the order number, select

. Motor name: I Motor_&
the motor being used from the DEnad
J O Ellnwda' " Mator with DRIVE-CLIT interface
I|St ] easure_ment systemm )
[ Mecharics Eead oub matonaazin
[ Process data exchang +_Select standard motar from
(] Summary
" Enter mator data
ator type: |[23?] TFKT synchronous maotar j
Maotor selection:
Change to the next W|nd0W W|th Order no. | Rated speed | Rated targ... | Rated curr. &
"Next" TFEFOT 1 -wAK 2asn B000 Udmin - (.08 Mm n5a
) TFEFOT 1 -wAK P B000 Udmin - (.08 Mm 0854

4 | _>| TFET O G-rfsk 2w G000 Usmin - 016 Hm n5a

2 016 Mm

TFRFO24-wAK Fo-smnn BO000 Udmin (L6 Mm T4
TFEF 32w F 2 3000 Usmin 1 Mm 164
TFRFOI2-wAK Fosmnn BO00 Udmin - 0.8 Nm 134
TFRF 33w F 2 3000 Udmin - 1.2 Hm 24
TFRFOI3-wAK Fa-smnn BO000 Udmin - 0.9 Nm 154
TFEFO33-#CF 2r-sn 3000 Udmin - 1.2 Hm 2054
TFRFO33-5CK Fa-smnn BO000 Udmin - 0.9 Nm 164

TR N34 A F - AN00 1L rin 1 45 le 184 _ILI
4 3

< Back I MNext » I Cancel Help
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

30. Select "No motor holding brake
available"

Change to the next window with

Configuration - 5120-CU320-2PN - Motor holding brake

Control structure Drive: SERVO_03, DDS 0
Fovser urit
Fower unit BICO

Fower unit connection

Motar holding brake activation:

emal or extemal]
[ Encoder o not uge a mator holding brak

[ Measurement system | orars with intamal motor holding brake:
[ Mechanics

[ Process data exchang TFK 7iut-giums-snB

Confirm the encoder selection
with "OK"

"Next" [ Summary TFK 7 n-ststn-Hx
ators without internal mator holding brake:
1FK 7 sn-tnn-wdin
LI_I _’I PR Trts-snsn-suGn
Holding brake configuration:
I[D] MNa matar halding brake awvailable j
7| Evtended brake cotitiol
¢ Back I Mext » I Cancel Help
31. Select the encoder being used Contigur=tonEeile !
based on the motor order Contiol struchurz Drive: SERYD_U3, DIDS 0, MDS 0
number [v] Paer urit

Power unit BICO

Fower unit connection - which encoder do you want ko use?
td otar

[v] b ator holding brake ¥ Encoder1 " Encoder2 ™ Encoder3

%P‘!Ba_sure_ment system Ereerkr i |

mli Encoder Selection via Motor Order Humber x|
q

The encoders listed below are available for the selected listed motor.
Select the relevant encoder via the mator arder number.

Iotor encoder selection:

Encoder bype

Resolution Code numnber

= ental C/0

T EnDat absolute 2048 5/R 2051

il TFE PG ErDat absoluts 325/R 2052

1FK Pwimmn-nHen EnDat absolute 5125/R 2053

TFK Pl v EnDat absolute 165/R 2054

TFE Fr-mnn-nG ki Fesalver n-zpeed 1003

TFE Fr-mnma-nT 2 Fesalver 1-speed 100
4] | M

D o
=

I Fesolver 4 speed 1004 ;I

[t |

< Back I MNext » I Cancel | Help |
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

32. Change to the next window with Configuration - 5120-CU320-2PN - Encoder
" " )
Next". & Cortiol structure Drive: SERYO_03, DDS 0.MDS 0
Fower unit
Power unik BICO
EIIUWGT unit connechion Swhich encoder do you want bo use?
otar
totor holding brake icd " Encoder2 " Encoder 3
[ ]teasurement spstem
[1tdechanics ety |
[ Process data exchang
] Summary Encoder evaluation ISM_4 j
Encoder name: IEncoder_S
1 Erieaden with DRIVE-CL interfane
™| Bead encader again
= Select standard
encoder from izt
i B
" Enter data Brizader datal
Encoder type | Code number |;|
) DRIVE-CLIG encoder AS20, singleturn 202
i DRIVE-CLID encoder AM20, multibum 4096 204
DRIVE-CLIO encoder AS24, singleturn 242
- | DRIVE-CLIO encoder AM24, multiturn 4098 244
L= by Resalver 1 speed 1001
= & \ Fesolver 2 speed 1002
Fesolver 3 speed 1003
Resolver 4 speed 1004
2048,1 Vpp, AR C/D R 2001 LI
Details |
< Back | MNext » | Cancel | Help |
i i Configuration - 5120-CU320-2PH - Measurement spstem
33. Change to the next window with
"Next" )
e - [¥] Contral structure Diive: SERVO_03, DDS O
Fower unit
Power unit BICO
Power unit connection
atar Encoder spstem for the position control
ator holding brake
Encoder
CJtechanics
[JFroces: data exchang
1 Summary
The selection of the encader system for the position
cantrol and the position resalution [gearing ete.] depends
on the diive data set [DD5)
< Back I Mext » I Cancel Help
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

Change to the next window with
"Next".

34. Define the mechanical system. Configuration - 5120-CU320-2PN - Mechanics
If you are using a gearbox Contiol structure Drive: SERYD_03, DD5 D
P :
between the motor and load, Ponel uni 8100 . s —
enter the ratiO Wlth "MO’[OF EUUV[\::? writ correchion The pos. contiol has been assigned the foll. encoder: Encoder_5
revolutions” and "Load Molor holding brake
. " Encoder
reVolUt|0nS . Measurzment suster F) [ per load revolution [Encoder rezolution]
4134304 LU
E E{?nfnef;wdata Bxchang Load revolutions
Specify the "Pos. stpt/act. val.
reso:ut!on“ in "LU per load . !
revolution®. . . . I 2048 LU per load revalution (pos.
LU = Length Unit (artificial unit) Rl rasslblfon elpftent vl sl
(e g T Motar revvolutions
= , i

3600 LU per load revolution 1LU . .

o Activate modulo corection
101 glo—
360 LU per IOad reVOlUt|0n % Act. pos. val. / setpt. startz againat 0 LU On after
1LU 0 1.0°)

Load gear pozition tracking
ok I= | fictivate:
If relevant, activate the modulo =1 4  Rotan asis
correction with "1" S it
“irtual multiburm resolution ID
Change to the next window with GRS 6 L 0.00
"Next".
< Back I Nexst > I Cancel | Help |
35. Select "SlEMENS te|egram 111" Configuration - 5120-CU320-2PN - Process data exchange [drive]

Control struchure Drive: SERVO_03.DDS 0
Power unit
Power unit BICO

Power unit connection

Select the PROFIdrive message frame:

SIEME]

Length [words]
Input data / actual values: |12
Output data / setpoints; |12

Mates:

1. The PROFldrive process data will be intercannected to BICO
parameters in accordance with the selected message frame type.
These BICO parameters cannot be subsequently changed.

