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Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG ("Siemens"). They are
non-binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with Industrial Security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the Internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1 Introduction

This application example will demonstrate how a (real) SINAMICS S120 drive,
linked as a PROFINET device to a SIMATIC S7-1500 functioning as PROFINET
controller, can be configured and operated as a simulation in SIMIT.

For this purpose, this example uses the technology object "TO_BasicPos" (Basic
Positioner) with the SIEMENS telegrams 111, 701 and 902.

1.1 Overview

The SIMATIC S7-1500 CPU can be operated as a PROFINET controller. In this
case, the PROFINET-capable SINAMICS S120 drive can be deployed as a
PROFINET device and driven by the SIMATIC controller.

The following Figure gives an overview of the real hardware setup being simulated
in this application example.

The following software applications will be used for the simulation of the HMI, PLC
and drive:

e TIA Portal (for engineering and to simulate the HMI)
e PLCSIM Advanced (as a virtual controller)
e SIMIT SP (with tel. 111, 901 & 702 as behavior model)
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1 Introduction

1.2

Principle of operation

In this application example, a setpoint position is specified for a SINAMICS S120
drive. The drive then moves to the setpoint position with the Basic Positioner
(Epos) function. The traversal movement of the drive is controlled with the standard
technology block "TO_BasicPos". This block is called in the cyclic user program
and is part of the technology objects.

Assigning the communication parameters

Both the SIMATIC controller and the SINAMICS inverter are configured and
programmed in TIA Portal. The following data are automatically created in the
hardware configuration:

e |P addresses
e PROFINET device names

e Peripheral address ranges for data to be exchanged between SIMATIC
controller and SINAMICS drive

The data can be modified at any time. Which process data the SIMATIC controller
and the SINAMICS drive exchange is determined by the telegram type (in the
example: Siemens telegram 111, 370, 701 and 902). The corresponding telegram
types are assigned parameters in the hardware configuration.

Data exchange

Positioning

Simulation

The data exchange between SINAMICS S120 and SIMATIC S7-1500F is carried
out with the technology block "TO_BasicPos" in the process data range. The
process data are transmitted cyclically, i.e. in each bus cycle.

The SINAMICS drive axis is positioned exclusively with the technology block
"TO_BasicPos". This block utilizes the functionality of the Basic Positioner (Epos),
which is configured in the drive.

SIMIT SP

This application example uses SIMIT SP as a simulation platform. Using the (drive)
components telegram 111, 902 and 701 as a behavior model, it is possible to
simulate the specific functions of the drive.

PLCSIM Advanced

PLCSIM Advanced is used as a virtual controllers. It runs the control program once
the program is uploaded from TIA Portal; it replaces the real PLC.

Thanks to the corresponding coupling in the SIMIT project, it is possible to
exchange data between the simulated PLC and the simulated drive components.

HMI runtime simulation

The runtime of the integrated simulation function in TIA Portal will be used as an
HMI.

Drive simulation of a SINAMICS S120 via Basic Positioner
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1.3

Components used

The following hardware and software components were used to create this

application example:
Table 1-1

Component Quantity Item number Note
SIMATIC S7-1511F-1 PN 1 6ES7 511-1FKO01- Alternatively, another
0ABO S7-1500F controller
with version 2.5 may
be used.
SINAMIC Control Unit 1 6SL3040-1MA01- -
CU320-2 PN 0AAO
SINAMICS S120 Active 1 6SL3130-7TE21- -
line module 6AXX
SINAMICS S120 Single 1 6SL3120-1TE13- -
motor module 0AAX
Synchronous motor with 1 1FK7042-xAK7x- -
absolute value encoder XCHXx
and DRIVE-CLIQ interface
SIMATIC HMI KTP900 1 6AV2123-2JB03- -
Basic PN 0XAO0
STEP 7 Professional V16 1 6ES7822-1AA06- -
0YA5
SINAMICS Startdrive V16 1 6SL3072-4GA02-0x.. | Atleast Update 5

SIMIT V10.2

6DL8913-0AKxx

This application example consists of the following components:

Table 1-2
Component File name Note

Documentation 109761007_SIMIT_Drives_Application_DOC_v10_en.pdf -
TIA Portal 109761007_SIMIT_Drives_Application_TIA_PROJ_v10.zip -
example project

SIMIT SP 109761007_SIMIT_Drives_Application_SIMIT_PROJ_v10.zip -
example project

SIMIT SP 109761007_SIMIT_Drives_BehLib_PROJ_v30.zip -
library
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2.1

2.11

Configuration

Add the SINAMICS drive:
1. Switch to the Network view.
2. Select the corresponding CU320-2 PN module and add it by dragging and

dropping.

Configuring the SINAMICS S120 drive

Project Edit View Inzert Online Options

Bl soveproject @ X " T X W *: 5 M E B @ Y coonline ¥ Gooffine fz M I8 2 - || “

K

|

Devices |

Tools  Window Help

loku » Devices & networks

[ Topology view [ Network iew  [f Device view |

Totally Integrated Automation
PORTAL

Options

~ [ Test Doku

B Add new device
iy Devices & networks.

~ [m PLC_1[CPUT511F-1 PN]
Y Device configuratien
%/ Online & diagnostics
@) safety Adminis
g8 Software units
[ Program blocks

[ Technology objects

External source files
[a Fictags

(i PLC data types

(55 Watch and force tables
[} Online backups

[ Traces

/& OPC UA communication

Device proxy data
e Program info

[ PLC supenisions & alarms
&) PLCalarm textlists

Set the network

1.

2.
3.
4.

PHAE_1

€ Network| 33 Connections [HIM connection =] &3 Relaions B ) 1 =

ol o

Catalog

Drive unit_1

$120 CU320-2 PN

Not assigned

=]

Open the properties of the drive in the Inspector window.
Select the network under "Ethernet addresses".
Enter the IP address, for example 192.168.0.2.
Assign the drive to the controller.
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Assign compon

ents

1. Switch to the Device view of the drive (Drive Unit).
2. Select the corresponding "Line Module" and then drag & drop it into the Device

Project

view.
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5. Select the motor in the hardware catalog.

6. Inthe Inspector window, select
possible with the use of filters.
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7. Under "PROFINET interface" > "Telegram configuration”, assign telegram 111
and the safety telegrams 701 and 902 to the drive axis; add telegram 370 to
the infeed.
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8.

In the project tree under "Drive unit" > "Drive axis", open "Parameterization".

Under "Basic parameterization" > "Function modules”, enable the option "Basic

positioner".
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Control type
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Enable logic

» Drive functions
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» Technology functions
Contrel logic

sampling times | pulse frequency

Rotor position synchronization

» Opendooplclozedoop control

2

Function modules

Totally Integrated Automation
PORTAL

arameter view

[] Extended setpoint channel

[7] Technologyeontrolier

Further function modules

[ Free function blocks

[] Extended torque control

Frequently used function modules
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» [g]) Documentation settings.
» [{g Languages & resources
» [ 4 verzion control interface

[7] Advanced Positioning Control (4PC)
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» (i Cord Reader/USB memory

st

e O

A

> | Details view

4 Portal view

7% Drive axis_1

9. Save and compile the complete hardware project.

G Properties

[*4info @] % Diagnostics

The components of the SINAMICS S120 drive are also listed in the "Device
overview".

Figure 2-1: Device overview

|Deviceoverview |

ﬂ w | Module

-

-

-

Drive control

» Drive unit_1
Infeed_1

b Line Module_1
Drive axis_1

»  Motor Module_1
» Encoderevaluation_1

Measuring system_1

Motor_1
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2.1.2

2.2

221

Configuring the technology object "TO_BasicPos"

Proceed as follows to insert a technology object "TO_BasicPos" to the project:
1. Double-click on "Add new object" in the "Technology objects" folder.

2. Select the "SINAMICS" group in the dialog.

3. Select the "TO_BasicPos" type.

4. Click "OK" to confirm the selection.

Project Edit View Inset Online Options Took Window Help Totally Integrated Automation
Y H | B XMEXD:o: AEGRR AR e PORTAL
Project tree [

|| Devices

¥ ] Test_Doku
B Add new device
o Devices & networks

~ [ PLC_1 [CPU1511F-1 PN] i : .1 [To_BasicPos

Y Device configuration Ms <
4/ Online & diagnostics e 3 2z

@ Safety Adminis tration Manual
» [§@) software units 3 gmmmn:
} g Program blocks
~ [ Technology objects
I Add new sbject

» Lg Pictag
» [ PLC data types SIMATIC Ident
» [53 Watch and force tables

» [ig online backups

» B2 Traces

» [ OPC UA communication

» [} Device proxydata
e program info
Lt PLC supervizion: & alarms
k) PLCalarm text lists

Add new obJect

Description:

Basic positioner

Counting and
measurement

» [ Local modules At
» [ Distributed 110
» (32 Drive unit_1[5120 CU320-2 PN] SINAMICS

» k5 ungrouped devices

AN
» £§ securitysettings > | Additional inb
» (38 Crossdevice functions

» [E]) Documentation settings
» [P Languages & resources
» L4 version control interface

» [jgf Online access

» [ Card ReaderlUSE memoary

> | Details view |'d Properties  |*}Info 4| %l Diagnostics
Crotalview  E PR

5. The configuration will open. Under "Hardware interface > Drive", select
telegram 111.

Project Edit View Insert Online Options Took: Window Help
(Y seveproject | @ M 1) Ty X Wt s 5 0 BB F Goonline @ coofiine | fiy B 3¢ | 1) | 'a
Test_Doku » PLC_1 [CPU 1511F-1 PN] » Technology objects » TO_BasicPos_1 [DB6] —FEX

Totally Integrated Automation
PORTAL

|| Devices |

&

~ Hardware interface

[

Drive

~ 7 Test Doku Drive
& Add new device
o Devices & networks
= [ PLC_1 [CPU1S11F-1 PN]
Y Device configuration
%/ online & diagnostics i
@) safety Administration
» [l Software unit
b g Program blocks
~ [ Technology objects
[ Add new object
= LBl TO_BasicPos_1 [DBS]
& Configuration 1 T '
¥t Diagnostics

» External source files (| Data exchange Enceder data

1B

Encoder

\ sm.ppvu sapmq!1|:ﬂ syse Qi)

» [3 PLCtags
» L PLC data types [
» [l Watch and force tables
+ [ig Online backups
» [ Traces
» [i3 OPC UA communication
» [ Device proxydata
B} Program info
L PLC supenvisions & alarms

SINAMCS drive with integrated positioning functionality
Select "Basic positioner”
Only drives with telegram 111 can be assigned.

LYY v unit_1 Orive_xis_I_SIEMENS_telegga

&) PLCalarm textlists
» [ Local modules.
» [l Distributed i0

¥ [32 Drive unit_1 [5120 CU320-2 PN]

Integration into the user project

Structure of the control program

The following Figure shows the program structure of the control program.

Drive simulation of a SINAMICS S120 via Basic Positioner
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Figure 2-2: Program overview

To integrate the application example into your user project, you will need the
following blocks:

e "TO_BasicPos":Task Card Instructions > Technology > SINAMICS
e "Sinalnfeed": Task Card Instructions > Options packages > SINAMICS)
e "LDrvSafe_SinaTlg701Control": Library "LDrvSafe"

Drive simulation of a SINAMICS S120 via Basic Positioner
Entry-ID: 109761007, V1.0, 11/2021
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Note The "LDrvSafe" library and the description of the blocks can be found in the

"LDrvSafe_SinaTlg701Status": Library "LDrvSafe"
"LDrvSafe_SinaTlg902Control"; Library "LDrvSafe"
"LDrvSafe_SinaTlg902Status": Library "LDrvSafe"

SIEMENS Industry Online Support at the following link:

https://support.industry.siemens.com/cs/ww/en/view/109485794

2211

Information on the block "TO_BasicPos"

Figure 2-3: FB306 TO_BasicPos

You can use the SINAMICS instruction "TO_BasicPos" if the Basic Positioner
function model is used in the connected SINAMICS drive. "TO_BasicPos" is used
for cyclic control of a SINAMICS drive with the technology for SINAMICS S/G/V

Basic Positioner.

*InstTO_EBasicPos”

Drive simulation of a SINAMICS S120 via Basic Positioner
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Note Due to the various Epos operating modes, there is a special mode input, the
"ModePos" input. The individual operating modes are selected with this input.
Owing to the EPos structure, it is not possible to select multiple modes at the
same time. However, it is possible to switch to other modes at any time while in a
given mode. In this way, for example, you can switch from setup mode to
absolute positioning.

Note When configuring the SINAMICS drive, you must ensure that the standard
telegram type 111 is selected for the communication.

LU (Length Unit)

The block "TO_BasicPos" works with the neutral length unit, LU. The length unit
(LU) can correspond to a distance (e.g. 1 LU = 1 mm) or an angle on the axis (e.g.
1 LU = 1 millidegree). The definition is set in the drive configuration.

Note For an example of the use of the LU length unit, refer to the chapter entitled
"Position control" in the "SINAMICS S120 Function Manual Drive Functions"
functional manual.

https://support.industry.siemens.com/cs/ww/en/view/109754299

2.2.1.2 Information on the "Sinalnfeed" block (telegram 370)

Figure 2-4: FB305 Sinalnfeed

"InstSinalnfeed_

pe’
Sinainfeed
EM ENO
. EnablePrecharg Ready —4'
:T—IHE Operation — =15
3|28 = Enablelnfeed Run —ifzl:2
-—ﬁ.r.l-cFauIt_ Fauli — =
Configfus Lockout —1 =
HWIDSTW Waming =
HWDZSW ZEW1
Error =
Status
DiaglD

This block serves to operate the infeed unit of a SINAMICS S120. The module only
operates control word STW1 and evaluates status word ZSW1 from the infeed
(standard telegram 370).

