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Note The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
application examples and other Siemens publications — e.g. Catalogs - the
contents of the other documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of Siemens Industry Sector.

Caution

The functions and solutions described in this article confine themselves to the
realization of the automation task predominantly. Please take into account
furthermore that corresponding protective measures have to be taken up in the
context of Industrial Security when connecting your equipment to other parts of the
plant, the enterprise network or the Internet. Further information can be found
under the ltem-ID 50203404.

http://support.automation.siemens.com/WW!/view/en/50203404
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1.1 Overview

1 Task

11 Overview

A drive shall be moved speed-controlled.

For this purpose the drive is operated as |0 device on an |O controller. In addition
there is the demand of having special control-related duties. This is the reason,
why a communication via PROFINET IRT (isochronous) is configured between
controller and drive.

This makes it possible to exchange equidistant data between the devices. With this
equidistant cycle the devices can be synchronized and their application can be
operated isochronously.
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2.1 Overview

Solution

Overview

The following figure displays the most important components of the solution.

Figure 2-1

SIMATIC CPU
317-2 PN/DP

SINAMICS $120 CU320-2 PN

[l PROFINET / IE

O DRIVE-CLIQ
1FK7
Servo motor

1FK7
Servo motor

In this application description it is shown, how a SINAMICS S120 can be moved
speed-controlled by means of a SIMATIC S7-300/400 (STEP 7 V5). For this
purpose a communication via PROFINET IRT (isochronous) is configured between
controller and drive.

The SIMATIC CPU sets the required releases in order to move the two motors of
the SINAMICS drive speed-controlled. By means of the OB61 isochronous
execution level, the control word (“*STW1”) as well as the speed setpoint
(*NsoLL_B”)is sent from the CPU to the drive.

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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2 Solution

2.1 Overview

The status word (“zsw1”) as well as the actual speed value ("NIST B”)is
returned by the drive. Upcoming drive errors are acknowledged by the SIMATIC
controller via application.

A sign-of-life monitoring is also implemented in the OB61 by application. For this
purpose the bits 12 to 15 ("master sign-of-1ife”)in control word 2 (“STW2")
are incremented and sent to the drive. If the drive has received the master sign-of-
life once completely, the generation of its own sign-of-life (“slave sign-of-
1ife”)is started and is returned to the controller in the status word 2 (“zsw2").

Advantages

This application offers you the following advantages:

Delimitation

Equidistant data exchange between SIMATIC controller and SINAMICS drive
based on the isochronous communication (PROFINET IRT).

Easy control of the SINAMICS drive.
Easy composition because of standardized technology.
The existing system can be expanded quick and easy.

This application does not include a description of:

the general drive functions of the SINAMICS S120
the SIMATIC S7-300/400

Knowledge required

Basic knowledge of the configuring of SIMATIC controllers with the STEP 7
engineering system and the configuring of SINAMICS drives with STARTER
respectively SIMOTION SCOUT is assumed.

Supplementary conditions

NOTE

SIMATIC F-CPU: clock-synchronized mode (OB6x) and safety mode

In the document “10-Controller PROFINET functions en.pdf” of the
article http://support.automation.siemens.com/WW/view/en/44383954 is written
that when using a SIMATIC F-CPU the “clock-synchronized mode”
(OB6Xx) is only supported in standard mode (without safety program).

However under certain conditions it is possible to activate the clock-

synchronized mode (standard program in OB6x) and the safety mode
(“F-CcALL"”) at the same time.

It is absolutely necessary to avoid the updating of the process image partition
while the safety program is executed (see program example in chapter 4.6).

If the process image partition is not updated in each OB6x cycle, the S7
application (standard program in OB6Xx) is not really clock-synchronized!

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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2.2 Hardware and software components used

2.2 Hardware and software components used

The sample project was created with the following components.

Hardware components

Table 2-1
Component Qty MLFB / order number Note
SIMATIC CPU 317-2 PN/DP 1 6ES7317-2EK14-0AB0O V3.2.6
SINAMICS S120 CU320-2 PN 1 6SL3040-1MA01-0AAQ V4.4.2
SIMOTION D435 training case 1 6ZB2470-0AE00
Note The sample project was created with the hardware components listed here.