2. These data refer to interface 1 in accordance with the settings
on the control unit.

< Back I Mext » I Cancel Help
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6.2 Configuration of the SINAMICS S120 drive

iguration - $120-CU320-2PN - Summary

36. Close the wizard with "Finish" Co

Cortral shacture The following data of the drive haz been entered:

Power unit BICO Control structure:
Pawer unit connection Contral type: [21] Speed contral (with encoder]
atar Function madules: Basic positioner
Motor holding brake Powier unit:
Companent name: Motar_tModule_3
Measurement system Component type: Double mator module
Mecharics Order no.: BSL3120-2TE13-04xx
Process data exchan Fated power. 1.6 Kw!
d Rated curent: 3 4/3 4
Power unit BICO:
p0B64 [Bl: Infeed operation]: 1
Fower unit connection:
I otor:
Matar name: Motor_&
Matar tppe: [237] 1FKF synchranous matar
Order no.: TRKFD22-08K 2x-nwm
Fated speed: 5000 U/min
Fated torque: 0.6 Nm
_’I Rated current: 1.4 A
tatar halding brake:
Matar holding brake: Nat available
Encoder
Encoder evaluation name 1: 5h_4 —
MName Encoder 1: Encoder_5
Encoder type Encoder 1: 2048, 1 Wpp, 4/B C/D R
Order no. encoder 1: TFK7xks-trmks-udum
deazurement spstem:
Encoder spstem for the position control Encoder_5
Drimension unit: LU - Expertenmodus

-
4] | B

Copy text to clipboard |

| v

{ Back I Finizh I Cancel | Help |

37. From the project tree, open the D[ R[%]| 2] A= [ 32| =l il s | 28] | Bl | = [ e =L = || @ [ @ |
’ ————————————————J e
"Homing" screen form of EBgaa foli N\

) Insent SMOTION device
S ERV O 0 3 B Insert single dive urit )

 51200U320-2PN referencing start Homing

- > Overview 72007 B R PROFEDS FD - O— | fr=

» Somruricaton el reference point I@

> [opcbosy I PR T e © et e

Cortrol_Uni

" FaT] 21 Ifesds refencing ype selcton =
Open the "Homing" block ErA— s R O— (O
| Ereoder seachor reference, eference com TR
—'!DY‘E:SE" e 320522 B0; 1 PROFIatve P23  O—| |::‘;
3 SERVD_02 seatch o efrence reversing cam mius -
= SERVO D3 =

#] Insent DCC chart Passive

> Configuiation

> Expert ist

3 Dive navigalor

> Controllogic

» Technology

=) Basic posiioner
> Linit

sesrch for refarence revering cam plus O

> Traversing blocks

> Dieet setpoint specificd
3 Pasition cortiol
> Opendoop/closed-oop control

S Functons -

A
3 Beirmg ™ Haring —Ode
J Commuricaion O\ Traversing blocks Sl
s B2 2 oN\w / |7°%
1 LIBRARIES
1 SINAMICS LIBRARIES [— ez
38. As reference cams are not used P— F—— .
in the configuration, the homing e W
mode "Encoder zero mark" is 170 210 o i sk posis b (0460
Encoder zem mark
selected.

Heming start drection (OFF = positive / ON = negative]

Exit the window with "Close"

vl
Approach velosities
to the home pasition
300 1000 Limin
B lioEE mEi: / \ Home postian/coordinate
300 1000 LU min O
f &[0 Lu
Esge"d A . I 2 Home pasition affset
ynchionization poit
=0 L
1 Zeromark.
" Ma. distance 1o 2er0 mark
@ Home positon/coordinate S

= Traversing scheme
—¥  Home posiion offset
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6 Configuration

and project engineering

Loading

the configuration

6.2 Configuration of the SINAMICS S120 drive

to ROM"

Confirm the window with "Yes"

i The project will be saved and the drive
the target device!

™ Store additional data on the target device
= | ricliding DEE chertdats
fter loading. copy Rk to ROM

Start download?

39. Go online again B Project Edit Paste Targetspster View Options ‘window Help
T T e e ) Y e T T s
E @& . |Connect to selected target devices[
=-8p 5120057 Homin T
7 Insert SMOTION device & Digital signals © Analog s
| Inzert single drive unit
referencing start
40 Load the configuration into the O - &
' 1= 1 = e N G %6 =t sin|ain |5
SINAMICS $120 i & X—I |
E"% 5120-at-57 I Display data set Drive dal
"~ %] Inset SIMOTION device Saictoe .
) Insert single drive urit ommar,
£l 5120-CU320-2PN
M Automatic Configuration - e i
41. Select "After loading, copy RAM | NIRRT x

unit data downloaded to

Mechanical settings for SERVO_02

42.

From the project tree, open the
"Mechanics" screen form of
SERVO_02

The encoder was read out when
downloading. The mechanics
can now be set.

No changes have to be made for
the example.

= e e e e e T
-

18P 5120057 Mecharics |
*) Inseat SIMOTION device
EJ;IJ:E;: ;S %‘ESQEZ“PZQ‘ The pos. contiol has been assigned the foll

) dutomatic Configuration

encoder  [Frooie_

> Overview
% Communication LU per lnad revolution (€ neoder resolution]
> Topology 1048576 | LU Edit
- Control_Unit
£1 inieeds Load revoliions
1 Input/output comporents 2
e
o4 SERVO_02 512
»
5 ‘E"I,':Q,D‘,Zf;m" LU per load evolution
> Expettlist Fine resohion (Pos. setpoint / act. val res]
¥ Drive navigator i 10000
S Conrollogic Motor revoltions
3% Technobgy 1
>

1 —PoemEr T
.. R value pr

> Pasiien contraller
> Monitoring
> control

H
oy

Deactivated EE
Modulorange  [360000 LU {1] —] m Postion
Activaie modul correction
uncions pmip O
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6 Configuration and project engineering

6.2 Configuration of the SINAMICS S120 drive

Activating the Safety Integrated functions

43.