When the "Sinalnfeed" block (FB305) is integrated, the corresponding instance DB
is created automatically.

Drive simulation of a SINAMICS S120 via Basic Positioner
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Functional description

The hardware ID of the setpoint value slot is specified via the input "HWIDSTW";
the hardware ID of the actual value slot is specified via the "HWIDZSW" input.

By setting the input "EnablePrecharging” (STW1.0), the infeed can be pre-charged,
and switched on with the input "Enablelnfeed” (STW1.3) (by setting the
corresponding control bits in STW1).

The functions are only executed when the infeed is in the necessary state for this
(evaluation of the current ZSW1).

The individual infeed responses (relevant status bits) and the complete status word
1 are output via the block outputs.

In addition to the inputs "EnablePrecharging"”, "Enablelnfeed" and "AckError", the
user can also make other specifications in control word 1 via the parameter
"ConfigAxis" (default: 3h). For immediate operation, certain bits in the telegram are
pre-set with the help of this input.

The "control requested” bit (STW1.10) is set cyclically within the block.

2.2.2 PLC tags for PROFIdrive telegrams

With the PLC data types for PROFIdrive telegrams, you can create PLC tags in the
tag table and thereby access the input and output range in the user program in a
structured and symbolic way.

The address range of the telegrams can be found in the telegram configuration of
the drive.

Figure 2-5: Telegram address ranges
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All necessary PLC tags for the complete address range of the necessary telegrams

have been created accordingly. Note the assignment of the data type Word or

DWord.

Figure 2-6: PLC tags for PROFIdrive telegrams
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2.3 Operation
Make sure that the moving drive does not pose a danger to persons or parts of
the plant. Take appropriate measures to prevent the drive from going beyond
technically or mechanically specified limits.
WARNING
2.3.1 Starting the applications
2.3.11 Start SIMIT

1. Start SIMIT and open the application example project.
When launching for the first time, select the size of the software license.

21 8:27 A

1272021 5:01 P

Drive simulation of a SINAMICS S120 via Basic Positioner
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2. Open the chart and select a component.
3. Check the parameters and modify them if necessary.

SIEMENS

HE 100 ¥ 8 & ] Taoma *wB UM LA S EEnT

£POS_Ten 11

SIEMENS

X Components

The simulation switches to Online mode.

Drive simulation of a SINAMICS S120 via Basic Positioner
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2.3.1.2 Start PLCSIM Advanced

Starting the SIMIT simulation will have already created an instance of the SIMIT
coupling and switched it to RUN. When you open PLCSIM Advanced, you can see
it and check its status.

Figure 2-7: Start PLCSIM Advanced

.0 Upd2 =
Control Panel

SIM Advanced

% Online Access
@ PLCSIM @ PLCSIM Virtual Eth. Adapter
G TCP/IP communication with

(R Virtual Time Scaling

001 off 100
Bl (&) start Virtual 57-1500 PLC

B | MRES
1 Active PLC Instance(s):
| [ @ E SIMIT_S71500-ET / 192.168.30.10 O (%

Runtime Manager Port | 50000 ]
Virtual SIMATIC Memory Card
Show Motifications

- [

Function Manual

2.3.1.3 Start TIA Portal

1. Open the TIA Portal project from the application example. Select the controller
(PLC).

al controller of PLCSIM Adv.

Totally Integrated Automation
PORTAL

Options

oo ]

| Find and replace _

b Oevice .
¥ EACIGU TSR

» (23 HA KTP900 Banic ]

¥ 2 b i 8120 L3202 M

s

v
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23.14

Start HMI simulation (in TIA Portal)

1. Select the HMI in the project tree of the TIA Portal project.
2. Start the HMI simulation with the "Start simulation” button.

J4 Siemens - E:\Testprojekt_SafetyAnwenderbeispielAnwenderbeispiel

Project Edit View Insert Online Options Tools Window Help Totall .

ol - ly Integrated Automation

(Y] saveproject gk M E| 4 X N s M5 ® R F coonline ¥ Gooffine Sy [M I € ] [= = | PORTAL
(2

Project tree

Devices

=)

~ | Anwenderbeispiel
B Add new device
o Devices & networks
» [ PLC[CPU1511F-1 PN]
» [} HMI[KTP900 Basic PN]
» [ Drive unit_1 [$120 CU320-2 PN]
» &y Ungrouped devices
» g Securitysettings
b [3@ Cross-device functions
» [G§ common data

sepeiqn £

3. The HMI simulation will be launched with the start screen.
Click on "Start Application".

SIEMENS SIMATIC HMI

— \
Start Application SINAMICS S120 with

L 1]
I 10 BasicPos
\ 12345678
; o 2l

Entry-ID
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2.3.2 Setting enable signals

Setting enables on the HMI
1. Open "Infeed" HMI screen to set the enable signals:
- Enable precharging (1);
- Enable the infeed. (2)
- "Run" will be set to "TRUE" as a response. (3)

SINAMICS S120 with basic positioner

No Job

e —o
=1 o

AckFault

HMI

Template Suite

2. Open the HMI screen "Safety Tel." for the telegrams 902 and 701.

For the safety enable, the functions "STO", "SS1" and "SLS" must be set to
"True"; they are pre-set with "1" when the controller starts.

SINAMICS 5120 with basic positioner

No Job

Telegram 902 Telegram 701

selectBrakeTest

startBrakeTest

ackSafetyFault enable_Tel701

_ i
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Setting enable signals in the watch table

Note

2.3.3

Using the configuration input "ConfigEPos", you can adjust various parameters for

the block "TO_BasicPos", such as
e Stop cams

e Software limit switch(es)

e Continuous setpoint transfer

An exhaustive description of the configuration input "ConfigEPos" can be found in

the TIA Portal Online Help.

Open the watch table "Config EPos" to set the enable signals:

1. Select the configuration that needs to be controlled (e.g. software limit switch)
by ticking the checkbox for control in the column next to the "Modify value"

column.

2. Specify a value in the "Modify value" column.
3. Select the "Modify now" command to immediately modify the selected

configuration once with the specified values.

%Q262.4 Bool

Operation via the HMI panel

4

g =i A F 4 <A oo
= = s CRR Y 1
i Name Address Display format
3 :tm_Bachc; Hex
5 | I/ swEndschalter freigeben von 0000_0003 auf 0000_0007 *SW-Endschalter akt
6 *InztTO_BasicPos " ConfigEPos [ig] Hex
%Q264.6 Bool
*InstTO_BasicPos” EPosSTW2 Hex
dschalter und narke" freigeben von 0000_0003 auf 0000_004
“InstTO_BasicPos”.ConfigEPos Hex
%Q265.2 Bool
schalter und “Referenzmarke” und “STOP-Nocken (aktiv = 1)" freigeben vo
3 *InstTO_BasicPos” ConfigEPos Hex
14 %1263.0 Bool
15 %Q262.1 Bool
16 %Q264.7 Bool
17 | il stetige Sollwertibemahme Bitbelegung
8 *InstTO_BasicPos” ConfigEPos Hex

Monitor value

16£0000_0003

1640000_0003
[@ FaLSE
1620000

1620000_0003

[ FALSE

16£0000_0003
FALSE
[ FALSE
[@ FALSE

1620000_0003
[ FALSE

Modify value Fd Comm...  Tag comment

16£0000_0003 0

16#0000_0007 (=] binary programmed input to ca.
2 1

@ P EPOSSTW2sxEP0sSTW2 : STRUC.

1620 [ \-) binary programmed input to co

16£0000_004F 0

16£0000_0103 M

binary programmed inputto co_.

binary programmed input to co...

binary programmed input to co...

Bunsa) =

syse) Qiil”

sapRIq] C}

[ surppy |

To operate the application example, user interfaces are stored in the HMI project. If
no SIMATIC HMI is available, the operator screens can be used in simulation mode
(see chapter 2.3.1.4). In this simulation mode, the runtime of the operator device is

displayed in the TIA environment.

The "Positioning" tab summarizes all inputs and outputs necessary for positioning

and homing the axis.

The left side of the user interface shows the input signals. An active input is

highlighted in green here.

The right side of the user interface shows the output signals. An active output is

highlighted in color:

e Display of states in green

e Display of errors in red

e Display of warnings in orange

Drive simulation of a SINAMICS S120 via Basic Positioner
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The required analog values are listed in the middle of the user interface:
e Preselected and current operating mode (ActMode) of the block

e Setpoint and actual velocity of the axis (ActVelocity)

e Setpoint and actual position of the axis (ActPosition)

Figure 2-8: User interface "Positioning"

SINAMICS S120 with basic positioner

No Job

General Functions

input of the mode speed values position values
G|

ExecuteMode ModePos Velocity Position

1 | | [+0000000000 | | [+0000000000 |  warming
ActMode Actvelocity ActPosition -
1

+0000000000 +0000000000 Ref

-

Positioning

2.3.3.1 Relative positioning

The relative positioning mode is implemented with the "MDI Positioning Relative"
drive function. It facilitates position-controlled traversal of traversal paths via the
integrated position control of the SINAMICS drive.

Requirements
e The operating mode is selected with "ModePos" = 1.
e The device is switched on with "EnableAxis".

e The axis does not need to be homed, nor does the encoder need to be
calibrated.

e The axis is at a standstill if a mode higher than 3 is selected. Switching
between the MDI operating modes (1,2,3) is possible at any time.

Sequence

The specification of the traversal path and dynamics is accomplished with the
inputs "Position", "Velocity", "OverV" (velocity override), "OverAcc" (acceleration
override) and "OverDec" (deceleration override).

The velocity override here pertains to "Velocity".

The operating conditions "CancelTraversing" and "IntermediateStop" must be set
to "1". "Jogl" and "Jog2" have no effect and should be set to "0" (false).

In relative positioning, the direction of movement always derives from the sign of
the traversal path.

Drive simulation of a SINAMICS S120 via Basic Positioner
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Note

SIMIT

Procedure

A positive edge at "ExecuteMode" starts the traversal movement. With
"EP0sSZSW1 [ EPosSZSW?2" it is possible to track the current status of the running
command (see the Appendix for details on the value assignment of the status
words).

The block acknowledges successfully reaching the end of the traversal path,
"AxisPosOK". If an error occurs during the traversal movement, the output signal
"Error" will be set.

The running command can be replaced on the fly with a new command via
"ExecuteMode". This is only possible for the operating modes 1,2,3 of "ModePos".

The operating mode "Relative positioning” enables position-controlled travel along
traversal paths via the integrated position controller of the behavior model
"EPOS_Tel111".

Proceed as follows to set the function "Relative positioning":
1. Select the "Positioning” menu item (1).

2. Enter "1" for the "ModePos" field (2).

3. Switch on the device via "EnableAxis" (3).

SINAMICS S120 with basic positioner

No Job

General Functions

input of the mode speed values position values
wa | @
ModePos Velocity Pasition

1 | | |+oo00000000 | | [+0000000000 | waming
.

ActMode ActVelocity ActPosition

Interm.Stop
+0000000000 +0000000000

Negative

AckError

Positioning

3
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4. Enter the travel path using the following input fields:
- Velocity = 6.000 LU/Min (1)
- Position = 1.000 LU (2)

No Job

SINAMICS S120 with basic positioner

Positioning

General Functions
input of the mode speed values position values
FlyRef [LU/ min] [Lu]
ExecuteMode ModePos Velocity Position
m 1 | | |+000000600G.| | _[+0000001600 | waming
ActMode ActVelocity \ y ActPosition -
m 1 +0000000000 +0000000000 Ref
o
/=T N Lokt

5. Select the menu item "Override" (1) to set the dynamics using the following

input fields:

- Speed override = 100% (2)
- Acceleration override = 2% (3)
- Delay override = 4% (4)

SINAMICS 5120 with basic positioner

No Job

Override

speed override
0 - 199%

acceleration override
0 - 100%

QOverride

Drive simulation of a SINAMICS S120 via Basic Positioner
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6. Click on "ExecuteMode" (1) to start running the relative movement you have

programmed.

"ActPosition" displays the current position. The "PosOKk" display indicates that
the final position has been reached and that the axis is stationary.

SINAMICS $120 with basic positioner

speed values
[LY/ min]

Velocity

[+0000006000 |

|+0000001000 |

Positioning

ActVelocity
+0000000000

ActPosition
+0000001000

Waming

7. Open the operating window of the behavior model "EPOS_Tel111".
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s
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The behavior model "EPOS_Tel111" reaches internal position 1000.0 starting from
position 0.0 and is displayed in the operating window.

Figure 2-9: Behavior model "EPOS_Tel111"
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1 Accel
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2.3.3.2

Absolute positioning

The absolute positioning operating mode is implemented with the drive function
"MDI Positioning Absolute". It facilitates position-controlled approach of absolute
positions via the integrated position control of the SINAMICS drive.

Requirements

Sequence

Note

Note

SIMIT

e The operating mode is selected with "ModePos" = 2.
e The device is switched on with "EnableAxis".

e To execute an absolute movement, the axis must be homed (see
chapter 2.5.3.6).

e The axis is at a standstill if a mode higher than 3 is selected. Switching
between the MDI operating modes (1,2,3) is possible at any time.