Alternatively, other components with the same function may be used. A different
parameter assignment and different wiring of the components may be required.

Standard software components

Table 2-2
Component MLFB / order number Note
STEP7 6ES7810-4CC10-0YA5 V5.5 HF4
STARTER 6SL3072-0AA00-0AGO V4.2
Drive ES Basic 6SW1700-5JA00-4AA0 V5.4 SP5
Alternatively SIMOTION 6AU1810-1BA42-1XEQ V4.2 SP1
SCOUT
Sample files and projects
Table 2-3
Component Note

53477498 _PN_IRT_SIMATIC_SINAMICS_V1_2.zip

STEP7 project

53477498 SIMATIC_SINAMICS_PROFINET_IRT_V2_0_en.pdf

This document
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2 Solution

Supplementary conditions

2.3 Alternative solution

To configure an isochronous communication, the following software and hardware

versions are required.

Table 2-4
Component Version Note
STEP7 As from V5.5 HF4
STARTER As from V4.2

Drive ES Basic

As from V5.4 + SP5

SIMOTION SCOUT

As from V4.2.1.0

Alternative to STARTER and
Drive ES BASIC

Firmware for S7-300 CPU As from V3.2
Firmware for S7-400 CPU As from V6.0
Firmware for SINAMICS As from V4.4

2.3 Alternative solution

Drive connection via PROFINET RT

Because no isochronous communication is required in many applications, a drive
connection via PROFINET RT may suffice. An isochronous communication is
normally required when the controller performs closed-loop control tasks (e.g. with

a SIMOTION controller).

NOTE Further information concerning the drive connection via PROFINET RT can be
obtained from the following article.

http://support.automation.siemens.com/WW/view/en/38844967
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3.1.2

3.1 PROFINET communication

Basic information
PROFINET communication

In addition to the MAC address and IP address, PROFINET uses additionally a
device name to identify the PROFINET devices. This device name must be unique
within the PROFINET network.

Device name

During the commissioning phase a device name is assigned to each PROFINET
device by the engineering system (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool). The device name can be assigned by different ways:

e |O-Controller

- Engineering Software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

- By downloading the HW Config

- By user program (system function setNameOfStation () for
SIMOTION)

e |O-Device

- Engineering Software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

- From IO-Controller via topology-based initialization

The device name will be stored in the device (on MMC or CF card). When
replacing this device (e.g. in case of malfunction), this device must be initiated
using the device name of the replaced device. For this step more possibilities are
available:

e By plugging the MMC or CF card (if available)

e Engineering software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

e Topology-based initialization by the 10-Controller itself. For this the PROFINET
interface must be in factory settings.

It means the new device can assume the function of the replaced device without
changing the configuration.

Assign device name via HW Config

Open HW Config and select the PROFINET |O-System. Click in menu under ,PLC
> Ethernet” onto “Assign Device Name...“. The dialog assign device name will
appear. All configured device names are in dropdown box listed. All recognized
PROFINET devices via Network interface are shown under available devices.
I0-Controllers are not shown here, because they will get the device name by
downloading the HW Config explicit.

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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Figure 3-1
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Figure 3-2

Assign device name

Device hame: IS'IZD;(CUazﬂgszPKCBEz 'I Device type: |5120:CU320x2:DP=CBE20

Available devices: (A)

|P address | MaC address | Device type | Device name

(B)
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Help |

Select the configured device name (A) and select the corresponding device (B) and
click on “Assign name” (C). The device name will be transferred to the device.

If the device identification is not clear you can activate the flashing of a specified
LED. Select the device and click on “Flashing on” to activate the function.
Depending on the device type following LED will start flashing:

Table 3-1
Device LED
SIMATIC LINK-LEDs
SIMOTION SF-LED
SINAMICS S120 RDY-LED
SINAMICS G120 RDY-LED

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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313 SINAMICS: Assign device name via parameters

The device name of a SINAMICS drive can also be specified offline via parameters
in the expert list of the CU. By using the STARTER / SCOUT functionality “Load to
file system” afterwards the configuration can be transferred directly to the CF card
via card reader or to the drive via download of the offline configuration. The device
name will be activated in the drive and stored non-volatile after the next run-up
(Power OFF/ON required!).