From the project tree, open the
"Safety Integrated" screen form
of SERVO_02

Click on "Change settings"

|| S 0 . e e e et A

3 8p s120.at57
® Insert SIMOTION device
] Insert single drive unit
= 4l $1200U3202PN
® | Automatic Configuration
> Overview
@ Communication
B> Topolagy
=-<=[ Cortrol Unit
-] Infesds
-] Inputéoutput components
-1 Encoder
-] Drives
o SERVD_02
) Irsert DCC chart
> Configuiation
> Expentlist
3 Drive navigator
> Control logic
w3 Technalogy
3 Opendoop/closed-oop contral
=% Funclions
> Line contactor control

Safely Integiated |

Safety function selection

Changs seftings

> Safely Inlegraled D

44.

Select "Basic functions via
onboard terminals"

Safaly Inteqrated | Safety checksums |

function selection
qé;sm functions via onboard terminaly__— =

Safe torgue off [STO). Safe brake control [SBC). Safe stop 1 [$51)

Pulze disable Charinel 1

Sale stop 1
peley ey 5TO selacted

0.00 s Charnel 1 Pulse disable Chanrel 2,
Control unit {terminal)

= Co— — o—
(01551 with OFF3 = sTo STO active
) OFF 3 o
Motor modue (teminal EP) ] ] extended
[ [ — seflings | ﬁ
STO selected
[iTis] s Channel 2 5

=)

Safe brake control | E—
Channel1 —

[OlInkibit 55C =
Safe biake control
Channel 2
0] Inhibit SBC

45.

Interconnect the Control Unit
terminal to DIO

A LSS S S S S S S S S S L S S S S S S S S S LR
N Sofe Inegraed | Satety checksums |
Saely nction sslection

[Basic functions via cniboard terminels =l
Safe lorque off (STO). Safe brake control [SBC), Safe stop 1 (551)

Pulse disable Channel 1 active

Sale stop 1 Biodl
B STO selected
0 s Charnel 1 Pulse disable Channel 2 active
Control unit [terminal) _O—@
o — f— o—
v ? ‘ } 101851 wih OFF3_ =] 10 STOsctive  "STOaclive
Ji

inpu
1722 B, CO/B0: CU digitalinputs. status: : DI 1 p122.2/%121.2) (1=High / 0-Low)

722 B2, CO/BO: CU dighalinputs. status: : DI 2 [X122.3/%121.3) [1=High / 0=Low)

1722 Bit3, CO/BO: CU digitalinputs, status: : DI 3 (X122.4/%121.4) (1=High / 0=Low)

722 B4, CO/BO: CU digialinpuls, status: : DI 4 [X132.1 /) (1=High / D=Low]

1722 B, CO/BO: CU digitalinputs, status: : DI § p132.2 £ (1=High / D=Low)

722 BHE, CO/BO: CU digitalinputs. stalus: : DI 6 [X132.3 /) (1=High / D=Low]

1722 B, CO/BO: CU digitalinputs, status: : DI 7 (132.4 £ (1=High / D=Low)

722 B, CO/BO: CU digitalinputs. status: : DIADO B (X122.9/4121.7) [1=High / D=Low)
1722 - Bitd, CO/B0: CU digital inputs, status: : DI/DO 9 [4122.10/<121.8) (1=High ¢ D=Low]
722 BH10. CO/BO: CU digitalinputs. status: : DIADO 10 [<122.12/x121.10) [1=High / D=Low]

Motor

Fuither interconnections.

46.

Click on

"Copy parameters"
and then on
"Activate settings"

Copy parameters ‘
Activate settings ‘

Change password ‘

r”” LV WV G B W W W W W W W e 4

47.

You will then be prompted to
change the password.

The initial password is "

0

In the sample project, the
password was changed to "1".

Safety password [ISCMA:15649)

[ | E Fassword
L3

Pleaze change pazsword!
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6.2 Configuration of the SINAMICS S120 drive

48. Back up the parameters of the
drive device.

Carry out steps 43 to 48 also
for SERVO_03!

Activate sethings

[Activate seltings 1
AN NN NSNS SA AL LN N NN

/

Save parameters \

L=

After activation of the zafety parameterization. thiz should alza be saved
to the diive [Copy BaM to ROM). An acceptance test is alzo required.

[0 you want to save the parameters to the ROM now?

= Parameters of the drive object

Yes Mo |
\\\\Q\\\\\\\\

,IIIIIIII

\
\
\
& Parameters of the drive urit
\
\
\
-

Backing up the configuration in the project

49. Select the S120 in the project
tree.

Load the configuration from the
SINAMICS S120 to the PG/PC.

Save the project

@ Project Edit Paste Targetswstem Wiew Options ‘Window Help

T e P T

Load CPU / drive unit to PG
Safety Integrated I Safety checksums

=8P 5120457
) Insert SIMOTION device
ﬁ Insert single diive unit
E..% 5120 -2PN
i--® Automatic Configuration

Safety function sele
IEaswc function: via anboard terminals
Safe torque off [STO), Safe brake contral [SEC
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6.3 Adding an additional SINAMICS drive to the project

You can carry out the following steps if you wish to add additional drives to the
SINAMICS S120. Otherwise, the configuration has already been completed with Chapters
6.1 and 6.2.

6.3.1 Changes to the SINAMICS S$120

6.3.1.1 Changes to the configuration

Connect the additional components to the existing configuration.

Carefully observe the safety instructions and installation instructions in
the device manuals!

DANGER
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6.3.1.2 Changes to the configuration
Table 6-3
1. Open the existing project with |1 Project Edit Faste Target system
STARTER = :
D|=| 8|5 =] %=
Insert a new drive by double |
clicking on "Insert single drive
unit” ? ? 3-8 5120-at57
----- ® | Inzert SIMOTION devices
----- % Inzert single drive urit
IZ—ZIﬂji| 5120-CU320-2PN
----- » Overview
[+ 2 Commurication
[+ » Topology
- [ Control_Unit
_| Infeeds
_| Input/output components
_| Emcoder
E|_| Dirive
N _
P [ SERvO_03
=-_] Documentation
w T IRRARIES
2. Run the Wizard. Inseit Drive
Depending on the power unit @ Name: |SERYO_04
and motor being used, the same
steps are required as listed in
Chapter 6.2. General | Technology Packagesl Drive object na. I
. . . [Dirive objects type: lm Auathor: l—
Activate the "Basic positioner” o
function module Vesor [
Select SIEMENS telegram 111
Existing Drive:
SERWO_02 [Object]
SERWO_03 [Object]
Comment:
Cancel Help
3. After the Wizard has been
completed, load the
configuration into the SINAMICS
S120
Back up the data from "RAM to
ROM"
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6.3 Adding an additional SINAMICS drive to the project

4. If required, you can now activate
the Safety Integrated functions
as shown in Chapter 6.2.

6.3.2

Table 6-4

Changes to the SIMATIC S7-300/400

Open HW Config

clicking on the first free slot.