The specification of the traversal path and dynamics is accomplished with the
inputs "Position", "Velocity", "OverV" (velocity override), "OverAcc" (acceleration
override) and "OverDec" (deceleration override). The velocity override here
pertains to "Velocity".

The operating conditions "CancelTraversing" and "IntermediateStop" must be set
to "1". "Jogl" and "Jog2" have no effect and must be set to "0".

In absolute positioning, the direction of movement always depends on the shortest
path to the target position. In this case, the inputs "Positive" and "Negative" are
both "0".

If a preferred direction for approaching the target position needs to be specified
when using a modulo axis, this can be accomplished by selecting either "Positive"
or "Negative". Selecting "Positive" and "Neg" at the same time will cause the axis
to come to a standstill without any additional warnings or errors. With a linear
axis, the selection has no effect and will be ignored.

A positive edge at "ExecuteMode" starts the traversal movement. With
"EP0SZSW1 / EP0osZSW?2" it is possible to track the current status of the running
command (see the Appendix for details on the value assignment of the status
words). The block acknowledges successfully reaching the end of the traversal
path, "AxisPosOKk". If an error occurs during the traversal movement, the output
signal "Error" will be set.

The running command can be replaced on the fly with a new command via
"ExecuteMode". This is only possible for the operating modes 1,2,3 of "ModePos".

The operating mode "Absolute positioning" enables position-controlled approach of
absolute positions via the integrated position controller of the behavior model
"EPOS_Tel111".

Drive simulation of a SINAMICS S120 via Basic Positioner
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2 Engineering

Procedure

To program the "Absolute positioning" function, proceed as follows:
1. Select the "Positioning"” menu item (1).

2. Enter the value "2" for the "ModePos" input field (2).

3. Switch on the device via "EnableAxis" (3).

SINAMICS S120 with basic positioner

No Job

General Functions

input of the mode speed values position values
FlyRef [LU/ min] [Lu]

ExecuteMode ModePos Velocity Position

|+0000000000 | | [+0000000000 |  Wamig
| oo D

ActMode \'j ActVelocity ActPosition

Interm.Stop
2 +0000000000 +0000000000

Negative

; Positioning

4. Enter the travel path using the following input fields:
- Velocity = 6.000 LU/Min (1)
- Position = 1.000 LU (2)

SINAMICS $120 with basic positioner

No Job
General Functions

input of the mode speed values position values
FlyRef [LU/ min] [Lu]
ExecuteMode ModePos Velocity Pasition
2 +0000006000 +0000001000
| e L e
- vy (1) s (1)
Interm.Stop
_ 2 +0000000000 +0000000000

m

Positioning

Drive simulation of a SINAMICS S120 via Basic Positioner
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5. Select the menu item "Override" (1) to set the dynamics using the following

input fields:

- Speed override = 100% (2)
- Acceleration override = 2% (3)

- Delay override = 4% (4)

SINAMICS S120 with basic positioner

No Job

6. Click on "ExecuteMode" (1) to start running the relative movement you have

programmed.

acceleration override
0 - 100%

Override

"ActPosition" displays the current position. The "PosOKk" display indicates that

the final position has been reached and that the axis is stationary.

SINAMICS S120 with basic positioner

No Job

General Functions

FlyRef

werm.Stop
2

Positioning

Drive simulation of a SINAMICS S120 via Basic Positioner
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speed values position values
(L min)
Velocity Position

| | [+0000006000 | | [+0000001000 | waming
ActVelocity ActPosition
.
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7. Open the operating window of the behavior model "EPOS_Tel111".

iUl
Project Edit Simulation Window Automatic modeling  Options  Help

0 W e o) <

Project Simulation

3 & Telegram11x-Test
g Project manager
w 4 Couplings

EPOS Tel111
» il PLCSTM Advanced

~ POS STHR

~ i charts 16| Ve
Telegramm-11x-Test| Yo ratody
%] Telegramm-370 Egﬁ Yorbee

» | Monitoring E

» 0] scripting &

1Ml Find & replace

SIEMENS

3.8
sjouo)

General

Input NV

Output EncoderRange

LUPerXistin [w]

State LUPerXIstA [w)

10

0.0
10

The behavior model "EPOS_Tel111" reaches internal position 1000.0 starting from

position 0.0 and is displayed in the operating window.
Figure 2-10: Behavioral model "EPOS_Tel111"
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PossmCam2 [LU] 6000.00 ' Last action started 0019 M _ Motor temperature /
Task / cont. mode 0000 Movement p 0000 W Power unit temp. OK
MOVEMENT DEFAULTS Valid n M NIst within tolerance pm
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RejTrvTsk DDSBitd ActDDSBit4 TrvBit4 ActTrvBitd 4 FWD
IntMStop GlbStart CmdActRelBrk TrvBitS ActTrvBitS Joglne | BWD
TrvStart ResIComp TrqContMode 6 6 6 SftSwMinAct
AckFault ActPriAxis ParkAxisAct 7 7 7 SftSwhlsact
Jogl TrvFixedStp 8 MdiTyp StpCamMinAct (flying) RefTyp | W PosSmCam1
Jog2 GIbTrgCom GlbTrgReq 0 + | MdiPos StpCamPisAct (neg.) RefStDi _ M PosSmCam2
LB 10 W PulsEn MdiNeg JogAct ReflnpS | TrvOutl
RefStart MotSwOver MotSwOverAct 1 Refact RefEdge | TrvQut2
TrvTskAdc MdiTrTyp FlyRefact 12 FxStpRd
External change W Sindstill Sign of life (period, active, error + count) ) 3 TrvBlAct 13 FxStpTrRd
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2.3.3.3

Setup mode

The setup mode facilitates position-controlled traversal of the axis in a positive or
negative direction of travel with constant velocity without specifying a target
position via the drive function "MDI Setup".

Requirements

Sequence

Note

SIMIT

e The operating mode is selected with "ModePos" = 3.
e The device is switched on with "EnableAxis".

e The axis does not need to be homed, nor does the encoder need to be
calibrated.

e The axis is at a standstill if a mode higher than 3 is selected. Switching
between the MDI operating modes (1,2,3) is possible at any time.

The specification of the traversal path and dynamics is accomplished with the
inputs "Velocity", "OverV" (velocity override), "OverAcc" (acceleration override) and
"OverDec" (deceleration override).

The operating conditions "CancelTraversing" and "IntermediateStop" must be set.
"Jogl" and "Jog2" have no effect and must be set to "0".

The traversal direction is determined with "Positive" and "Negative". Selecting both
at the same time puts the drive in standstill without any additional warnings or
errors.

A positive edge at "ExecuteMode" starts the traversal movement. Using
"EP0sSZSW1 / EP0osZSW?2", the current status of the running command can be
tracked (for details on value assignment of the status words, refer to the
documentation on telegram 111 on the article page \9\).

The output signal "AxisPosOk" is set when the setup mode is terminated due to a
traversal command and the axis reaches a standstill. If an error occurs during the
traversal movement, the output signal "Error” will be set.

The running command can be replaced on the fly with a new command via
"ExecuteMode". This is only possible for the operating modes 1,2,3 of "ModePos".

The operating mode "Setup mode" enables position-controlled movement of the
axis in positive or negative direction at constant speed without specifying a target
position.

Drive simulation of a SINAMICS S120 via Basic Positioner
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Procedure

Proceed as follows to program the "Setup mode" function:
1. Select the "Positioning" menu item (1).

2. Enter the value "3" for the "ModePos" input field (2).
3. Switch on the device via "EnableAxis" (3).

SINAMICS 5120 with basic positioner

No Job

General Functions

input of the mode speed values position values
= oS i
ExecuteMode ModePos Velocity Position
3 | | _[+0000000000 | | [+0000000000 |  waming
e W |, -
I
3 +0000000000 +0000000000 Ref

P e

4. Enter the speed with the following input:
- Velocity = 600 LU/Min

SINAMICS S120 with basic positioner

No Job

General Functions

input of the mode speed values position values
FlyRef [LU/ min] [
ExecuteMode ModePos Velocity Position

CancelTraversing

| +0000000600 | | [+0000000000 |  waming

3
ActMode ActVelocity Al ition
3 +ooooooonoo+noooooooon

Negative

Jag!

Positioning

F
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5. Select the menu item "Override" (1) to set the dynamics using the following

input fields:

- Speed override = 100% (2)

- Acceleration override = 2% (3)
- Delay override = 4% (4)

SINAMICS 5120 with basic positioner

No Job

Override

QOverride

6. Click "Positive” (1) to select the positive direction.
7. Click on "ExecuteMode" (2) to start running the programmed movement in the

positive direction.

When "Positive" is deactivated and there is another edge at "ExecuteMode",
the movement will be stopped with the programmed deceleration; the stop
position will then be accepted as the target position.

The current position and velocity are displayed under "ActPosition" and

"ActVelocity".

SINAMICS S120 with basic positioner

No Job
G===xal Functions

Velocity

position values
[ty

Position

@ input of the mode speed values
Ref [LU min]
ExecuteMode MadePos
3

|+0000000000 |

m |+0000000600 |

ActPosition

AdMode ActVelocity
m 3 | +0139518542 |

| 0000004219 |

Positioning

Drive simulation of a SINAMICS S120 via Basic Positioner
Entry-ID: 109761007, V1.0, 11/2021

34



© Siemens AG 2021 All rights reserved

2 Engineering

Click "Negative" (1) to select the negative direction.

Click on "ExecuteMode" (2) to start running the programmed movement in the
positive direction.

When "Negative" is deactivated and there is another edge at "ExecuteMode",
the movement will be stopped with the programmed deceleration; the stop
position will then be accepted as the target position.

The current position and velocity are displayed under "ActPosition" and

"ActVelocity".

SINAMICS S120 with basic positioner

speed values
[LY/ min]

Velocity

position values
L]

Position

|+0000000600 |

|+0000000000 |

Positioning

ActVelocity

ActPosition

| +0139518542 |

| +0000004219 |

The setup mode can be canceled with the tag "RejTrvTsk". The axis will come to a
standstill and the output signal "PosOk" will be set.

Figure 2-11: Behavioral model "EPOS_Tel111"
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2.3.34 Homing - Homing movement

The homing/homing movement operating mode facilitates an axis homing
movement in the positive or negative direction with a preconfigured velocity and
homing mode; it is achieved via the "Active Homing" drive function.

Requirements
e The operating mode is selected with "ModePos" = 4.
e The device is switched on with "EnableAxis".
e The axis is at a standstill.

Sequence

The desired velocity is specified as a velocity profile and stored in the SINAMICS
drive. Additionally, the preconfigured acceleration and deceleration values have an
effect in the axis traversing profile. The velocity override "OverV" affects the
preconfigured traversal velocity.

The operating conditions "CancelTraversing" and "IntermediateStop" must be set.
"Jogl" and "Jog2" have no effect and must be set to "0".

The traversal direction is determined with "Positive" and "Negative". Selecting both
at the same time is not permitted and will cause an error.

A positive edge at "ExecuteMode" will start the homing movement.

A positive edge at "ExecuteMode" starts the traversal movement. Using
"EP0SZSW1 /| EP0osZSW2", the current status of the running command can be
tracked (for details on value assignment of the status words, refer to the
documentation on telegram 111 on the article page \9\).

The output signal "AxisRef" is set when the referencing cam has been found and
evaluated.

If an error occurs during the traversal movement, the output signal "Error" will be
set.

Note For an exhaustive graphical depiction of the homing movement, refer to the Basic
Positioner function manual \10\, or the current version of the SINAMICS S120
compact manual, \11\.

SIMIT

The operating mode "Homing - Homing movement" enables the axis to perform a
homing movement in the positive or negative direction with a defined speed in
homing mode.