NOTE Beside the device name, also the IP address and the subnet mask of the drive
have to be specified correctly in the expert list of the CU, because these will also
be activated in the drive and stored non-volatile after the next run-up.

For the assignment of the device name, the IP address and the subnet mask,
proceed as follows:

1. Open the expert list of the CU in the STARTER / SCOUT project.

2. Depending on which PROFINET interface of the drive you are using (onboard
PROFINET interface or CBE20), proceed as follows:

- Settings for the onboard PROFINET interface

- Enter the drives’ device name from HW Config into
parameter p8920.

- Enter the drives’ IP address from HW Config into
parameter p8921.

- Enter the drives’ subnet mask from HW Config into
parameter p8923.

- Set parameter p8925 to the value “[2] Save and activate configuration”.
- Settings for the CBE20

- Enter the drives’ device name from HW Config into
parameter p8940.

- Enter the drives’ IP address from HW Config into
parameter p8941.

-  Enter the drives’ subnet mask from HW Config into
parameter p8943.

- Set parameter p8945 to the value “[2] Save and activate configuration”.

3. Save the changes carried out in the project. Afterwards mark the drive in the
project tree and open its context menu via right clicking. Choose the option
“Load to file system”.

4. Choose the option “Save normally” as type of saving and click on the button
“Select target...”. Choose the path of the card reader and start the
transmission of the configuration via the button “OK”.

5. After the successful transmission of the configuration and subsequent run-up
of the drive the device name, the |IP address as well as the subnet mask is
taken over from the parameters and stored non-volatile.

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
Item-ID: 53477498, V2.0, 1-BSPO6T, 01/2014 11
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314 Topology-based initialization

The device name can be assigned by the PROFINET 10-Controller itself. With the
checkbox “Support device replacement without exchangeable medium” the
PROFINET feature topology-based initialization is activated. This feature is
activated by default.

Figure 3-3
Properties - CBE 30xPNxI0xSlave [R0/52.6)
General |Addresses| PHDFINET' Semder' Hecawer' I-Devical Synchlomzalianl

Short description: CBE30=PN=I0

Device name: |EBEBUxPNxIUxSIawﬂ

™ Use different method to obtain devics name

l|7 Suppoit device replacement without exchangeable medium I

~ Interfac

Type: Ethernet
Device number. 0
Address: 1592.168.0.2
Networked: ‘ez Properties... |
Comment:
Cancel | Help |

This properties window will open by double clicking on the PN interface of the
I0-Controller in HW Config.

Please observe that the PN interface of I0-Device must be in factory settings
to support this function (in this state the interface has the IP address = 0.0.0.0 and
an empty device name = ). To reset the PROFINET interface to factory settings
open HW Config and click on ,PLC > Ethernet > Edit Ethernet Node > Reset” (see
following figure).

Figure 3-4
Edit Ethemnet Node

i~ Ethemet nods

Modes accessible online

MAC address: IUD-UE-SC-B2—55-F3 Browse. |

r~ Set IP configuration

« s |P

Gateway

IP address: 192.168.0.3 ' Do not use router

Subnet mask: 255.255.255.0 © Lse router
Address: |192.168.0.3

Assign IP Configuration
—Azzigh device nanm
Device name: =1 20kcu320x2rdpwcbe2d Assign Name
1~ Reset to factory setting:
Besst
N —
|
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3.1.5

3.1 PROFINET communication

Device name assignment rules

The device name has to follow the rules of DNS (Domain Name System). Following
possibilities for DNS names are given:

Letters (a..z),
Numbers (0..9) and the signs
Minus (-) and

Dot (.) are allowed.

The dot divides the device name into labels. The device name can include more
labels, for example:

<CPU name>.<Interface number >.<Name of IO-System>...

<Interface number>, if the device has more than one PN interfaces available
(e.g. “X150”)

<Name of |0-System>, optional and configured by HW Config (see Figure 3-5).
Each label must start with a letter and doesn’t end with minus or a dot.
The maximum length of one label is 63 characters.