Click on "Insert object"

Slat Module Order number | address

0 address

2. Select the SINAMICS S120
, 5
2 ﬁ CPU 315-2 PN/DP Ethernet(1} PROFINET-0-Spstem [100]
Xt MALADP
X2 AN
H2PTAR Poit T
MFZR Poit 2
LI
4] ]
| (1) S12n0U320:2H
Slat todule Order number | address 0 addiess Diagnostics addiess Comment | Acces:
& I SIS I PPN 5L F OS0- TMALT-(Bxx (L1 Fudlf
M5 NG o
M5 A o
Rrls FRE o
1 Drive object
[[] Aotz o Fial
[[] SAAENS miasasge fame 777 A4 | AL Frd
Drive object
Mihal s poir I3
SHEAMEAS pascvags Same 177 LA | A Feal
3. A selection list opens by right =] simcumnee

Diagnostics address

& SO ER PPN ESE F G- FMAGT -3 2n FOH)

A

PR AT
7A [l A

sl I

1 Drive object

72| Aroctate avress goert

) SHEMENG maceaqs Sama F17 BTG

SBE AT

Diive abject

e Mol dvvess poiy

SHE

[ SERERSyssams fann 717

SHE

m Capy (S

— | Fate LSt [

- s F ST

8 | | PROANETIE Demain [ anagemert:..
| | BROEKNET O opalagy..

4. Click on the symbol "V4.5" and
then on "drive object"

:I:I (1] 5120:CLU320x2%PN

Slot Module Order number

| address

0 address

& I Z TN

FEL F G- TMAGT-daw fEH]

il el

AR ] Ao

Al A

Drive object

Afetats docans qody

SHEMENE mareqms hame 717

S ST

S ST

Drive object

Afetats docans qody

\_.
by
[ 7 o | hﬁﬁﬁﬁﬁi}-lm

SHEMENE mareqms hame 717

S

4 |
5 | X
B | Dirive object

Z Crrive object without PZD

8

3

10 |

|

12

a
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Open the properties of the new
object by double-clicking on
"Standard telegram 1"

Change to the Telegrams tab.

For the pre-assignment, select
"SIEMENS telegram 111".

Exit the window with "OK"

Properties - Standard message frame 1 x|

General Message Frames |

Default: SIEMENS message frame 111, F20-12/12

~Inpul

[= bt sed

Address: 304 Length: |1 2 Word Process image: |- vI

— Outpul
I= bt sed
Address: 304 Length: |12 Word Process image: |- vI

Note down the starting I/O
address and the diagnostics
address

—
Diive object 70362

Click on "Save and compile"

Load the HW configuration into
the module

Restart the SIMATIC CPU after
loading.

You can close HW Config

[ HW Config - [SIMATIC 300(1) [Configuration] -- 5120-CU320PN]

E“] Station Edit Ingett PLC “iew Options Window Help

B L ICEIE T O =R

Open the block folder of the
SIMATIC CPU

Copy DB72

When inserting the DB, you must
rename it.

Call it DB272, for example

Insert Data Block

The object 'DB 72" already exists. Do wou want to rename
! E it?
e —
" Sdiuststtnbutes. . |
TER | Mo | Help |
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9. Open the object properties of the | IMEIEREEEIES | %]
new DB272 General - Part 1 | General - Part 2| Calls I Attributesl
;‘(ou can assign a symbolic name N Pezz
ere. :
Symbalic Mame: (IM%MDI_T Lw
!':OF. exam ple " Symbal Comment: I
Axis TVB+MDI_TLG111_S4 : :
— — — Created in Language: DE
Project Path: 5120-CU320PNASIMATIC 300(1WCPU 3152 PM/DPAS 7
. : . " " Program(1]\Blocks\DB 272
Exit properties with "OK Storage lncation
of project: |D:\S1 2001
Code Interface
[ate created: 02/06/201 3 04:18:37 P
Last modified: 10/25/2007 03:20:52 P 10/25/2007 03:18:52 P
Comment: ;I
=
Cancel | Help |
10. Open the FC72 : 8chaltflachen ausblenden
Comment :
Enlarge the locking in network 1
. « - 1} "Axis_TVE+MDI_TLG11l_S2".Basis.single.busy DE7Z.DEX14.3
with the “busy” signal from the o “ixis TVEMDI TLGL1l §3". Easis.single.bus DEL7Z.DEX14.3
new aXlS [ o "Axis TWE+MDI TLGLl11l S4".Basis.single.busy] DEETZ _DEX14.3
) = "Parameterbinzeige" Hidebcyclic DE1l.DEXE.Z
Copy network 3 and reinsert it as
network 4.
bictorc 1PRITAPE
After inserting, change the A
following data:
. CALL "“SINA FE" , DB2&% FBzes
e New instance DB 285 NR_ACHS_DE: =272
LADDR =304
(] Num ber Of the aXIS DB tO 272 (]:Iﬁl;lZIEDIAG;:%iiisiTVBH‘DIiTLGlllisﬂl".I‘EDIiposi::\.oning.WR7P2D7POSBETR PEDEZTZ.DEX17Z.0
. ID_PZD :="Ayis_TWB+MDI_TLG111l_S4" MDI_Positioning. RD_PZD_POSEETR PEDEZTZ _DEXZ1Z. O
¢ /O address of the axis to 304 solerst :-thu
e The diagnostics address to Hasnohwen
2036
e Pointer to the target areas for
reading and writing to DB272
e Number of the drive object of
the axis to 4
1. Save the block. HH LAD/STL/FED - [FC72 -- §120-CU320PNASIMATIC 300(1)\CPU 315-2
{F File Edit Ingett PLC Debug ‘iew Options Window Help
Close the FC72 WO ERE I CIEE T
A=l T —
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1 2 Open OB1 ELADISTLIFBD - [OB1 -- “Cycle Execution™ - 5120-CU320PNASIMATIC 300(1)\CPU 315-2 PN/DP%___\0B
: L} File Edi Inset PLC Debug View Oplions ‘Window Help
D& Bao o edalal®s oD EHE 3 O
Insert a new network. I« Contents 0% 'Eavizomment\Intex
E-43) Tneerface [Hame
8 New network. -f@ TEMP - [tEHP
. ncks =
In the new network, call FB1 with T B ek
DB3. --@. FC tlacks
@ SFE blocks CALL FEB 1l , DBZ
{23 5FC blocks i_Getriebe:=1.000000=+000
- Jilll Multiple instances LU_zrot :=1.000000e+001
- Libraries n_Bezug  :=6.000000=+00%3
DENz =17z
‘ CALL FE 1 , DE3| ‘
13. Generate the instance DB DB3 LAD/STL/FED [20:150)
with "Yes"
' The inztance data block DB 3 does not exizt. Do pou
M want ko generate ity
ez [} Detailz... Help
14. Enter the
gearbox ratio
position actual value resolution At
reference speed
and the number of the axis DB. CALL FE 1 . DB
i Getriebe:=1_000000=+000
LT rot j=1.000000=+001
n_EBezug =6.000000e+003
DENr =272
15. Save the block and close OB1 ELADISTLFFBD - [OB1 -- "Cycle Execution™ -- 5120-CUI20PHASIMAT
{F File Edit Inset PLC Debug “iew Options  Window  Help
D& @) &% Beo o tiE@m ol |«
delwl F —
16. Load the changed project in the