Drive simulation of a SINAMICS S120 via Basic Positioner
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Procedure

To execute the function "Homing - Homing movement", proceed as follows:
1. Open the operating window of the behavior model "EPOS_Tell11".

it
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Project manager
~ & Couplings

+ il PLCSIM Advanced
~ 3 Charts

5| Telegramm-370
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1Ml Find & replace
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EPOS_Tel111

s
grennes
MDPJELCIC\W

MDITACE
MDIDEC
< [

Name Value
N_Trv

EncoderRange

LUPenstin w)
LUPerista [w)

10

0.0
10

2. Enter the end switch positions in the "EPOS_Tel111":

- "SftSwMin"

=-1000.0 (1)

"SftSwPIs" = 9000.0 (1)
3. Enter this with "SftLimAct" (2).
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CAM POSITION SETTINGS
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Enc W T Fault
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Jog2 = M T LbCr
LB _ H N TargPos
RefStart _ " M RefPSet
12 TrvTskadc
External change W Stndstill
14 Accel
15 Decel

OPERATION MODE SETTINGS

Do, mode 1 active 2

i 0.000

6000.000000

0.300293

0.499878

Task [ cont. mode 0000
Valid u
Present | |
Read L]
Set [
"32/48f20" | |
Set from mov. defaults
Set from MDI [ ]

Show processed set

STW2 0000 0000 ZSW2

DDSBitd ActDDSBItD
DDSBitl ActDDSBItL
DDSBit2 ActDDSBIt2
DDSBit3 ActDDSBIt2
DDsBitd ActDDSBIt4
GlbStart CcmdActRelBrk
ResIComp TraContMode
ActPrkAxis ParkAxisAct
TrvFixedStp 8
GIbTrgCom GIbTrgReq
10 PulsEn
MotSwOver MotSwOverAct

Sign of life (period, active, error + count)
0 o 0
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EPOS - SYSTEM
Position 5000.000
Target 5000.000
Speed 0.000000
Acc./Dec. 0.000000

Task / cont. mode 0100
Last action started 0101

Movement phases 0000
ZSW1 State 02
Phase time 1 0.000000
Phase time 2 0.000000
Phase time 3 0.000000
Phase time 4 0.000000
Last total time 17.099075

POS_STW1 0000 0000 POS_ZSW1

TrvBitd AcETrvBitD
TrvBitl ActTrvBit1
o & |TVER2 ActTrvBit2
TrvBit3 ActTrvBit3
TrvBit4 ActTrvBitd
TrvBits AdTIVBitS
6 6
7 7
MdiTyp StpCamMinAct
0 + | MdiPos StpCamPlsAct
MdiNeg JogAct
11 RefAct
MdiTrTyp T FlyRefAct
13 TrvBlAck
MdiSetup _ MdiStupAct
MdiStart MdiPosAct

POS_STW2 0000

(flying) RefTyp _
(neg.) RefStDi __ Cam2
RefInpS utl
RefEdge ut2
12 2
13 d

500.0000 Speed Rescale

11CC MELDW 0 Fault,
o :
Ramp up finished \cvuadr:mg
__ < Torque threshold 2
W < Speed threshold 3
W < Speed threshold 2
4
; Signaling function
[ ] Motor temperature |
W Power unit temp, OK
W Nst within tolerance pm
90 nom. 0.000
I
Servo enable ac Lorll
W Drive ready
Pulses enabled
14
15 XIst 5000.000

0204 POS_ZSW2

TrkMode | TrkModeAct
SetRefPt VeloLimAct
ActRefCam W SetPStat
3 ProtMrkOut
4 FWD
Jogine BWD
6 SftSwMinAct
7 sftswPlsAct

DasSmCaml
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4. Select the "Positioning" menu item (1).
5. Enter "4" in the "ModePos" field (2).
6. Switch on the device via "EnableAxis" (3).

SINAMICS 5120 with basic positioner

No Job
General Functions

input of the mode speed values position values
et i
SR R

4 w_|[+0000000000 | | [+0000000000 |  waming
o (B | e [
1

Positioning

7. Enter the speed with the following input:
- Velocity = 6.000 LU/Min.

SINAMICS 5120 with basic positioner

No Job

General Functions

input of the mode speed values position values
FiyRef [LU/ min] [y

ModePos Velocity Position
[4 | | [+0000006000 | | |+0000000000 |  waming

ExecuteMode

ActMode ActVelocity ition -
+000000000! +0000000000 Ref
Negative SpFixed

=== Lo

T

Positioning

l
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8. Select the menu item "Override" (1) to set the dynamics using the following
input fields:

- Speed override = 100% (2)
- Acceleration override = 3% (3)
- Delay override = 5% (4)

SINAMICS S120 with basic positioner

No Job

Override

Override

9. Click on "ExecuteMode" (1) to start running the homing movement.

"ActPosition" (2) displays the current position. The "PosOKk" display indicates
that the home position has been reached and that the axis is stationary. The
"Ref" indicator shows that the axis has been homed (referenced).

The home position can be set with the ReferencePosition parameter.
In this example, the home position is 5.000.

SINAMICS 5120 with basic positioner

No Job
General Functions

speed values
[LUY/ min]

Velocity
|+0000006000 | | [+0000000000 |  waming

ActVelocity

ActPosition
+0000000000 | -+0000005000 I
SpFixed

Positioning
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10. "ExecuteMode" (1) starts the execution of a second homing movement, which
cancels the current homing movement.

11. The limit switch position of the upper limit switch "SftSWPIs" (2) is adopted as
the new target position.

12. When the target position of the upper limit switch "SftSWPIs" has been
reached, the error message "8401" (3) appears and the display shows "Error".

SINAMICS S120 with basic positioner

General Functions

speed values
[LU/ min]

Velocity Position
|+0000006000 | | [+0000000000 |  waming

ActVelocity ActPosition PosOk

+0000000000 | +0000009000 I Ref

13. Select the "Status" menu (1).

The error code "7458" is transmitted from the behavior model "EPOS_Tel111"
and displayed when there is a "Fault notice".

SINAMICS 5120 with basic positioner

No Job

active fault and warning
notice

status status word 1 fault notice

8401 0000 07458

warning notice

Status

Drive simulation of a SINAMICS S120 via Basic Positioner
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To acknowledge the error, proceed as follows:
1. Select the "Positioning" menu item (1).

2. Disable the device via "EnableAxis" (2).

3. Disable "ExecuteMode" (3).

4. Acknowledge the fault via "AckError" (4).

SINAMICS S120 with basic positioner

No Job

General Functions

speed values ition values
FlyRef [LU/ min] m Enabled
Velocity Position Error
| | [+0000006000 | | |+0000000000 Warning
ActVelocity ActPosition PosOk
+0000000000 +0000009000 Ref

AckError @ 3
1
- Positioning

Since the current position is above the home position, you must select "Negative"
for another homing movement.

(4]

”

1. Use "Negative" (1) to select the negative travel direction.
2. Switch on the device via "EnableAxis" (2).
3. Start running a third homing movement with "ExecuteMode" (3).

"ActPosition" displays the current position. The "PosOk" display indicates that
the home position has been reached and that the axis is stationary. The "Ref"
indicator shows that the axis has been homed (referenced).

SINAMICS S120 with basic positioner

No Job
General Functions

speed values
e
Velocity
+0000006000 | | [+0000000000 |  Waming

ActVelocity

ActPosition

- Positioning
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2.3.35 Homing - Set home position

The operating mode "Homing - Set home position" facilitates homing of the axis to
any position; it is carried out with the "Set home position" drive function.

Requirements
e The operating mode is selected with "ModePos" = 5.
e The axis can be in feedback control, however it must be at a standstill.

Sequence

Axis is at a standstill, while the home position is set with a positive edge at
"ExecuteMode". If an error occurs while setting the home position, the "Error"
output signal will be set.

SIMIT

The operating mode "Homing - Set home position" allows the axis to be homed at
any position.

Procedure

To run the "Homing - Set home position” function, proceed as follows:

1. Select the "Positioning” menu item (1).

2. Enter the value "5" in the "ModePos" field (2).

3. Home the axis to the current position, "ActPosition", with "ExecuteMode” (3).
The "Ref" indicator shows that the axis has been homed (referenced).

SINAMICS S120 with basic positioner

No Job
General Functions

FiyRef input of the mode Wni:;m mtbn values _—
ExecuteMode ModePos Velocity Position Error
= @ 5 \{ | 3|+oooooooooo | | [+0000000000 |  waming
ActMode m ActVelocity ActPosition
d 5 +0000000000 +0000000000 E
—

e s
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2.3.3.6 Traversing blocks

The Traversing blocks operating mode is implemented with the "Traversing blocks"
drive function. It facilitates the creation of automation programs, traversal to a fixed
stop, as well as the setting and resetting of outputs.

Example parameter assignment of three traversing blocks in Simit
This is one option for parameter assignment of traversing blocks (SIMIT is offline).
Assign parameters to the following values:

TargetOpMode5 = +100.0 (1)

TargetOpMode6 = -100.0

TargetOoMode7 = +00.0

SpeedOpMode5 = 500.0 (4)

SpeedOpMode6 = 500.0

SpeedOpMode7 = 500.0

AccOpMode5 = 1.0 (7)

AccOpMode6 = 1.0

AccOpMode7 = 1.0

10. DecOp Mode5 =1.0

11. DecOp Mode6 = 1.0

12. DecOp Mode7 = 1.0

13. TaskOp Mode5 = 8449dez

14. TaskOp Mode6 = 8450dez

15. TaskOp Mode7 = 8449dez

© ©®No kMDD PR

Figure 2-12: Sample parameter assignment of traversing blocks in Simit

Properties | Diagnostics S
General Name value = g
TInput w TargetOpMode [10] é
Output TargetOpModel 0.0 [
Parameter TargetOpMode2 0.0
E TargetOpMode3 0.0 g
TargetOpMode4 0.0 i
TargetOpModeS 100.0
TargetOpModes -100.0 1 5
TargetOpMode? 0.0
TargetOpModes 0.0
TargetOpModed 0.0 5
TargetOpModel0 0.0
w SpeedOpMode [10]
SpeedOpModel 54.0 N
SpeedOpMode2 54.0
SpeedOpMode3 54.0 §
SpeedOpModed 54.0 g
SpeedOpMode5 500.0
SpeedOpMode6 500.0 4 I
SpeedOpMode? 500.0 \) g‘
SpeedOpModes 54.0 2
SpeedOpModed 54.0 E
SpeedOpModel0 54.0
» AccOpMode [10] =
» DecOpMode [10] 7 2
w TaskOpMode [10]
TaskOpModel 0 \j .g
TaskOpMode2 0
TaskOpMode3 0 T
TaskOpModed 0 @
TaskOpMode5 8449 i)
TaskOpModes 8450 E-
TaskOpMode7 256
TaskOpMode8 0
TaskOpModed 0 I
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Requirements

Sequence

Note

Note

Note

SIMIT

e The operating mode is selected with "ModePos" = 6.

e The device is switched on with "EnableAxis".

e The axis is at a standstill.

e The axis must be homed and the encoder must be calibrated.

The execution modes, target positions and dynamics are specified with the
traversing block parameters in the SINAMICS drive. Here, the velocity override
"OverV" pertains to the setpoint velocity stored in the traversing block. The
operating conditions "CancelTraversing" and "IntermediateStop" must be set to "1".
"Jogl" and "Jog2" have no effect and should be set to "0".

The direction of movement depends on the execution mode and the programmed
position setpoint. The inputs "Positive” and "Negative" are not relevant in this case
and should be set to "0".

The selection of the traverse command is programmed via the "Position" input.
The value must be a value between 0 and 63 (S120). If the value is not in this
range, a warning will be output at the block.

If a preferred direction for approaching the target position needs to be specified
when using a modulo axis, this can be programmed by selecting "AbsPos" or
"AbsNeg" as the execution mode.

A positive edge at "ExecuteMode" starts the traversal movement. Using
"EP0SZSW1 / EP0osZSW2", the current status of the running command can be
tracked (for details on value assignment of the status words, refer to the
documentation on telegram 111 on the article page \9\).

The block shows the command is being processed with "AxisEnabled" and
acknowledges successfully reaching the target position or the termination of the
last execution step with "AxisPosOK".

If an error occurs during the traversal movement, the output signal "Error" will be
set.

The running command can be replaced on the fly with a new command via
"ExecuteMode". This is only possible for the operating modes 1,2,3 of "ModePos".

The operating mode "Traversing blocks" facilitates traversal according to saved
settings.

Drive simulation of a SINAMICS S120 via Basic Positioner
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Procedure
To execute the "Traversing blocks" function, proceed as follows:
1. Select the "Positioning" menu item (1).
2. Enter the value "6" in the "ModePos" field (2).
3. Switch on the device via "EnableAxis" (3).

SINAMICS 5120 with basic positioner

input of the mode

FlyRef

ExecuteMode ModePos

e P

CancelT il

—
nterm.Stop 6

. G Positioning

4. Open the operating window of the behavior model "EPOS_Tel111".

it

Project Edit Simulation Window  Automaticmodeling Options Help SIEMENS

b 0] W ] Resbtime (100%)

Project | Simulation g
2 Jé

£ Telegram11x-Test |z
. z::;n“r:a:aqer £POS Tel111 .
H

» il Snapshots
1Ml Find & replace

e

H
;
» gl PLCSIM Advanced
~ _i Charts
5| Telegramm-370
» - Monitoring
¥ 0] Scripting
2] Lists
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5. Set

6. Setthe "Read" button (2) to read the traversing block "0".

"Op. mode" (1) = 5.