Figure 3-5

General | Update Timel

Shart designation: FROFIMET 10-5ystemn

Narme:

ROFINETA ]
'I_ Usze name in |0 device / contraller '

10 system no.: 100 -
Subnet: Ethemnet(1]
Properties... |
LComment:
=
=
Cancel | Help |
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Observe also following additional rules:
e The maximum total length is 127 characters (incl. minus and dot)

e The device name may only include lower case. On the device upper case are
replaced through lower case.

e Do not use umlauts (3, 6, U)

e Do notuse special characters 1 "§ $ % &/ ()=2*"'_:;><,#+|~\}1[{
e Do not use blanks

e The device name does not start with "port-xyz" (x, y, z = 0..9).

e Do not use the minus sign on SIMOTION controllers. Up from SIMOTION
SCOUT Version 4.3 this limitation is raised.

3.1.6 IP address

PROFINET uses IP addresses for establishing the PROFINET IO communication
and for NRT (Non Real Time Communication e. g. TCP, UDP, S7 communication).

The IP address is also needed to go online to the device. It is recommenced to
assign an IP address to each PROFINET 10-Device during startup of a project
commissions. To do this you have more possibilities:

. 10-Controller

- Engineering software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

- Download of HW Config, please observe the current active IP address of
the device!

e |O-Device

- Engineering software (HW Config, NetPro, STARTER, SCOUT,
Primary Setup Tool)

In a PROFINET IO-System it is possible to receive the IP address from the
I0-Controller. This feature is activated by default.

For this a correct working PROFINET connection between 10-Controller and
I0-Device is required and the active device name must be the same as in the HW
Config. Figure 3-6 shows the configuration of a SINAMICS S120. The device with
device name “SINAMICS” will get the IP address 192.168.0.3 and the same subnet
mask as the 10-Controller.

If the device doesn’t receive the IP information from 1O-Controller it is maybe not
possible to go online with the engineering software (e. g. Starter or SCOUT). In this
case assign a fixed IP to the device.

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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3.1 PROFINET communication

Figure 3-6
Properties - SINAMICS
General I Shared | dccess |
Short designation: 5120xC1 320=24PH
SINAMICS 5120 Cl320-2 PN W45 |0 device with DriveES/SIMOTION interface <]
(RT.IRT and acyclic communication, isochronaus operation, PROFsafe).
[]
Order no. £ firmware: E5L3 040-1MADT -0dex [CU320-2 PM. 5120) £ W45
Fannily: SIMNAMICS
Device name: Im
Mode / PH-D spst
Device number: |1 B |PROFINET-I0-Gpstem [100]
IF address: |182 16803 Ethernet...
¥ Assign IP address via |0 controller
LComment:
- |
-
Cancel Help |

The received IP address from 10-Controller is just a temporary address (till next
power OFF/ON of the device). The received address is higher prior as a fixed set
IP address via engineering software.

After power ON the IP address must be received from |O-Controller first. If the
address will not receive, the IP address set by the engineering system or the
default IP address 0.0.0.0 (default setting of the PN interface) will be active.

An IP address assigned by any engineering software is permanently saved.

If you disable the function ,Assign IP address via 10-Controller” the fixed IP
address will be used. The 10-Controller will not assign the configured IP address.

The IP address in the device must be unique. Please observe that the IP
addresses used by PN interfaces (e.g. X150) and the IP addresses of the standard
Ethernet interfaces (e.g. X127) must be in different IP subnets. For example: If you
assign an IP address 169.254.11.23 to the PN interface X150 so the device will
report an error if the standard Ethernet interface X127 is still assigned to
169.254.11.22 (default IP address of X127).