SIMATIC
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6.3.3 Changes to the HMI
Table 6-5
17. Open the project with WinCC
flexible
18. Open the text lists with a double Bl WinCC flexible Advanced - 5120-at-57 - KTP_G00
click Project  Edit Miew |neet Format  Faceplates  Options  Window  Help
SN - Moo -X Y RE IV pel .
Select the "Drive" list E |German [Gemnary)] j -
@ ()? [ Sprache § |-Text lists
lass Projekt
=l K.TP_BOO0(KTPEOO Basic colar P
5 Screens
& Communication
s 2lam b anagement
4 Recipes J —
-5z Test and Graphics Lists
i et Lists) Auftrag
Graphics Lists auftrag_Par_Text
+-L55 Runtime LU ser Administration Ausblenden
- Device Settings
[#-4g Language Seting:
455 Stuctures
[+-555 Version Management = offfon
19. Write the data for the new axis in Text lists
the first free line of the list | |
entries mirieh : o
wtrag
uftrag_Par_Text
i blend
Value: Number of the instance et
DB of FB1, in this case, 3 ode
frion Bit (0, 1)
o5/ 5et Bit (0, 13
Entry: Name of the axis shabs B (O, 1)
MAMICS_5120_Fyie. 4 Range (... - ... 1
= teiter Range (... - ..)
|
b List entries
| | |
IS 1 SERWO_0Z
e 2 SERWO_03
20. Save the changes.
. . Project  Edit Miew Insett Format  Faceplates  Options  'Window Help
Load the project into the HMI . - ! -
prol X KMy pen. () . A
German [Germany] j -
@ ()? [ sprache | |-Text lists
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6.4 Position controller and basic positioner settings

6.4 Position controller and basic positioner settings

This chapter describes the screen forms for the position controller and basic
positioner settings

6.4.1 Overview and settings of the position controller screen forms

For each axis of the SINAMICS S120, the position controller settings can be found
under the main item Technology.

It is subdivided into four points.

Fig. 6-1

Fa PR LR L LS L

E}} Technalagy
H- 3 Basic positioner

= p> 3 Fozition control

1 > Mechanics

2 ----- » Actual position value preparation
3 > Postion controller

4 % Monitoring
- ¥ Open-loopfclosed-loop contral
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6.4.1.1 Mechanical system

The mechanical settings were already carried out when commissioning. As a
consequence, no changes have to be made here.

Fig. 6-2

Mechanics l
The pos. contial has been aszigned the foll. encoder:

LU per load revolution (Encoder resolution)
LU Edit

Load rewaolutions

Encoder PPR

512

LU per load revalution

Fire rezolution [Poz. zetpoint / act. wal rez]

2043 b atar ressolutions
Deactivated —E .
Madula range 360000 L —]1 . — I Position walues
Activate modula correction
[ e
r

%ﬂ

~
: 90

Wirtual multiturs resalution; li o

Tol. windou: [ooo Backlash: |0 LU

Nd

In addition to the settings already made in the quick commissioning, when required,
you can change the backlash value, which is then taken into account for the
closed-loop position control.

What is important for the absolute encoder is the position tracking; this ensures
that encoder overruns are counted, and even for encoder overruns, the system can
be correctly positioned.

For both of these topics, you can find detailed information in the SINAMICS S120
Function Manual. /7/
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6.4.1.2 Actual position value processing

You can make various settings to adapt the position actual value in the position
actual value conditioning. However, adaptations are not required for this example.
Generally, when using EPOS only a few changes are required in this screen form.
The reason for this is that EPOS has its own reference system, to which it refers.

Fig. 6-3
¢ Actual position value preparation
Actual value evaluation
3 oLy
l i l Act. Position Yal.
Encoder 1 —4 1 * ip2DB1 [5]. CI: PROFIBUS PZI=— -I
Conection value oL 01000 LU /min
act. pos. val. prep. Current velocity
,l 12685 : CO: EPOS corrective value —‘— = % - -I
Caonection value activation Actual pogition value walid
¥ fr2684.7 : C0/B0: EPOS statuz word _07 ¥ )—IDZBSS, Bl: EPOS pos. actus DI
Position setting value 0z
pa [ Ps
Set position value E
| [ O f
oLy
Puosition offsat l
l|[r2667 : CO: EFOS backlash campen —# -

6.4.1.3 Position controller
The position controller has two tabs.

e Setpoints, position controller
e Position controller.

You can adapt the setpoint sources and position actual value source under the
"Setpoint position controller" tab. As we are using EPOS, EPOS already pre-
assigned these values, and they should not be changed.
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Frecontrol

01000 LU fmir

Welocity setpaint Interpalatar
,I 12665 : CO: EPOS velocity se—l— Pasition setpaint filter Precontral balancing

= -~
Puosition setpoint &

,I 12665 : CO: EPOS position se

oLy

0.0 mz

Time constant

oLy

Following emmor

oLy
Act. Position al l

-I 12621[0]: CO: LR position ac &

e Using the position setpoint filter, the position setpoint is filtered with a PT1
element with the set time constant. This reduces precontrol dynamic response
and provides jerk limiting.

e For the precontrol, a percentage value (0 — 200 %) can be entered, with which
the position setpoint pre-controls a speed at the speed controller, bypassing
the position controller. (0 % = deactivated)

e For the precontrol symmetrization (balancing), the position setpoint signal can
be filtered again in order to emulate the response of the speed control loop. To
do this, a dead time filter (0.0 — 2.0), which represents a factor of the sampling
time of the position controller (1s), and a PT1 element (0 — 100 ms) are
available.
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6.4.1.4

Note

6.4 Position controller and basic positioner settings

Under the position controller tab, you can adapt the settings of the position
controller, assign the controller enable and interconnect the outputs of the position
controller.