The first traversing block that was parameterized will be displayed in the
operating window of the behavior model "EPOS_Tel111" with the following
values:

Op. mode =5
Position = 100.0
Speed = 500.0
Acceleration = 1.0
Deceleration = 1.0

TaskOpMode = 2101

\)DE SETTINGS

END SWITCH SETTINGS OPERATION
N
SftSwMin [LU] 1000.00 Op. mode 5 acive 0
Sftswhis [LU) 9000.00 Position 100.000
CAM POSITION SETTINGS Speed 500.000000
Accel
PosSmCam1 [LU] 4000.00 Dccee‘era?‘on 1,000000
PosSmCam2 [LU] £000.00 eesieration 1:000000
Task / cont. mode 2101
MOVEMENT DEFAULTS Valid []
Present ]
Increment [LU] 1200.00 Read
Speed [1000 LU/min] 36.000 Set u
Acceleration [1000 0.30000 "32/48/20"
Deceleration LU/S"2] 0.36000 Set from mov. defaults

Set from MDI
Show processed set

STW1 (43F 2737 ZSW1 STW2 0000
offt = m DDSBit0
off2 DDSBit1
ofs = m DDSBit2
Enc _ W Fault DDSBit3

RejTrvTsk H W NoOff2Act DDSBit4

IntMStop B W NoOff3Act GlbStart

TrvStat T PowlInhbt ResIComp

AckFault T Aarm ActPriAxis
Jogl . 1 M NoFwErr TrvFixedStp
Jog2 = = M LbCr GlbTrgCom

LB T W W TargPos 10

RefStart RefPSet MotSwOver

12 TrvTskack
External change W Stndstill
14 Accel
15 Decel 0

0400 ZSwW2

0

ActDDSBIt0
ActDDSBIt1
ActDDSBIt2
ActDDSBIt3
ActDDSBIt4
CmdActRelBrk
TrqContMode
ParkAxisact

8

GIbTrgReg
PulsEn
MotSwOverAct
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Sign of life (period, active, error + count)

0

EPOS - SYSTEM
Position 0.000
Target 0.000
Speed 0.000000
Acc./Dec. 0.000000
Task / cont. mode 0000
Last action started 0000
Movement phases 0000
Z5W1 State 08
Phase time 1 0.000000
Phase time 2 0.000000
Phase time 3 0.000000
Phase time 4 0.000000
Last total time 0.000000

POS_STW1 0000 0000 POS_ZSW1

TrvBitd
TrvBitl
TrvBit2
TrvBit3
TrvBit4
TrvBit5
6

7
MdiTyp
0 + | MdiPos
MdiNeg

11

MdiTrTyp =
13

MdiSetup
MdiStart

ActTrvBit0
ActTrvBitl
ActTrvBit2
ActTrvBit3
ActTrvBit4
AcTrvBitS
6

7

StpCamMinAct
StpCamPisAct

JogAdt
Refact
FlyRefAct
TrvBlACE
MdiStupAct
MdiPosAct

POS_STWZ2 0000

500.0000 Speed Rescale

39CC MELDW 0 Fault,

Ramp up finished 0 ?;:;2 g
__ < Torque threshold 2

B < Speed threshold 3

B < Speed threshold 2
4
__ Signaling function

M Motor temperature /

n Pawer unit temp, OK

W Nist within tolerance pm
9 nom. 0.000
10

W Servo enable e UL

W Drive ready

W Pulses enabled
14
15 XIst 0.000

0304 POS_Z5W2

TriMode TrkModeAct
SetRefPt VeloLimAct
ActRefCam |~ W SetPStat
3 PrtMrkOut
4 FWD
Joglnc BWD
6 SftswMinAct
7 SftSwrlsact
(flying) RefTyp T =~ M PosSmCam1
(neg.) RefStDi T = M PosSmCam2
RefInpS . TrvOutl
RefEdge T TrvOut2
12 FxStpRd
13 FxStpTrRd
SfilimAct TrvFxStpAct
StpCamhct _ CmdAct
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7. To create the second traversing block, parameterize the following values in the
operating window of the behavior model "EPOS_Tel111" (1):

- Op.mode =6

- Position =-100.0
- Speed =500.0

- Acceleration = 1.0

- Deceleration =1.0

- TaskOpMode = 2102
8. Set the button "Set" (2) to save the traversing block "1".
9. Set the button "Show processed set" (3) to display the traversing block "1".

END SWITCH SETTINGS

SftswMin [LU] 1000.00
SftswPls [LU] 9000.00

CAM POSITION SETTINGS

PosSmCam [LU] 4000.00
PosSmCam2 [LU) 6000.00
MOVEMENT DEFAULTS
Increment [LU] 1200.00
Speed [1000 LU/min] 36.000
Acceleration [1000 0.30000
Deceleration LU/s"2] 0.36000

STW1 043F 2737 ZSW1

Off1 | |
Off2
of: _m
Enc [ ]
]
|

RejTrvTsk
IntMStop
TrvStart
AckFault
Jogl
Jog2

[1:3
RefStart

ISIRI (SN

External change | |

TR

RTS
RDY
10p

Fault
NoOff2Act
NoOff3Act
PowInhbt
Z Alarm
NoFiwErT
T b
TargPos
RefPSet
TrvTskAck
Stndstill
Accel
Decel

OPERATION MODE SETTINGS
Op. mode g acive 0
Position -100.000
Speed 500.000000
Acceleration 1.000000
Deceleration 1.000000
Task / cont. mode 2102
Present m
Read [ |
Set L]
"32/48/20" L]

Set from mov. defaults
Set from MDI L |
Show processed set

STW2 00 zsw2
DDSBitD ISBitD
DDSBit1 DSBit1
DDSBit2 ActDDSBIt2
DDSBit3 ActDDSBIt3
DDSBitd ACtDDSBit4
GlbStart CmdActRelBrk

ResIComp TrqContMode

ActPriAxis ParkAxisAct

TrvFixedStp 8
GlbTrgCom GlbTrgReq
10 MW PulsEn
MotSwOver MotSwOverAct
Sign of life (period, active, error + count)
o 0 0

EPOS - SYSTEM

Position 0.000
Target 0.000
Speed 0.000000
Acc./Dec. 0.000000
Task / cont. mode 0000
Last action started 0000
Movement phases 0000
ZSW1 State 08
Phase time 1 0.000000
Phase time 2 0.000000

hase time 3 0.000000
Phase time 4 0.000000
Last total time 0.000000

POS_STW1 0000

TrvBitd
TrvBitl
TrvBit2
TrvBit3
TrvBit4
TrvBits
6

7
MdiTyp
0 + | MdiPos
MdiNeg

1

MdiTrTyp
13

iSetup
MdiStart

0000 POS_Z7SW1

AdtTrvBitd
ActTrvBit1
ActTrvBit2
AdTrvBit3
ActTrvBitd
AdTrvBitS

6

7
StpCamMinAct
StpCamPisAct
JogAct

RefAct
FlyRefAct
TrvBlAct
MdiStupAct
MdiPosAct

500.0000 Speed Rescale _

39CC MELDW

Ramp up finished

0 Fault,
0 warning

__ < Torque threshold 2
B < Speed threshold 3
W < Speed threshold 2

4

__ Signaling function
W _ Motor temperature /
W Power unit temp, OK

W NIst within tolerance
9

10
B Servo enable
M Drive ready
B Pulses enabled
14
15

POS_STW2 0000
TrkMode

SetRefPt
ActRefCam
3

4

Joglne
6
7
(flying) RefTyp
(neg.) RefStDi _
ReflnpS
RefEdge
12
13
SftlimAct

StpCamAdt

10. Click "ExecuteMode" (1) to start running the traversing blocks.

SINAMICS S$120 with basic positioner

No Job

- Positioning

V1.0,

speed values
[LW/ min]

Velocity

+0000000000 |

11/2021

ActVelocity
+0000000000
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code

nom. 0.000
act. 0.000

Xlst 0.000

0304 POS_ZSW2

TrkModeAct
VeloLimAct
W SetPStat
ProtMrkOut
FWD
BWD
SftSwMinAct
SftSwhlsact
W PosSmCam1
W PosSmCam2
T TrvOut1
T TrvOut2
FxStpRd
FxStpTrRd
TrvFxStpAct
CmdAct
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11. The traversing block "0" = 5 is active, the traversing block "1" = 6 is active, and
the traversing block "2" = 7 will be traversed. (1)

12.

The stored value of the "Position" parameter from traversing block "2" is
displayed as the target position. (2)

Due to the programmed TaskOpMode on traversing block 0, the system
switches to traversing block 1 while in operation, and from there to traversing
block 2 again while in operation, where this block is terminated with a stop at

pos. 0.

END SWITCH SETTINGS

SftSwiMin [LU)
SftswPls [LU]

1000.00
9000.00

CAM POSITION SETTINGS

PosSmCam1 [LU] 4000.00
PosSmCam2 [LU] 6000.00
MOVEMENT DEFAULTS
Increment [LU] 1200.00
Speed [1000 LU/min] 36.000
Acceleration [1000 0.30000
Deceleration LU/5"2] 0.36000
STW1 043F  2F37 ZSW1
offt =
offz
offs o
Enc =
RejTrvTsk
IntMStop
TrvStart
AckFault Alarm
Jogl ©— | | EFMEH
Jog2 _ LbCr
B N W TargPos
RefStart _ W RefPSet
TrvTskAck
External change _ 1 W StndStill
14 Accel
15 Decel

OPERATION MODE SETNNGS

Op. mode 6 active 7
Position -100.000
Speed 500.000000
Acceleration 1.000000
Deceleration 1.000000
Task / cont. mode 2102
Valid (]
Present [ ]
Read L]
Set L]
"32/48/20" L]
Set from mov, defaults
Set from MDI L |

Show processed set

STW2 0000 0400 ZSwW2

DDSBit0 ACtDDSBIt0
DDSBit1 ActDDSBit1
DDsBit2 ActDDSBit2
DDsBit3 ACtDDSBIt3
DDSBit4 ActDDSBit4
GlbsStart CmdActRelBrk
ResIComp TrgContMode
ActPriAxis ParkAxisAct
TrvFixedStp 8
GlbTrgCom GlbTrgReq
10 M PulsEn
MotSwOver MotSwOverAct

Sign of life (period, active, error + count)

0

0

]

EPOS - SYSTEM
Position 0.000
Target 0.000
Speed 0.000000
Acc./Dec. 0.000000
Task / cont. mode 0100
Last action started 0019
Movement phases 0000
ZSW1 State o8
Phase time 1 0.000000
Phase time 2 0.000000
Phase time 3 0.000000
Phase time 4 0.000000
Last total time 2.159338
POS_STW1 0000 0000 POS_ZSW1
TrvEitd ActTrvBit0
TrvBitl ActTrvBit1
0+ TrvBit2 AdTrvBit2
TrvBit3 AdTvBit3
TrvBitd AdTrvBitd4
TrvBitS AdTvBitS
6 6
7 7
MdiTyp StpCamMinAct
0 + | MdiPos StpCamPisAct
MdiNeg JogAct
1u Refact
MdiTrTyp FlyRefAct
13 TrvBlAct
MdiSetup MdiStupAct
MdiStart MdiPosAct

500,0000 Speed Rescale —

39CC MELDW 0 Fault,
Ramp up finished 2 ?Uadr:mq
< Torque threshold 2
W < Speed threshold 3
B < Speed threshold 2
4
" signaling function
__ Motor temperature /
W __ Power unit temp. 0K
W NIst within tolerance rpm
8 nom. 0.000
10
W Servo enable = (LY
W Drive ready
M Pulses enabled
14
15 Xlst 0.000
POS_STW2 0000 0304 POS_ZSW2
TrkMode TrkModeAct
SetRefPt VeloLimAct
ActRefCam W SetPStat
3 ProtMrkOut
4 WD
Joglne BWD
6 SftSwMinAct
7 SftSwhlsAct

(fiying) RefTyp

W PosSmCaml

(neq.) RefStDi _ W PosSmCam2
ReflnpS | TrvOutl
RefEdge T TrvOut2

2 FxStpRd

13 FxStpTrRd
SftLimAct TrvFxStpAct
StpCamAct CmdAct

Drive simulation of a SINAMICS S120 via Basic Positioner

Entry-ID: 109761007,

V1.0,

11/2021

48




© Siemens AG 2021 All rights reserved

2 Engineering

2.3.3.7 Jog

The Jog operating mode is implemented with the "Jog" drive function. This
operating mode facilitates position-controlled, velocity-dependent traversal of axes
via the integrated position control of the SINAMICS drive.

Requirements
e The operating mode is selected with "ModePos" = 7.
e The device is switched on with "EnableAxis".
e The axis is at a standstill.

e The axis does not need to be homed, nor does the encoder need to be
calibrated.

Sequence

The jog velocity is specified via the STARTER/Startdrive screen or the acyclic
communication for configuring the mode in the SINAMICS drive. For the axis
dynamics, the SINAMICS drive uses the acceleration and deceleration
programmed in the SINAMICS drive.

The velocity override is also active in this operating mode and is set via "OverV".

The operating conditions "CancelTraversing" and "IntermediateStop" are not
relevant for this operating mode and can be set to "1" by default.

Note "Jogl" and "Jog2" are the signal sources for jog mode in the Epos. The direction
of the traversal movement of each of the signal sources is configured in the
SINAMICS drive and, by default, is set to Jogl = negative and Jog2 = positive.

In jog mode, the direction of travel depends on the programmed velocity setpoint.

The inputs "Positive" and "Negative" are not relevant for this operating mode and
can be set to "0" by default.

Using "EP0sZSW1 / EPosZSW2", the current status of the running command can
be tracked (for details on value assignment of the status words, refer to the
documentation on telegram 111 on the article page \9\). The block shows the
command running with "AxisEnabled" and acknowledges the termination of the jog
function ("Jogl" or "Jog2" = 0) when the axis is at a standstill with "AxisPosOKk". If
an error occurs during the traversal movement, the output signal "Error" will be set.

Note The running command can be replaced on the fly by a new command via "Jog1"
or "Jog2"
. This is only possible while remaining in one of the two jog operating modes.

SIMIT

The "Jog" operating mode enables position-controlled, speed-dependent
movement of axes via the integrated position controller of the "EPOS_Tel111"
behavior model.