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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Figure 3-7
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MALC address:
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[oo1FFa-00-38 55 Brows... |
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' Usze IP parameters
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Subnet mask:

Gateway

169.254.11.23 % Dg nat use router

255.255.0.10  Use router
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" Obtain IP address from a DHCP server
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Client 1D: ' The function could not be executed.
[ — Y 5

Edit Ethernet Hode [4502:529) x|

— Asgsign device name

3.1 PROFINET communication

- Up from firmware V4.5 of SINAMICS S120 the minimum send clock time of

PROFIBUS Integrated (SINAMICS Intergrated). Maybe the servo cycle clock or

Device name: Isimotionrslave Assign Mame |
— Reset to factony setting:
Beset |
Close | Help |
3.1.7 Send clock for IRT communication
e The send clock for the IRT communication can be configured to a value
ranging between 250 ysec and 4.0 msec.
the onboard PN interface is 250 usec.
- By using the CBE20 the minimum send clock time is 500 psec.
- Please refer also to the SIMOTION documentation “Communication.pdf”
Chapter 4.2.2.3 “Overview of the possible bus cycle clocks”.
e Up from SIMOTION V4.1 SP1 the send clock of the isochronous PROFIBUS
interfaces must be equal to the servo cycle clock. This also applies to
PROFIBUS send clock must be a multiple of the PROFINET IO send clock.
e Isochronous applications (e.g. ServoTask) are synchronized to the send clock
or a multiple of the send clock. The cycle reduction is configured in the
SIMOTION SCOUT under “Set system cycle clocks...*.
3.1.8 Isochronous mode

Isochronous mode means that the application (e.g. ServoTask of SIMOTION or
OB6X of SIMATIC) is synchronized with the PROFINET IRT send clock. For this
PROFINET IRT (High Performance = RTC3) is absolutely needed.

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
Item-ID: 53477498, V2.0, 1-BSPO6T, 01/2014
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With a SIMOTION controller the synchronization of the application with the
communication send clock will be handled as follow:

e As Sync-Master the synchronization will be handled automatically, but if the
Sync-Master is configured as IRT [-Device the synchronization must be done
manually like an Sync-Slave

e A Sync-Slave must always be synchronized with the send clock. This has to be
done in the StartupTask with following system function:

i32RetValue := enableDpInterfaceSynchronizationMode (
dpInterfaceSyncMode := AUTOMATIC INTERFACE SYNCHRONIZATION
)

If a SIMOTION controller is synchronized it can be checked by the LED SY (X150)
respectively by the green LED on the CBE30 or CBE30-2.

e Green flashing = not synchronized
e Green continuous = synchronized

A check of the system variable stateOfDpInterfaceSynchronization =
DP_INTERFACES SYNCHRONIZED is also possible.

If a SINAMCIS device is synchronized you can check the LED PN (X150)
respectively by the green LED on the CBE20.

e Green flashing = not synchronized
e Green continuous = synchronized

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.1 HW configuration of the SIMATIC CPU
Configuration and programming
HW configuration of the SIMATIC CPU

In the application example a SIMATIC CPU 317-2 PN/DP with the following
configuration is used.

Table 4-1
No. Action
1. Open the STEP 7 SIMATIC Manager engineering system to create a new project.

Add a new SIMATIC 300 station.

) SIMATIC Manager - [PN_IRT_SIM_SIN_V1_2 - D:\PN_IRT_S]
&9 Fie Edit | Inget PLC Visw Options ‘window Help |
0= 1 SIMATIC 400 Station [ 55 | [ o Fter > Bk =
Subnst 3 2 5IMA ation —
P Frogram ¥ 3SIMATICH Stalion fng eld
T on.,  4SIMATICPCStion
s 5 SIMATIC HMl Station
Sy Elnsk: ¥
e . B Oiher Stain
7SIMATIC 55
Symbol Table 8PG/PC
Tzt Ltrary " GIMATICT station...
Edternal Source..
WinCEfertl=FT ¥
Shared Declarations ¥
EarEmeter ¥
Evtemal paramelzs. .
Iserts SIMATIC 3T Station 2t Tre cursar posfion 7
2. Open the HW configuration.
] SIMATIC Manager - [PN_IRT_SIM_SIN_V1_2 - D:\PN_IRT_S]
Bp Eie Edt Inset PLC View Opfions Window Help
D |87 % Bo i |2 25| % =
=29 PN_IRT_SIM_SIN_V1_2 i
[l SIMATIC 317 Stabon configuation
J | i |
Press F1 to get Help, [ " [TCP/IP > Bekin USB |
3. A SIMATIC CPU 317-2 PN/DP V3.2 is used in the sample project.