Fig. 6-5

Setpoint position contraller

0.000 rprm
l Speed precontrol
1 I
0 _EE ’ ;I
B Adaptation 0.00 Nm
[zerva gain factor] Adaptation
1.000 1000w = Tarque precontrol
Rezet time — % - !
ID oo ms _l
Limnitation active
o Pl contraller O 0.000 rpm
l 1! Speed set output
- | : ) : p1160[0], C: Speed controller—| -|

P comp.
0.000 rprm
| comp. 0.000 rprm

0.000 rprm

Speed

B

T3t position controller enable

):|l 1893 2 : CO/B0: Status word sequen .
2nd pasition controller enable

= &

e You can optimize the position controller using the P gain and the integral time.

e Further, you can change the P component through adaptation. Here, the P
gain can be variably scaled. This means that various position controller
settings can be made to address different situations.

e The maximum permissible traversing velocity is set for the limitation.
Monitoring

The monitoring function comprises three tabs:
e Position and standstill monitoring

e Following error monitoring

¢ Output cam

The position monitoring can be set using these screen forms.

The default values refer to a mechanical system with 10000 LU per load
revolution (position setpoint/actual value resolution). They must be adapted to
the mechanical system being used (position setpoint/actual value resolution).
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Note The relevant monitoring functions can be deactivated by entering a 0.

The corresponding values should be parameterized under the
"Positioning/standstill monitoring" tab.

Fig. 6-6

¢ Pasitioning/standstill manitaring {| Fellowing error moritoring | Qutput cam

Setpoint curve

Actual value curve

Position reached

{ )—IDZDSDH 0], BI: Binectar-connect Dl

Standstill window
200 Lu
75, i
su“
3 [
¥
|4D Lu
Positioning windaw

;0

Tl

Standstil monitaring time

Pasitioning manitaring time

I 200.00 ms

I 1000.00 ms
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The maximum difference between the setpoint and actual value is set under the
"Following error monitoring" tab.

If the "Travel to fixed stop" function is used, if the following error is exceeded, an
error is not output, but the "Fixed stop reached" bit is set.

Fig. 6-7

Pazitioning/standstill monitaring

Output cam

Following error in talerance

(- p2080[8]. Bl Binector-connecto Dl

Dynamic following eror oLy

usmhnon Lu

M aximum dynamic following emar

Travel to fized endstop active

}:ll 1268314 : CO/BO: EPOS status—o—

Legend

Calculated actual value

Actual value

ooz Tolerance band

Two cam positions can be set under the "Cams" tab.

Fig. 6-8

Puozitioning/standstill monitoring I Following error monitoring

Output cam switch, sig. 1

O—l p2084(8]. Bl: Binector-connecto I:}l

Otpt camn switch, sig. 1 1|
a

Otpt cam switch. pos. 1 ID LU

Output cam switch, @ig. 2

—4O—| p2084[9). Bl: Binector-connecta Dl

0 >
5

Otpt cam switch. pos. 2 IU LU

Otpt cam switch. sig. 2

The cams provide a feedback signal” 1" if the actual position is less than the value
of the cam or 0, if the actual position is greater than the set value.

Only after the axis has been homed, is it guaranteed that the cam switching
signals really do have a "true" position reference when output.

WARNING
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6.4.2

6.4.2.1

86

Overview and settings of the basic positioner screen forms

For EPQOS, five sub points are available, which are used to configure the individual
functions.

Fig. 6-9
- Control logic
=% Technology

= ¥ Basic positioner

1 ----- % Lirnit
2 > Jog
3 > Homing

4 ----- » Traversing blocks
5 oy Direct setpoint specification / MD|
- ¥ Pogition contral

Limiting

The limit screen form has two tabs. One for the traversing range limitation and one
for the traversing profile limitation.

The software limit switch and the stop cams are parameterized under the
traversing range limitation tab. This parameterization is only necessary if you wish
to use the associated functions.

The limit switches can be activated using the "Software limit switch activation"
function; however, only if the modulo correction is not active and the axis was
homed. When using telegram 111, the software limit switch is activated using bit 14
of the positioning control word 2.
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| Traverging profile limitation I

Software limit switch activation

7 ||fr205214 BO: PROFIdive FZD 3 rec—{_—————

Activate modulo comection
b=c o &
Harme position set—Oi

Positive end positian 2147482647 LU
|2‘I4?48284? Lu ,l p2581 : CO: EPOS software limit &wit—‘— 11!

Inactive {0 |,

Megative end position -2147452648 LU
|-21 47432648 LU ,I p2580: CO: EPOS software limit swit—$— 11

Inactive — O
+

- .
- e w—
Stop output can activation [

7 |ffi205215 BO: PROFdive PZD S ree{_——————————
Minuz stop output cam (low active]

n —Oo1] ]

Ihactive —{ O

Pluzs stop output cam [low active]

= —1]

Inactive —

For the software limit switches, end positions are specified in LU, which the drive
must not pass over. Generally, these end positions are located in front of the stop
cams.

The software limit switches issue various alarms:

o A7469 or A7470 Target position in a traversing range exceeds the
software limit switch range in the negative/positive
direction.

o A7477 or A7478 Target position for the actual traversing motion is less

than/greater than the negative/positive end position.

o A7479 or A7480 Axis is located at the negative/positive limit switch — an
active traversing block was canceled.

o F7481 or F 7482 Software limit switch negative/positive was passed over

There are also the stop cams. These are generally connected with sensors to the
digital inputs. The drive is stopped with a fault if the stop cams are passed over.

Note Using p2118 and p2119, the standard response "Fault" can be changed to an
alarm in the expert list.

The stop cams can be activated using "Stop output cam activation. For telegram
111 this is realized using bit 15 of the positioning control word 2. In the axis DB, the
stop cams can be activated with a bit 176.7.

The limits for the maximum velocity, acceleration, deceleration and jerk can be
entered in the traversing profile limits tab. Just the same as for the monitoring,
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CAUTION

88

these values must be adapted. This is because a different resolution is involved
than in the basic settings. Because the mechanical load is low when the motor is
operating under no-load conditions, the positioning velocity can be set to the
maximum speed without any problems; the acceleration and deceleration can also
be appropriately increased.

When the mechanical system is coupled, the load limits of the mechanical
system must also be taken into account.