Drive simulation of a SINAMICS S120 via Basic Positioner
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Procedure

To execute the "Jog" function, proceed as follows:

1. Assign parameters to the following values (SIMIT is offline):
- DefaultSpeed = 24.0 (1)
- DefaultAcc = 0.2 (2)
- DefaultDec = 0.25 (3)

2. Restart the SIMIT simulation (see chapter 2.3.1).

General Name Value

Input N_Trv 10

Output EncoderRange (1]

LUPerXIstin ] 0.0

State LUPerXIstA L] 1.0
LUPerRevolution [Lu/rev] 100.0
MaxAcc [1000 LU/s~2] 10.0
CoastDec [1000 LU/s"2] 0.2
ReferenceAcceleration [1000 LU/s72] 10
ZeroPosition [wy] 0.0
FullPosition [(10)] 0.0
ReferencePaosition (10)] 5000.0
HysteresisDistance [w] 0.0001
FollowingErrorDistance L] 0.1
MaxSpeed [rpm] 6000.0
ReferenceSpeed [rpm] 6000.0
HysteresisSpeed [rpm] 0.6
SftswMin [l 1000
SftswPis [w) 5000

» PosSmCam [2]

DefaultIncrement [wy] 0
DefaultSpeed [1000 LU/min] 24 Z
Defaultacc [1000 LU/s~2] 0.2
DefaultDec [1000 LU/s~2] 0.25
FeedbackRateTotal 0
FeedbackRateXIst 0
OffsetMeanFactor 0
AllowedLifeSignErrors 1
LifeSignTolerance 1
StopOnDriveZSW1 True x
SupportSetRefPt False | |
Generatew7467 b
OpModeExiBase 0
ContinuousSetUp ~

(\_‘\./

w

3. Open the operating window of the behavior model "EPOS_Tell11".

iU
Project  Edit  Simulation Window  Automatic modelling  Options  Help

b 0] N ] Resbtime (100%)

Project Simulation

o]

g & Telegram11x-Test
=5 Project
£ : c::mmr:smge' EPOS_Tel111
” a gl 10033
+ il PLCSIM Advanced e g
~ 3 Charts e x
Telegramm-11x-Test| MOLTAREDS H
5| Telegramm-370 IDACE H
+ | Monitoring USERIN H
¥ 0] Scripting P P
() Lists st -
¥ gl Snapshots i1 indexEtin
1Ml Find & replace .0} TargetExt
3 Accirin
0 Decitin
Sian
T |
il

e e s st
Control.variableSLs | S_SLS_LmT_a

B
5_5LS_UMIT_A ACTIVE
5 CYCLE GOUNT
ExsTR

| swsuoduwio;

sjonuo)

spaloid | saedwer | ondesy

I e

General Name Value

Input N_Trv 10
Output EncoderRange 0
LuPerXstin w) 0.0
State LUPerxIstA [w) 10
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4. The parameterization on the behavior model "EPOS_Tel111" from Step 1 is

displayed in the operating window (1).

5. Set the switch "Show processed set" (2) in the operating window.

END SWITCH SETTINGS

SftSwMin [LU] 1000.00
Sftswrls [LU] 9000.00

CAM POSITION SETTINGS

PosSmCam1 [LU] 4000.00
PosSmCam2 [LU] 6000.00
MOVEMENT DEFAULTS
Speed [1000 LU/min] 24.000
Acceleration [1000 0.20000

Deceleration LU/s"2] 0.25000

STW1 043F 2737 ZSNJ

offt T W M RTS
offz — RDY
off3 _ m W 10p
Enc | | Fault
RejTrvTsk W W NoOff2Act
IntMStop B W NoOff3Act
Trvstart Powlnhbt
AckFault _ T Alarm
Jogl — W NoFiwEmr
Jog2 T m M LbCr
LB _ W W TargPos
RefStart RefPSet
12 TrvTskaAdc
External change W Sindstill
4 Accel
15 Decel

6. Select the "Jog"

OPERATION MODE SETTINGS

Op. mode 1 acive 4
Position 0.000
Speed 0.000000
Acceleration 10.000000
Deceleration 10.000000
Task / cont. mode 0000
Valid u
Present n
Read [
Set L
*32/48/20" |
Set from mov. defaults _
Set from MDL L]
Show processed set

STW2 0000 0400 ZSW| @
DDSBit0 ACtDDSBIt0 \

DDsBitl AcCtDDSBIt1
DDSBit2 ActDDSBIt2
DDSBit3 ActDDSBIt3
DDSBit4 ActDDSBitd
GlbStart CmdActRelBrk
ResIComp TrgContMode
ActPrkAxis ParkAxisAct
TrvFixedStp 8
GIbTrgCom GIbTrgReq
10 W PulsEn
MotSwOver MotSwOverAct

Sign of life (period, active, error + count)
0 0 0

menu item (1).

EPQS - SYSTEM
Position 0.469
Target 0.469
Speed 0.000000
Acc./Dec. 0.000000
Task / cont. mode 0000
Last action started 0204
Movement phases 0000
Z5W1 State 08
Phase time 1 0.000000
Phase time 2 0.000000
Phase time 3 0.000000
Phase time 4 0.000000
Last total time 3.833333
S_STW1 0000 0000 POS_ZSW1
TrvBitd AdTrvBitd
TrvBitl ActTrvBitl
o TrvBit2 ActTrvBit2
0 * e ATRVERS
TrvBit4 ActTrvBitd
TrvBits ActTrvBitS
6 6
7 7
MdiTyp StpCamMinAct
0 + | MdiPos StpCamPlsAct
MdiNeg JogAdt
1 Refict
MdiTrTyp FlyRefAct
13 TrvBlACE
MdiSetup MdiStupAct
MdiStart _ MdiPosAct

7. Enter the value "7" in the "ModePos" field (2).
8. Switch on the device via "EnableAxis" (3).

SINAMICS S120 with basic positioner

No Job

input of
FlyRef

ExecuteMode ModePos

the mode speed values
[LU/ min]

Velocity

|+0000000000

JOG 1(neg)

JOG 2 (pos)

AckError

General Functions
CancelTraversing
==

CD‘I

ActVelocity
+0000000000

Drive simulation of a SINAMICS S120 via Basic Positioner
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500.0000 Speed Rescale

39CC MELDW 0 Fault,
0 warnin
Ramp up finished code ¢

__ < Torque threshold 2
B < Speed threshold 3
B < Speed threshold 2

4
__ Signaling function
W _ Motor temperature /
[ ] Power unit temp. OK
M Nist within tolerance pm
9 nom. 0.000
10 act. 0.000

B Servo enable
W Drive ready
M Pulses enabled
14
15 XIst 0.469

POS_STW2 0020 0304 POS_ZSW2

TriMode | TrkModeAct
SetRefPt VeloLimAct
ActRefCam | W SetPStat
3 PrtMrkOut
4 FWD
JogInc n BWD
6 SftSwMinAct
7 SftswPlsAct
(fiying) RefTyp __ M PosSmCam1
(neg.) RefStDi | " M PossmCam2
ReflnpS _ TrvOutl
RefEdge ] TrvOut2
12 FxStpRd
13 FxStpTrRd
SftLimAct TrvFxStpAct
StpCamAct | CmdAct
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9. "JOG 2" (1) starts the movement in the positive direction.
The velocity value thus becomes positive.

When "JOG 2" is deactivated, the movement is stopped with the set
deceleration and the stop position is adopted as the target position.

SINAMICS 5120 with basic positioner
No Job

speed values
[LU/min]

Velocity
|+0000000000 |

ActVelocity
+0000000000

10. "JOG 1" (1) starts the movement in the negative direction.
The velocity value thus becomes negative.

When "JOG 1" is deactivated, the movement is stopped with the set
deceleration and the stop position is adopted as the target position.

SINAMICS S120 with basic positioner

No Job
General Functions

input of the mode speed values position values
e |
ETHN P

i |

[+0000000000 | | [+0000000000 |  wamig
CancelTraversing

ActMode ActVelocity ActPosition -
=, +0000000000 +0000001226 Ref

JOG 1(neg)
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2.3.3.8

11. The "PosOKk" display indicates that the axis is stationary and that the jog
function has ended.

SINAMICS 5120 with basic positioner

No Job

General Functions

input of the mode speed values position values
[ o fun | Ebed
ModePos Velocity Position Error
e R e R
CancelTraversing

ActMode ActVelocity AdPosition -
m 7 +0000000000 +0000001226 Ref

JOG 2 (pos)

Jog incremental

The Jog incremental operating mode is implemented via the "Jog" drive function. It
enables position-controlled, distance-dependent movement of axes via the
integrated position control of the SINAMICS drive.

Requirements

Sequence

Note

e The operating mode has been selected with "ModePos" = 8.
e The device is switched on with "EnableAxis".
e The axis is at a standstill.

e The axis does not need to be homed, nor does the encoder need to be
calibrated.

The path and velocity are specified via the STARTER/Startdrive screen or acyclic
communication for configuring the operating mode in the SINAMICS drive. For the
axis dynamics, the SINAMICS drive uses the configuration for acceleration and
deceleration in the SINAMICS drive.

The velocity override is also active in this operating mode and is set via "OverV".
The operating conditions "CancelTraversing" and "IntermediateStop" are not
relevant for this operating mode and can be set to "1" by default.

"Jogl" and "Jog2" are the signal sources for jog mode in the Epos. The direction
of the incremental traversal movement of each signal source is configured in the
SINAMICS drive and, for incremental jogging, is set to 1000LU (length units) in
each case.

In jog mode, the direction of movement depends on the programmed path setpoint.

Drive simulation of a SINAMICS S120 via Basic Positioner
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The inputs "Positive" and "Negative" are not relevant for this operating mode and
can be set to "0" by default.

With "EPosZSW1 / EPosZSW?2" it is possible to track the current status of the
running command (see the Appendix for details on the value assignment of the
status words). The block shows the command running with "AxisEnabled" and
acknowledges the termination of the jog function ("Jogl1" or "Jog2" = 0) when the
axis is stationary with the bit "AxisPosOKk". If an error occurs during the traversal
movement, the output signal "Error" will be set.

Note The running command can be replaced on the fly by a new command via "Jogl"
or "Jog2". This is only possible while remaining in one of the two jog operating
modes.

SIMIT

The operating mode "Jog incremental” enables position-controlled, distance-
dependent movement of axes via the integrated position control of the behavior
model "EPOS_Tel111".

Procedure
Proceed as follows to execute the "Jog incremental” function:
1. Assign parameters to the following values (SIMIT is offline):
- Defaultincrement = 1200.0 (1)
- DefaultSpeed = 36.0 (2)
- DefaultAcc = 0.3 (3)
- DefaultDec = 0.36 (4)
2. Restart the SIMIT simulation (see chapter 2.3.1).

Properties  Diagnostics g
General Name Value g
Input N_Trv 10 E
Output EncoderRange 0 .
LUPerXIstin [wi 0.0
State LUPerXIstA [w] 1.0 =}
LUPerRevolution [LU/rev] 100.0 ;
MaxAcc [1000 LU/s"2] 10,0
CoastDec [1000 LU/s”2] 0.2 I
ReferenceAcceleration [1000 LU/5"2] 10
ZeroPosition [w]
FullPosition (w1 5
ReferencePosition [w]
HysteresisDistance [
FollowingErrorDistance [w] I
MaxSpeed [rpm] o
ReferenceSpeed [rpm] a
HysteresisSpeed [rpm] %
SftSwMin L]
SftswPls i I
¥ PosSmCam [2)] g
2 S DefaultIncrement [(11)] E
DefaultSpeed [1000 LU/min] i
DefaultAcc [1000 LU/s~2]
DefaultDec [1000 LU/s~2] [ |
! FeedbackRateTotal 5
FeedbackRateXIst ;
OffsetMeanFactor 0
N—A  AlowediifeSignrrors 1
LifeSignTolerance 1 |
StopOnDriveZSW1 - =
SupportSetRefPt False B S
Generatew7467 M ;
OpModeExtBase 0
ContinuousSetUp - .
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3. Open the operating window of the behavior model "EPOS_Tel111".

iUl
Project Edit Simulation Window Automatic modelling  Options  Help SIEMENS

|11 (W i Reaktime (100%)