2 HW Config - [SIMATIC 317 [Configuration) — PN_IRT_SIM_SIN_¥1_2]

Eﬂ] Station Edit Insert PLC “iew Options “Window Help =8 5'

D298 |5 ke daa DO %K

4 ol

Ethemet(1)} PROFINET 10 System (100) ;

1 Eind: I “:l: oh ||
; CPU 317-2 PN/DP Pue [ r
2 F-{_] CPU 315F-2DP |
X2P1A {3 CPU 315F-2 PN/DP
QP2 {1 CPU 315T-2 0P
3

<1

-0 EEST 317-2EJ1008E0
ﬂ!l (o) UR \ K - BEST T17-2EK1 30480
Slat j adule Order humber Firmware Pl addiess lad. | Q.. | C. I \\\E‘D BEST 317-ZEKT 41BN
7 <
2 |[ECPU 317-2PN/DP__ [BES7 317-2EK14-0AB0__ [V3.2 H
A7 A B R =0 P )
B : -] CPU 317F-2 PN/DP
X ARG EES
o m -0 CPU 37T-20P
X At 7 s
Aol Aws S @27 CPU 317TF-2DP
-] CPU 318-2
3 ity ity e =l
4 BES7 317-2EK14-04B0 f’ £
5 1024 KB wark memary; 0.025ms./1000 =
E ingtructions; PROFINET cornection; 57
= | Communication [loadable FB=s/FCs); PROFINET =

Press F1 to get Help. [ [ Cha 7

Pressing the F4 key automatically arranges the modules present in the HW configuration.

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.1 HW configuration of the SIMATIC CPU

No. Action

4. Create a new Ethernet subnet and assign an IP address.
Properties - Ethernet interface PN-ID [RD/52.2)

General  Parameters

If & subnet is selected,

the next available addresses ae suggested,

Gateveay
i 9z

IP address: |1 2168.01 PR
Subnet maszk: |255.255.255.D

" Use router

Subnet:

™ Use different method to obtain P address i Ii

AL SRS LA |

New...

Properties... |
Delete |

(]9 | Cancel |

Help

Define the device name.
The device name is "simatic317" in the sample project.

Properties - PN-10 (R0/52.2)

5. Double-click the PROFINET interface (“PN-I10") to open the properties window.

Media Redundancy ] Time-of-Diay Synchionizafion | Options
Genetl | Addesses | PROFNET | I1Device |  Synchiorization
Shart description: PNAD
[pevice name: [smatica1?
I Use different method to obtain device name
¥ Support device replacement without exchangeable medium
— Interiface
Type: Ethemet
Dewvice number: [0
Addess: 15216801
Metworked: ez Propedties
LComment:
=
-
Corcel | _Heb |
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4 Configuration and programming

4.2

4.2 HW configuration of the SINAMICS drive

HW configuration of the SINAMICS drive

The SINAMICS drive can be configured with the OM (ObjectManager, Drive ES
BASIC, hardware catalog) or with the help of a GSD file.
In the application example the drive is configured via the OM.

Table 4-2
No. Action
1. Drag the SINAMICS drive CU320-2 PN V4.4 to the existing PROFINET network.

@@:HW Config - [SIMATIC 317 [Configuration) - PN_IRT_SIM_SIN_V1_2]

ilp Station Edit Inset PLC Miew Options Window Help =E x|
0289 % & |2edal®o%2 x
Ethemnet[1]: PROFINE TH0-Systern [100] =E
1 P5 307 5 fnd | LEEY!
Z EEAE TN CEN e 7
X2 simae 377 -3 FROFIBUS DF =
x2PTA Port 7 - 38 PROFIBUSFa
PR Port2 4% PROFINET IO
3 D ALdditional Field Devices
4 = Drives
5 £ SINAMICS
g -0 GSD
7 {23 SINAMICS DCM
[ [ SINAMICS G120
9 £ SINAMICS G120
10 - SINAMICS G150
11 N\ - SINAMICS GL150
\ - SINAMICS GM150
. | ;'Ll L0 SINAMICS 5110
{23 SINAMICS 5120