Fig. 6-12

The maximum velocity must be set so that the corresponding maximum speed lies
below the maximum motor speed (p1082). The value converted into speed as well
as the maximum speed are displayed in the screen form.

Fig. 6-11

Traversing range limitation  Traversing profile limitation
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=
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|
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—

R =y

:

I
If the command Jerk iz used in the traversing

T

jm

_O_ i) blocks, the Jek limitation activation may not be
—

interconnected!

The maximum velocity can be calculated using the following formula:

1
nmax | —— |® Lagesoll —/ istwertauflosung [LU]

min

= max. Geschw. M

1000 min

The acceleration allows you to define how quickly the drive accelerates. This is
comparable with the ramp-up time. If you wish to convert the acceleration into a
ramp-time, then you must make the following calculation:
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1000 LU}

max . Geschwindigkeit [
min

= Hochlaufzeit [s]

2
N

60 [s} o max.Beschleunigung[
min

1000 LU}

The deceleration is analogous to the acceleration. This can be converted into a
ramp-down time using the same formula.

The jerk limiting defines the permissible amount of jerk when a drive accelerates.
This must be separately activated as it is not active in the default setting. If it is
active, then it rounds off the ramps. You can calculate the rounding time as follows:

1000 LU}

2
N

1000 LU}
3
)

max . Beschleunigung [
= Verrundungszeit [s]

max. Ruck [

SINAMICS $120 Positionieren an $7-300/400
1.1, Entry ID: 67261457 89



6 Configuration and project engineering

Copyright © Siemens AG 2013 All rights reserved

6.4 Position controller and basic positioner settings

6.4.2.2 Jogging

Here, there are two tabs; one for configuring and one for diagnostics.

In the jog/configuration tab, using the selection at the top left you can toggle
between the digital and analog inputs/outputs of the jog function.

All settings in this screen form have already been correctly set when selecting the
telegram, and must not be changed.

Figure 6-13

£ ng/canfiguratin.| Joa/diagnostcs |

& Digital signals  Analog signals

05 jog 1 signal source

Configure
jog setpoints Tracking made active —

T B —{ )-|D2USA1[U], El: Binector-connectar col [}

“Welacity limiting active

;5 —( )-|p2084[1 1 Bl: Binectar-connector cor [}

Setpaint available

—( )—|p2084[2],BI: Binector-cannector—| [LH

iz moves fonwards

—( )—ID2US=1[4], Bl: Binectar-connector cor [}

iz moves backwards

—( )—ID2US=1[5], Bl: Binectar-connector cor [}

Software limit switch minus reached

—( )—ID2US=1[G], Bl: Binectar-connector cor [}
Software limit switch plus reached
— )—ID2US=1[T], Bl: Binectar-connector cor [}

Reterence point st

— )—ID2USD[H], Bl: Birector-conmectar oo [}
Jerk limiting active
]

In_act] ¢ speed threshold value 3 1
EPOS jog Fluing referencing active
Harming _Omg
Printing mark outside outer window

Awis accelerating

——( [ n20B0[14]. B Binector-connector e [ hd

Traversing blocks

MOl

The configuration for the jog setpoints is opened when clicking on the jog block.
Here, you can adapt the values to the mechanical system being used.
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Fig. 6-14
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distance 1000 Lu — )1 0=—0],
. . 1]:
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i 1000 Lu —i|O
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Close I |

You can define the traversing velocity in the jog mode using the setpoint velocity

values.

The traversing distance settings specify how far the drive is traversed for
incremental jogging. The incremental jogging must be activated using "EPOS

incremental jog"; however, it is then controlled just like normal jogging using the

same inputs. (see Figure 6-13)

In the ramp-function generator, you can set an up ramp that is only applicable in

the jog mode.
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An overview of all of the analog and digital inputs and outputs is displayed under
the "Jog/diagnostics" tab.

Fig. 6-15
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6.4.2.3 Homing

For incremental encoders, the tabs of the Homing screen have a similar structure

to that for jog.

If an absolute encoder is being used, then the absolute encoder must be adjusted

once.

Two additional inputs are available, which are not covered by the standard
telegram 111 in the homing/configuration tab.

These are used for the reversing cams. Here, when a search is active, the drive
changes its direction and searches for the reference point in the other direction.

However, the reversing cams are not used in the example.

Fig. 6-16

Homing/diagnostics

& Digital signals " Analog signals

Haming

search for reference reversing cam minus

1h

search for reference reversing cam plus

@]
@]
@]
@]

Passive

EPDS jog

Homing

Traversing blocks

lel]

Tracking mode active

— )-Ip2DS4[D], Bl: Binector-cannector col [}

Velocity limiting active

— )—IpZDEdH 1. BI: Binector-conhector col [T
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)—I p208412], B Enector-connectar—] [0}

Auxis moves fonwards

{H p2084[4]. BI: Binector-connestor ool [

Auis moves backwards

)-I p2084[5], Bl: Binector-connectar coi [}

Reference paoint set

Jerk limiting active
=l
In_act] < speed threshald value 3

Search for reference active
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STOP cam minus active

)-I p2033[8]. Bl Binector-connector col [}

STOP cam plus acive

H p2083[3], Bl: Bineotor connector col [}

The homing type can be set by opening the homing block.

In the example, active homing is used and as homing mode, the encoder zero
mark. In this case, when selecting homing, the drive is automatically traversed in

order to search for the reference point, which is the encoder zero mark.

On the other hand, for passive homing, the axis is homed during normal traversing

when the reference signal is detected.
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Incremental encoders

The following screen form is used for active homing Incremental encoders.
Fig. 6-17

2] x|
+ Active homing " Passive homing
Evaluation of the zera mark
1 041 edge for increasing actual position walues [r0482)
g mods 1/0 edge for decreasing actual position values [10482)
Encoder zem mark j
lvl 4
Approach velocities
ta the hame position
100 1000 LU Amin -
o the zero mark / Home position/coordinate
|1DD 1000 LU fmin 2 3 ID— w
II_egend T - @ S.; Hame position affset
wnchranization poin I
> —PID Lu
I Zero mark.
e H o dint M ax. distance to zera mark.
ome position/coordinate I—
> 20000 Lu
= Traversing scheme
= Home position offset

Here, you can select between different homing types (7.) and homing modes (2.).

The possible homing types are active (specific, automatic reference point
approach) and passive (the drive is automatically homed during normal traversing)

For the homing mode, the following reference signals can be selected:
o Reference cam and encoder zero mark

e Encoder zero mark

o External zero mark

The settings for the approach velocities should be set corresponding to the
mechanical system.