Project Simulation

{100 2 Q @ v @B U

% & Telegram11x-Test

%] project
g c::, rmamge' EPOS_Tel111

= £~ e i Telegrammi11 OUT.STW1 1086 | ST 10013
» @l PLCSIM Advanced "'—ﬂtﬁ ]
~ i Charts Telgrammil ¢ nrr s ]
w-mm_mm 1638 55
Telegramm-11x-Test| nl-nm_m s
%] Telegramm-370 'I-v—-“x.m ga MDIZACC :
» | Monitoring m-—'m_ USER_| H
H
0|

i

il

fit
m‘
i

|

1Ml Find & replace

N_Trv 10
EncoderRange 0
LUPenstin [w) 0.0

LUPerXIstA [w) 10

4. The parameterization on the behavior model "EPOS_Tell111" from Step 1 is
displayed in the operating window (1).

5. Set the switch "Show processed set" (2) in the operating window.

500.0000 Speed Rescale _

END SWITCH SETTINGS OPERATION MODE SETTINGS EPOS - SYSTEM 1icC MELDW 0 Fault,
7 ‘
SftSwMin [LU] 1000.00 Position 0.000 Ramp up finished ‘("':ﬂ'"g
Op. mode 1 active 0 o
SftswPls [LU] 9000.00 3 Target 0.000 __ < Torque threshold 2
- Position 0.000 speed T W < Speed threshold 3
CAM POSITION SETTINGS Speed 0.000000 Ace /Dac D.DOODDO M < Speed threshold 2
/Dec. X 4
PosSmCam1 [LU] 4000.00 :‘;:z‘:z‘:‘ :gggxgg Task / cont. mode 0000 ; Signaling function
PosSmCam2 [LU] 6000.00 - Last action started 0000 _ Motor temperature /
Task / cont. mode 0000 Movement phases 0000 " Power unit temp. OK
MOVEMENT DEFAULTS Valid ] W Nist within tolerance pm
o ————————— Present " Z5W1 State 02 " nom. T
Increment [LU) 1200.00 Read = Phase time 1 0.000000 10 d' n'mm
Speed (1000 LU/min] 36.000 Set _ Phase time 2 0.000000 Servo enable ac -
Acceleration [1000 0.30000 "32/48/20" [ ] Phase fime 3 000000 M Drive ready
Deceleration LU/s"2] 0.36000 Set from mov. defaults a8 -me L Pulses enabled
- Set from MDL M Phase time 4 0.000000 14
Show p dset Last total time 0.000000 15 XIst 0.000
STW1 2731 Z5N\1 STW2 0000 0000 ZSW2| @ , STW1 0000 0000 POS_ZSW1 | POS_STW2 0000 0304 POS_ZSW2
Off1 W RTS 1 DDSBitD ActDDSBIt0 TrvBit0 ActTrvBitd TrkMode TrkModeAct
off2 RDY DDSBit1 ACtDDSBIt1 TrvBitl AdTrvBitl SetRefPt VeloLimAct
Off3 10p DDSBit2 ACtDDSBIt2 0+ TrvBit2 ActTrvBit2 ActRefCam W SetPStat
Enc _ Fault DDSEit3 ACtDDSBIt3 TrvBit3 AdTrvBit3 3 PratMrkOut
RejTrvTsk W NoOff2Act DDSEBit4 ACtDDSBit4 TrvBit4 ActTrvBit4 4 FWD
IntMStop W NoOff3Act GlbStart CmdActRelBrk TrvBits AcTrvBitS Jogine BWD
TrvStart Powlnhbt ResIComp TraContMode 6 6 6 SftSwMinact
AckFault _ _ Alarm ActPriduis ParkAxisAct 7 7 7 SftSwPlsAct
Jogl _ " W NoFwErmr TrvFixedStp 8 MdiTyp StpCamMinAct (flying) RefTyp __ = M PosSmCam1
Jog2 W W LbCr GlbTrgCom GlbTrgReq 0 + | MdiPos StpCamPisAct (neg.) RefStDi _ M PosSmCam2
1B _ W W TargPos 10 PulsEn MdiNeg JogAct RefInpS T Trvoutl
RefStart _ RefPSet MotSwOver MotSwOverAct 11 Refact RefEdge ' TrvOut2
12 TrvTskack MdiTrTyp FiyRefAct 12 FxStpRd
External change _ W SindStill Sign of life (period, active, error + count) ) 13 TrvplA(t ) 13 FxStpTrRd
14 Accel MdiSetup — MdiStupAct Sftimact TrvFxStpAct
15 Decel 0] L MdiStart — MdiPosAct StpCamAct cmdact
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6. Select the "Jog" menu item (1).
7. Enter the value "8" in the "ModePos" field (2).
8. Switch on the device via "EnableAxis" (3).

SINAMICS S120 with basic positioner

input of the mode speed values
[LU/ min]

ModePos Velocity
8 || ,]+0000000000 |

ExecuteMode

ActMode ActVelocity

8 +0000000000
JOG 1 (neg)

AckError

Qag0on:

©

"JOG 2" (1) starts the movement in the positive direction.

The velocity value thus becomes positive.

When "JOG 2" is deactivated, the movement is stopped with the set
deceleration and the stop position is adopted as the target position.

SINAMICS 5120 with basic positioner
No lob

speed values
[LU/ min]

Velocity
|+0000000000 |

ActVelocity
+0000000000
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10. After activating "JOG 2", the parameter "Defaultincrement"” is added to the
current position to define the target position.

Disabling "JOG 2" after the braking point no longer affects the target position
because the deceleration remains active.

500.0000 Speed Rescale

END SWITCH SETTINGS OPERATION MODE SETTINGS EPOS - SYSTEM 39CC MELDW 0 Fault,

i B . deo 0 warning
SftSwMin [LU] 1000.00 0Op. mode 1] acie B Ramp up finished code
SftswPls [LU] 900000 < Torque threshold 2

Position 0.000 W < Speed threshold 3
Speed 0.000000 W < Speed threshold 2
S —— A‘:celeratjon 10.000000 fee/Dec Caee 4 ’
PosSmCam1 [LU] 4000.00 Decelerati 10.000000 Task / cont. mode 0000 __ Signaling function
PosSmCam2 [LU] 6000.00 TEC: fra :t" T - 2000 Last action started 0204 M _ Motor temperature /
ask/ cont. mode W Power unit temp. OK
M it ph -
MOVEMENT DEFAULTS vaid - orenetpioe R B NIst within tolernce~~ 1pm
Present = Z5W1 State 08 B nom T
Increment [LU) 1200.00 Read = Phzse time 1 0.000000 10 o 0.000
Speed [1000 LU/min] 36.000 Set n Phase time 2 0.000000 W Servo enable o .
Acceleration [1p00 0.30000 "32/48/20" a Phase time 3 0.000000 W Drive ready
> Set from mov. defaults - M Pulses enabled
Deceleration LU/s"2]  p.36000 e — Phase time 4 0.000000 i
Show processed set Last total time 3.833333 15 Xlst 1200.469
STW1 043F 2737 ZSW1 STW2 0000 0400 ZSW2 POS_STW1 0000 0000 POS_ZSW1 | POS_STW2 0020 0304 POS_ZSW2
Off1 ; H W RTS DDsBito AQDDSBItY TrvBitd AdTrvBite TrkMode TriModeAct
offz RDY DDseitl AQDDSBItL TrvBitl AdTrvBitl SetRefPt _ VeloLimAct
off3 O 10p DDsBit2 AQDDSBIt2 ol + TrvBit2 ActTrvBit2 ActRefCam W SetPStat
Enc | § | Fault DDsBit3 AQDDSBI3 TrvBit3 ACTrvBit3 3 PrtMriOut
RejinvTsk MNoOff2Act DDSBit4 AdDDSBit4 TrvBit4 ActTrvBit4 4 FWD
IntMStop __ B M NoOff3Act GlbStart CmdAdRelBrk TrvBits ACTrvBItS Joginc _ W BWD
TrvStart _PowlInhbt ResIComp TrgContMode 6 6 6 SftSwMinAct
AckFault _ Aarm AdtPriaxis ParkAxisAct 7 7 7 SftswiPlsAct
Jogl W NoFIwEm TrvFixedStp 8 MdiTyp StpCamMinAct (flying) RefTyp W PosSmCam1
Jog2 W | LbCr GlbTrgCom GlbTrgReg 0 + | MdiPos StpCamPlsAct (neg.) RefStDi W PosSmCam2
LB W W TargPos 10 W PulsEn MdiNeg JogAct ReflnpS _ TrvOutl
Refstart [ RefPSet MotSwOver MotSwOverAct 11 RefAct RefEdge = TrvOut2
12 TrvTskack MdiTrTyp FlyRefact 12 FxStpRd
External change W Stndstill Sign of life (period, active, efror + count 13 TrvBlAct 13 FxStpTrRd
14 Accel fon of e (perios, ' + cound) MdiSetup MdiStupAct SftlimAct TrvFxStpAct
15 Decel ) - MiStart MdiPosAct StoCamAct CmdAct

11. "JOG 1" (1) starts the movement in the negative direction.
The velocity value thus becomes negative.
When "JOG 1" is deactivated, the movement is stopped with the set
deceleration and the stop position is adopted as the target position.

SINAMICS 5120 with basic positioner

speed values
[LU/ min]

Velocity
|+0000000000 |

ActVelocity
+0000000000
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12. After activating "JOG 1", the parameter "Defaultincrement"” is subtracted from

the current position to define the target position.

Disabling "JOG 1" after the braking point no longer affects the target position
as the deceleration remains active.

END SWITCH SETTINGS
SftSwMin [LU] 1000.00
SftSwls [LU] 9000.00

CAM POSITION SETTINGS

PosSmCam1 [LU] 4000.00
PosSmCam2 [LU] 6000.00
MOVEMENT DEFAULTS
Increment [LU] 1200.00
Speed [1000 LU/min] 36.000
Acceleration [1000 0.30000
Deceleration LU/s"2] 0.36000
STW1 043F 2737 ZSW1
offt T W W RTS
offz _ RDY
off3 _ m W 10p
Enc | | Fault
RejTrvTsk W W NoOff2Act
IntMStop _ B B NoOff3Act
TrvStart Powlnhbt
AckFault — _ Alarm
Jogl = = M MoFiwEm
Jog2 & W LbCr
LB _ W W TargPos
RefStart RefPSet
12 TrvTskack
External change _ W StndStill
14 Accel
15 Decel

OPERATION MODE SETTINGS

Op. mode 1
Position

Speed
Acceleration
Deceleration
Task / cont. mode
Valid

Present

Read

Set

“32/48/20"

active 4
0.000
0.000000
10.000000
10.000000
0000

Set from mov. defaults

Set from MDI
Show processed set

STW2 0000 0400 ZSW2

DDSBitd ActDDSBIt0
DDSBit1 ActDDSBit1
DDSBit2 ActDDSBIt2
DDSBIt3 ActDDSBIt3
DDSBit4 ActDDSBit4
GlbStart CmdActRelBrk
ResIComp TrqContMode
ActPrkAxis ParkAxisAct
TrvFixedStp 8
GlbTrgCom GlbTrgReq
10 MW PulsEn
MotSwOver MotswOverAct

Sign of life (period, active, error + count)

] 0

Acc./Dec.

Task / cont. mode
Last action started
Movement phases
Z5W1 State
Phase time 1
Phase time 2

Phase time 3
Phase time 4
Last total time

POS_STW1 0000

TrvBitd
TrvBitl
TrvBit2
TrvBit3
TrvBit4
TrvBitS
6

7
MdiTyp
0 + | MdiPos
MdiNeg

11

MdiTrTyp —
13
MdiSetup ]

0 MdiStart

0.000000
0000
0204
0000

08

0.000000

0.000000

0.000000

0.000000

3.833333

0000 POS_ZSW1

ActTrvBitd
ActTrvBitl
ActTrvBit2
ActTrvBit3
ActTrvBit4
AdTrvBitS

6

7
StpCamMinAct
StpCamPlsAct
JogAdt
RefAct
FlyRefAct
TrvBlAc
MdiStupAct
MdiPosAct

500.0000 Speed Rescale _

35CC MELDW 0 Fault,

Ramp up finished 2 ‘(";‘{2‘"9
T < Torque threshold 2

B < Speed threshold 3

B < Speed threshold 2
4
__ Signaling function

W _ Motor temperature /

] Power unit temp, OK

W Nist within tolerance mm
9 nom. 0.000
o act. 0.000

B Servo enable ' -

W Drive ready

M Pulses enabled
14
15 XIst 0.469

POS_STW2 0020 0304 POS_ZSW2

13. The "PosOk" display indicates that the axis is stationary and that the jog
function has ended.

SINAMICS S120 with basic positioner

No Job

input of the mode speed values
[LY/ min]
ExecuteMode ModePos Velocity
8 | | [+ooo0000000 |
ActMode ActVelocity
8 +0000000000

JOG 1 (neg)
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TrkMode | TrkModeAct
SetRefPt VeloLimAct
ActRefCam | W SetPStat
3 PrtMrkOut
4 FWD
Joglnc | | BWD
6 SftSwMinAct
7 SftSwhlsAct
(fiying) RefTyp T = M PosSmCam1
(neg.) RefStDi T " M PosSmCam2
ReflnpS . TrvOutl
RefEdge | TrvOut2
12 FxStpRd
13 FxStpTrRd
SftlimAct TrvFxStpAct
StpCamAct CmdAct
Lockout
58



© Siemens AG 2021 All rights reserved

2 Engineering

2.3.3.9 Homing on the fly

The "Homing on the fly" operating mode (passive homing) is implemented with the
"Homing" drive function and is subordinate to most operating modes. It facilitates
homing of the SINAMICS while in operation.

Requirements
e The "FlyRef" input is set to "1".
e Neither "ModePos" = 4 (homing movement) nor 5 (set home position) is

selected.

Sequence
The settings/requirements of the active operating mode apply. Homing on the fly
can be selected or deselected at any time. Upon reaching the programmed homing
sensor, the setpoint and actual value are edited on the fly.

SIMIT
The "Homing on the fly" mode of operation allows the drive to be homed during
operation.

Procedure

Proceed as follows to execute the function "Homing on the fly":

1. Assign parameters to the following values (SIMIT is offline):
- FollowingErrorDistance = 0.1 (1)

2. Restart the SIMIT simulation (see chapter 2.3.1).

Properties  Diagnostics 2
General Name Value g
Input N_Trv 10 g
OQutput EncoderRange 0 ||
LUPerxIstin ] 0.0
State LUPerXIstA L] 10 g
LuPerRevolution [Lufrev] 100.0 ;
MaxAcc [1000 LU/5”2] 10,0
CoastDec [1000 LU/s~2] 0.2
ReferenceAcceleration [1000 LU/s~2] 10 [
ZeroPosition L] 0.0
FullPosition [Lwi 0.0 ) g
ReferencePosition [w] 5000.0
HysteresisDistance (L] 0.0001 21
FollowingErrorDistance ] 0.1 = I
MaxSpeed [rpm] 6000.0 o
ReferenceSpeed [rpm] 6000.0 Q
HysteresisSpead [rpm] 0.6 g
SftSwMin [l 1000
SftswPls L 9000 N
» PossmCam [2] = g'
DefaultIncrement ] 500 z_
DefaultSpeed [1000 LW/min] 24 g'
DefaultAcc [1000 LU/s~2] 0.2
DefaultDec (1000 LU/s~2] 0.25 i
FeedbackRateTotal 0 z
FeedbackRatexIst 0
OffsetMeanFactor 0 .g
AllowedLifeSignErrors 1
LifeSignTolerance 1 |
StopOnDriveZSW1 d -
SupportSetRefPt False | | =3
GenerateW7467 v §
OpModeExtBase 0
ContinuousSetUp v .
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2 Engineering

Select the "Positioning" menu item (1).