(3 5120 CU30PN
(L0 5120 CU3N02PN
¢-(0 5120 CU320 CBE20

)| (1) 5120400320240

Sl Module (Order numnber | addiess | O address | Diagnosti.. | Comment | ) 5190 0202 OP CREZ0
7 | ST Ot A0 W | 6517 T40-TRATT Rss {E0] FIEE" « (S iy
sl v BT 15 v |
. - E F T
u: .l—‘lwi ém‘i 0-2 FM CBEZ0
Sral] Aws éﬁ’ﬁ' A SINAMICS 5150
1 Drive object 8182 -7 SINAMICS SL150 =l
20|l | emenimin Ll 3 A0 T FUTZ PN 5T &
Al = : Rl - o o] 3
g fivatand Fekaramm 1 # A |0 Device SIMAMICS §120 CUI220-2 PH vd.4
1.3 PNAY2.2 with DriveESASIMOTION interface,
2 =l supports RT, IRT and isochranous operation.
Press F1 to get Help. | | tha 4

Select the existing Ethernet subnet and assign an IP address.

Froperties - Ethernet interface 5120xCU320x2xPH %]

General  Parameters I

Gateway

IP address: 182168.0.2
IF address I % o ok use router

Subnet mask: |255. 255 2850

1 1ze rotiter

Address: I

Subnet;

rked - Hew..

Froperties. .. |
[elete |

Cancel | Help |

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4.2 HW configuration of the SINAMICS drive

No. Action

3. Double-click the added SINAMICS drive to open the properties window.
Define the device name (e.g. “"CU320x2xPN").

Properties - CU320x2xPN
General |
Short designation: 51204CU 320424PN
|0 Device SINAMICS 5120 CU320-2 PM V4.4 PNA2.2 with DriveES/SIMOTION =]
interface, supports BT, IRT and isochronous operation.
I-]
Order no. ¢ firmware: B5L3 040-1kA07-0axs [CU320-2 PM, 5120) £ V4.4
Farnily: SINAMICS
l Device name: |EU F20m24PMN ]
—Node £/ PH-I0 system
Device number: |1 = |PROFINET0-Systerm [100]
IP address: |1 92168.0.2 Ethernet... |
¥ iszign IP address via 10 controller
LComment:
=
-]
Crcel | __beb |

4. The device name must then be assigned to the SINAMICS drive.

For this purpose mark the PROFINET IO system.

Open the window for the name assignment with “PL.C > Ethernet > Assign Device
Name”.

[LHW Config - [SIMATIC 317 (Configuration] - PN_IRT_SIM_SIN_V1_2]

E’h Station Edt Insett | FLC “iew Options Window Help =2 ll
J 0= 2 = ‘ . Download... Chrl+L
Upload.
= =TE]
Diowyrlad pdilE [denfification i PROFINET 10 Spstem (100) - -
1 plozd M mdule | dertfization bo PG, Eind I In:! “tl'
FaultrMadiles... Profile: ISIandard j
i adulz Infarmatan.. LCir +0 PROFIBUS DP =
[Hperatino)fode. . [t f?ﬁ! PROFIBUS P
Port 2 eer/Aeset =% PROFINET IO
3 Set Time of Daw D Additional Figld Devices
4 Il Eritarnd odifi = Drives
] £ SINAMICS
E Wpdate Firmware... -0 GsD
7 o SINAMICS DCM
3 Savelevice Wame tohfemon Card. 31 SINAMICS 6120
2 et Note | 33 SiNaics 6130
10 {0 SINAMICS G150
1 RADAIES y {0 SINAMICS GL150
o AT {0 SINAMIES Gh150
q 1 ;';l (20 SINAMICS 5110
-0 SINAMICS 5120

:I:I Ethemet(1]: PROFINET-/0-System (100]

Device Number | IF addres.. | Device Name | Order number

Firmweare | Diagn.. I \m...I 5. | C. |

192.168.0.2 |CU320x2xPN

Assighment of PROFIMET 10 device names.