There are two options for correcting the position value to the required value:

1. Reference point/coordinate
The value is specified that the position actual value has at the zero mark.
This means that for active homing, the motor remains stationary at the encoder
zero mark which represents the reference point.
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2. Reference point offset
It is specified by how many LU the reference point is away from the zero mark
in the positive direction.

Absolute encoder

For absolute encoders in the "Active homing" screen form, there is only one
button — "Absolute encoder adjustment” — as well as an input field for the reference
point coordinate. Absolute encoders have the advantage that they do not have to
be re-homed after each switch on.

Note The absolute encoder must be adjusted once when commissioning the system.

Passive homing is also possible for absolute encoders.

The screen form for passive homing is the same for absolute and incremental
encoders; however, it is not used for the example.

Fig. 6-18
21|
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For passive homing, two probes can be parameterized as reference point source
for passive homing. For telegram 111, the active probe is selected via the fieldbus.

You can set whether the probes are used high active or low active via the edge
evaluation.

You can set whether the position actual value correction is taken into account for
relative positioning, or only for absolute positioning.
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You can set separate correction values when entering the inner and outer
windows. This allows you to compensate for the probe width. Otherwise, this would
lead to different zero positions, depending on the direction of travel.

An overview of all of the analog and digital inputs and outputs is displayed under
the "Homing/diagnostics" tab.
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6.4.2.4 Traversing blocks

For the traversing blocks, there is one tab for configuring and one for diagnostics.

When selecting the telegram, all of the settings for this screen form have already
been correctly set, and should not be changed.

Fig. 6-19
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——(-{p205412], . Binectorconnecte—] [}
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Travel ta fixed stop active
——(-{pT545I0, B Activates tavel to ] )|

Relerence paint st

——("[p2080[11], BI. Binector-connector o [0 -

Traversing blocks

@]
@]
@]
@]

MDI

With the block for the traversing blocks you can access the traversing block screen
form.
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Here, you can parameterize the traversing blocks. Parameters that are not required
are grayed out. The sequence is defined by the block number, and not the
sequence in the list. This means that for subsequent changes, a new line can be
be simply inserted with the appropriate number.

Fig. 6-20
Program tiaversing blocks 2] x
Mawimum number of blocks
[54] 2 Edit
Index| Ho.| Job Parameter Mode Position Velocity Advance Hide -]
1 0 [POSITIONING 0 ABSOLUTE (D) |0 800 100 100 CONTINUE,
2 1 POSITIONING 0 RELATIVE (1) 10000 200 100 10 COMNTINUE,
3 2 [POSITIONING 0 ABSOLUTE (0) 30000 B0O 100 100 COMNTINUE, C
4 3 [WAITING 500 ABSOLUTE (0) o 600 100 100 CONTINUE, C
& 4 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (D) C
& -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0) C
7 -1 |POSITIONING 0 ABSOLUTE (D) |0 800 100 100 [END (o
& -1 [POSITIONING 0 ABSOLUTE (0) o B0O 100 100 END ()
£l -1 [POSITIONING 0 ABSOLUTE (0) o B0O 100 100 END () C
10 -1 [POSITIONING 0 ABSOLUTE (0) o 600 100 100 END () C
11 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (D) C
12 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0) C
13 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 [END )] =
14 -1 |POSITIONING 0 ABSOLUTE(D) |0 800 100 100 END ()
15 -1 [POSITIONING 0 ABSOLUTE (0) o B0O 100 100 END () C
16 -1 [POSITIONING 0 ABSOLUTE (0) o 600 100 100 END () C
17 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (D) C
18 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0) C
19 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END )]
20 -1 |POSITIONING 0 ABSOLUTE (D) |0 800 100 100 END (07
21 -1 [POSITIONING 0 ABSOLUTE (0) o B0O 100 100 END ()
22 -1 [POSITIONING 0 ABSOLUTE (0) o B0O 100 100 END ()
23 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (D)
24 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END (0) C
25 -1 |POSITIONING 0 ABSOLUTE(D) |0 600 100 100 END )]
26 -1 |POSITIONING 0 ABSOLUTE (D) |0 800 100 100 END (07
27 -1 [POSITIONING 0 ABSOLUTE (0) o B0O 100 100 END ()
28 -1 [POSITIONING 0 ABSOLUTE (0) o B0O 100 100 END () C
29 -1 [POSITIONING 0 ABSOLUTE (0) o 600 100 100 END () C ;I

The example shown is only intended to show just how the traversing blocks could

look like

The traversing blocks can also be written from the SIMATIC S7-300/400 into the

SINAMICS S120. See Chapter 4.3.1

More detailed information on creating traversing programs is provided in the
SINAMICS S120 Function Manual /7/.

The traversing block diagnostics tab shows all of the quantities that are relevant for
the operating mode. This provides an overview and a diagnostic capability for the
current state of the traversing blocks mode.
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Direct setpoint specification / MDI

The direct setpoint specification / MDlI is, just the same as the previous points, split
up into two tabs for configuration and diagnostics.

When selecting the telegram, all of the settings for this screen form have already
been correctly set, and should not be changed.

You can enter the input signals for MDI in the "MDI/configuration" tab. All inputs are
pre-assigned as default setting via fieldbus.

Fig. 6-21
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positioning Tracking mode active —
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fived setpaints _Omg
- " Welocity limiting active
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Saftware limit switch minus reached
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Reference paoint sat
Acknowledgement, traversing black activated
Jerk limiting active
e © S CH—
EPOS jog In_actl < speed threshold value 3
Homing _Omg
MDI active

— )—|D2083[15], El: Binector-connectar o [}

Flying referencing active

——("Hp2083[12], BI: Binector-connecte=—] [} -

Traversing blacks

oooo\ L]

MOl

When selecting the "Positioning MDI" block, you can set 4 fixed setpoints, which
are active if a setpoint is not entered via the bus.

Fig. 6-22

|-

x|

Configure positioning MDI / fixed setpoints

Pasition setpaint ID— LU —_—T !I
elocity setpoint 00 1000 LU i  —— !I
Acceleration override IW % _| - !I
Deceleration overide IW % _| - !I

Cloze I Help |

In this screen form, you can set setpoints, which are used if the setpoints are not
entered externally. In this example, the SINAMICS S120 receives its setpoints from
the control system (telegram 111); this means that changes in this screen form do
not influence this particular example.
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All variables relevant for the operating mode are displayed in the
"MDI/configuration” tab. This provides an overview and a diagnostic capability for
the current state of the direct setpoint specification/MDI mode.
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Version Date Change
V1.0 02/2013 First edition
V1.1 09/2013 Locking of acyclic orders changed
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