Enter "1" for the "ModePos" field (2).

Switch on the device via "EnableAxis" (3).

Enable the "Homing on the fly" function via "FlyRef" (4).

P wbdPE

SINAMICS S120 with basic positioner

speed values
[LU/min]

e | e

|+0000000000 |

CancelTraversing

Positioning

5. Enter the travel path using the following input fields:
- Velocity = 1.000 LU/Min. (1)
- Position = 6.000 LU (2)

SINAMICS 5120 with basic positioner

General Functions

input of the mode speed values position values
. o fw

ExecuteMode ModePos Velocity

1 | | [+oooo001000 | | [+000000s000 | v
ActMode ActVelocity AdPosition

XN 2000 e g\

Positioning

SpFixed
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6. Select the menu item "Override" (1) to set the dynamics using the following
input fields:

- Speed override = 100% (2)
- Acceleration override = 1% (3)
- Delay override = 1% (4)

SINAMICS 5120 with basic positioner

acceleration override
0 - 100%

Override

7. Click on "ExecuteMode" (1) to start running the relative movement you have
programmed.

SINAMICS S120 with basic positioner

No Job

speed values

[L/min] [
Velocity Position

|+0000001000 | [ [+0000006000 |  waming
ActVelocity ActPosition PosOk

+0061569368 +0000001643 Ref

~——.m.Stop 1
-

Positioning
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8. "ActPosition" (1) displays the current position. The "PosOk" display indicates
that the home position has been reached and that the axis is stationary.

9. The "Ref" display (2) indicates that the axis has been homed (referenced).

In this example, ReferencePosition has the value 5.000 and was crossed on
the way to position 6.000.

SINAMICS 5120 with basic positioner

General Functions

input of the mode speed values position values
e i tn
ModePos Velocity Position
| | |+oo00001000 | | [+0000006000 |  waming

[1

CancelTraversing

ActMode ActVelocity ActPosition - &
m 1 +0000000000 +0000006000 _

- (=
] T PR

Positioning

ExecuteMode
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2.3.4

Operation using the watch table

You can use the application example even without the HMI. For this purpose, the
watch tables "Control_TO_BasicPos" and "Control_Sinalnfeed" have already been
created in the project. The tags that you can observe or modify are the same ones
that are also displayed on the operator device.

To modify the tags via the watch table, proceed as follows:

1. Select the tag you wish to modify by ticking the control checkbox in the column
next to the "Modify value" column.

2. Specify a value in the "Modify value" column.

3. Select the "Modify now" command to immediately modify the selected tag once
with the specified values.

Figure 2-13: Watch table "Control_TO_BasicPos"

Project Edit View Incert Online Options Tools Window Help Totally Integrated Automation
GF (Y soveproject | 8 X 1) T X ¥4 (e B M B [} Goonline ¥ Gooffiine Bz [N B 3 — ([ h PORTAL
7]
By
Address Display for.. | Monitor value Modify value 7 Comment Tag comment E
~
DEC 5 5 =] 7 Settings of the mode ,;=
Bool [ FaLsE 1 =Enable the drive I
Bool & TRUE / 0=Reject active traverse task g
Bool @ RuE 0=Intermediate STOP of traverse command 9
Bool [E FALSE 1= Direction positive f=—
Bool [ FaLsE 1 = Direction negative 4 '-;:'
gool [3 FALSE 1= Use jog 1 (direction | speed) g
Bool (3 FALSE 1= Use jog 2 (direction | speed) £
gool [ FaLsE 1= Start flying reference function H
Bool [@ FALSE FALSE (] 1 = Acknowledge of errors L
8ool (3 FALSE 0-+1 = Start the mode 3
DEC- ° Position of the MDI mode or setting of traversing block | [
DEC ° 500 =) DI velocity B
DEC 100 100 8 100 Override of velocity in [%] > 4000h=100% T
DEC 100 100 (m] 100 Override of acceleration in [%] => 4000h=100% I
DEC 100 100 =] 100 Override of deceleration in [%] = 4000h=100%
1l Bitbelegung Config
19 *InstTo_Ba Hex 16#0000_0003 16#0000_0003 (=} binary programmed input to control all functions in th._.
20
21| 11 output
8ool [ FALSE 1= Ais in operation
) gool & TuE 1= Position setpoint reached
24 gool [3 FALSE 1= Setpoint fixed (Attention: Dependence on SINAMC...
25 Bool (3 FALSE 1= Reference point set
26 8ool [ FaLse 1= Axis alarm { warming present
27 ecol [ FaLsE 1= Avis fault present
28 Bool [@ FaLSE 1= Auis in lockout state
bS] DEC- ° Actual drive speed (has to be normed with p2000 =
30 DEC:/- ° Actual position in [LU]
n DEC H Active EPos mode
32 Hex 1630000 Status of EPOS ZSW1
33 Hex 1640304 Status of EPOS ZSW2 ~
<[ I n >
d_Portal

Figure 2-14: Watch table "Control_Sinalnfeed"

Help
481 R & Goonline &¥ Gooffline | §z M I 3  [1]

- Displa.. Monitorvalue  Modify value | # Comm._.. Tag comment
1
2 *InstSinalnfeed_DB" Enablefrechargin Bool TRUE ™M 0->1 = Setup the DC Link (BLMSLMALNM) (OFF1 = 0->1)
3 “Instsinalnfeed_DB".Enableinfeed Bool TRUE @ A 1 =Enable “active” line modules (only SLMJALM)
4 *InstSinalnfeed_DB" AckFault Bool FALSE ™ ¥ 1= Acknowledge infeed error
5 “Instsinainfeed_DB".Confighsis Hex binary input to control all functions in the telegram without its own function black input
5 *InstSinainfeed_DB* HWIDSTW DEC 263 Hardwere Identifer set pointslot
7 “Instsinalnfeed_DB".HWIDZSW DEC 269 Hardware Identifer actual value slot
s
9 *InstSinalnfeed_DB" Ready Bool 1 =Infeed readyto power up
10 *InstSinainfeed_DB" Operation Bool 1= Infeed readyfor operation
n *InstSinalnfeed_DB" Run Bool 1 =Infeed in operation (only SLM/ALM)

12 Fault Bool feed error active
13 i_DB" Lockout Bool feed lockout active

1 {_DB" iarning Bool 1 =Infeed waming active

15 DB Zsw1 Hex Infeed Status word

16 |_D8" Error Bool Rising edge informs that an error occurred during the execution of

17 |_DB" Status Hex Status output (7002 = FB in operation; S = error description - read the manual)
18 “Instsinalnfeed_DE" DiagID Hex Error codes of the cyclic system funtion blocks DPWR | DPRD_DAT

19
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2.3.5 Diagnostics with technology module "TO_BasicPos"

Using the technology object diagnostics, it is possible to check the following signals
and values during the runtime:

o Diagnostic data from the Basic Positioner
e Binary signals of the inputs and outputs

e Status SinaPos
Figure 2-15

T Siemens - E:\Testprojekt_SafetyAnwenderbeispielAnwenderbeispiel

Project Edit View Inzert Online Options Toolz Window Help Totally Integrated Automation

F (YRl seveproject @ X ) w X W @: 5 MG E RV Goonline ¥ Gooffine fp R I® x ] || “ PORTAL
|| Devices | =
4 |8
& @ 3|8
~ ] Anwenderbeispiel 0[] Basic positioner D e
" Add new device Binary signals B ’I:I
sy Devices & networks SinaPos status asicipositicrey F
~ [ PLC[CPU1511F-1 PN] Ho 2
Y Device configuration . X H
%/ Online & diagnesties Value Meaning | |
@) Safety Administration o Modepos: |5 Set reference point g
» lgl Program blocks. [ ActFault; [16#0000 = &
- [3 5 = &
L il el ° Status: [ 1657002 No error 2
[ Add new object
« Ll Ins£T0_BasicPos [0 ° ExecuteMode: |FALSE — -
& Configuration Name of Drive: |Drive unit_1.Drive_ax! [Drive unit_1.Drive_axis_1_SIEMENS_telegram_111
M Disgnostics Actvelocity: [0
s . .
» ligj Extemnal source files — )
» [ Pictag: °
» [ PLC data types. [ ] ‘
» [53l Watch and force tables .
» [ig Online backups | EnyeEms
» [ Traces
» [ OPC UA communication
» [l Device proxydata Inputs Outputs
18§ Program info [H) Enableaxis [E] enmor
L. PLC supenvisions & alar. B cancemMaversing (@] AxisEnsbled
i{ECda M b [ intermediatestop [ AvisError
» [ Online cord data
» [l Local modules [v] [0 positive [0 Aiswarm
» [ Distributed 1I0 = [0 Negative: [M] AvisPosok
» [ HMI[KTP900 Basic PN] & executemode [ tockout
¥ 3 Drive unit_1 [$120 CU32 [ so52
» & Ungrouped devices g
} 5§ Security settings [T Fiykef
» [38 Cross-device functions [ Ackemor
+ 4§ Commen data - v
<] W ) > <] w ] >
s

> | Details view 'S} Proj es  [?Info | %l Diagnos
3 Overview | &) inst70_Basic Elhsﬂ@jm‘... The F-CPU"PLI
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3 Useful information

3
3.1

3.2

Useful information

Telegram 701 (Control/Status block)

For telegram 701, the interface blocks "LDrvSafe_SinaTlg701Control" and
"LDrvSafe_SinaTlg701Status" have been added to the control program from the
"Failsafe library LDrvSafe for controlling Safety Integrated Functions of the
SINAMICS drive family". Using these interface blocks, it is possible to access all
control and status signals of telegram 701 and to interconnect them in your own
program as needed. Further information can be found in the documentation for the
LDrvSafe library at \6\.

Telegram 902 (Control/Status block)

For telegram 902, the interface blocks "LDrvSafe_SinaTlg902Control" and
"LDrvSafe_SinaTlg902Status” have been added to the control program from the
"Failsafe library LDrvSafe for controlling Safety Integrated Functions of the
SINAMICS drive family". Using these interface blocks, it is possible to access all
control and status signals of telegram 902 and to interconnect them in your own
program as needed. Further information can be found in the documentation for the
LDrvSafe library at \6\.
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4 Appendix

4
4.1

Appendix

Service and support

Industry Online Support

Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos
— all information is accessible with just a few mouse clicks:

support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers
—ranging from basic support to individual support contracts.

Please send queries to Technical Support via Web form:
support.industry.siemens.com/cs/my/src

SITRAIN - Digital Industry Academy

We support you with our globally available training courses for industry with
practical experience, innovative learning methods and a concept that’s tailored to
the customer’s specific needs.

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:

siemens.com/sitrain

Service offer

Our range of services includes the following:
e Plant data services

e Spare parts services

e Repair services

¢ On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:
support.industry.siemens.com/cs/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for iOS and Android:

support.industry.siemens.com/cs/ww/en/sc/2067
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4.4

4.2 Industry Mall

SIEMENS
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The Siemens Industry Mall is the platform on which the entire siemens Industry
product portfolio is accessible. From the selection of products to the order and the
delivery tracking, the Industry Mall enables the complete purchasing processing —
directly and independently of time and location:

mall.industry.siemens.com

4.3 Links and literature
Table 4-1

No. Subject

\1\ Siemens Industry Online Support
https://support.industry.siemens.com

\2\ Link to the article page of the application example
https://support.industry.siemens.com/cs/ww/en/view/109761007

\3\ SIMATIC SIMIT Simulation Platform - Overview
https://support.industry.siemens.com/cs/ww/en/view/109746429

\4\ SINAMICS S: EPos calculation with Startdrive and activation with SINA_POS
https://support.industry.siemens.com/cs/ww/en/view/98961635

\5\ SINAMICS communication blocks DriveLib for reading and writing drive data within
TIA Portal Context
https://support.industry.siemens.com/cs/ww/en/view/109475044

\6\ SINAMICS LDrVSafe
https://support.industry.siemens.com/cs/ww/en/view/109485794

\7\ SINAMICS S120 Function Manual Drive Functions
https://support.industry.siemens.com/cs/ww/en/view/109754299

\8\ SINAMICS S120 Safety Integrated
https://support.industry.siemens.com/cs/ww/en/view/109760403

\9\ DRIVES Behavior Library for SIMIT
https://support.industry.siemens.com/cs/ww/en/view/109761007

\10\ | Basic Positioner Function Manual
https://support.industry.siemens.com/cs/ww/en/view/109757593

\11\ | SINAMICS S120/S150 compact manual
https://support.industry.siemens.com/cs/ww/en/view/109781807

Abbreviations

PZD Process data
PLC Programmable logic controller

TO Technology object
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4.5 Change documentation
Table 4-2
Version Date Change
V1.0 11/2021 First edition
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