65L3 040-1HAD[V4. 4

8184~

(23 $120CUZ10 PN
21 5120 CUF0-2 PN
<21 5120 CU320 CRE20

=1 5120 CU320-2 PN
-5 Y44

{23 SINAMICS 5150

<21 §120 CU320-2 DP CBE20

-2 5120 CU320-2 PN CBE20

{:l SINAMICS SL150 =l
E5L3 040-1t4A01-Oéwn [CUZ20-2 PN, 5120 ¢
10 Device SINAMICS 5120 CU320-2 PN V4.4 =
PNA/2.2 with DriveE S /SIMOTION interface.
supports RT. IRT and isochronous operation,
[ [ Cha 7
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4 Configuration and programming

4.2 HW configuration of the SINAMICS drive

No. Action

(“cu320x2xPN”) configured in the HW Config.

Device name:

Device type: ISINAMIES

Available devices:

5. Mark the SINAMICS drive and click the “Assign name” button to assign the name

Aszsign device name x|

|IF address | MAL address | Device typel Dievice name | l Agzigh name '
192168.0.2 00-1F-F8-04-7FE-CE  SIMAMICS  cu320x2:pn

Mode flashing test

Duration [seconds):

F

Flashing on |

Fieshinaier |

[~ Show only devices of the same type [ Display orly devices without names

Update | Expart... |

LClose |

Help |

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4.3 Configuration of the isochronous communication

4.3 Configuration of the isochronous communication

To communicate isochronously, PROFINET IRT must be enabled. To do this, the
PN interfaces must be synchronized and the PROFINET topology configured.

Table 4-3
No. Action
1. Open the “PROFINET IO Domain Management” in the context menu of the

PROFINET interface of the SIMATIC CPU.

[f HW Config - [SIMATIC 317 (Configuration) -- PH_IRT_SIM_SIN_¥1_2]

@) Station Edi Inset PLC Yiew Options ‘Window Help 1= x|
D250 & 3| e | dales] %8|

Eind. nﬂ i

& (1) CU320x Brofie:  [Standard =
== m PROFIBUS DP =

Ethemnet(1): PROFINETA0-System (100) j = ——— -}

[y,

f-(] SINAMICS 5110
-] SINAMICS 5120

PROFIBLISPA,
e L £ 43¢ PROFINET 10
3 Replace Obiect... {2 Additional Field Devices
4 Add Master System B0 Diives
= Disconnes! Hasler System 5 (3 SineMIcs
2 Master System sochranous Mode - 65D
g hset PAOFINET 1318pstem B-{1 SINAMICS DCW
] Ee-( SINAMICS G120
il -] SINAMICS G130
10 [0 SINAMICS G150
[l [0 SINAMICS GL15O
PROFINET I0 lsochronous made B0 SNAMICS ab1s0
[
E

o Slze ileb _>I—I

[VE!Ete (e +-{] 5120 CUIT0PN
:[:l [0 UR ot , ] 5120 CUT 02PN
— Fi Z o {1 5120 CU320 CBE20
odule iz signzdli o= (3 §120 CU3202 DP CBE20
PS5 307 54 P
— S} 5120 CU320-2PN
CPU 317-2 PN/DP el i E Va4
.4:’/'7'47.‘:’ = Edit Symtials: e — {11 5120 CU320-2 PN CBE20
ST Object Properties AbRetun | B SINAMICS S150
iﬁi Oper Dbiect ik, Cofeifoom ] B SINAMICS SL150 |
Z Change Access P [F5L3 040 VA Dhm U202 I 5120 H
. — |0 Device SINAMICS 5120 CU320-2 PN V4.4 —
Agsign Asset [D... —_l PN-Y2.2 with DriveES/SIMOTION mtelfal_:e,
Fraduct Suppor Information CubF2 supports BT, IRT and isochronous operation,
Displays propeties of the syne doma FADs CHieF7 [ [ IChg
2. Mark the SIMATIC CPU respectively the SINAMICS drive and open their properties.
Domain management - Ethernet(1) x|

Sync Domain | MAP Domain |

- Sync Domain

Sync domain syncdomain delault B New | Dickeie Edi
Send clock time sl 1.000 - Dl

Station /10 systern |
SIMATIC 317 / FROFINETAD-System (100)

fddl Beeve

Station / Device Name Spnchronization Fole: RT Class. IRT Option
: T IRT i

S pnc master . Fidl
Sync slave IAT high pertamance

SIMATIC 317 / CU320:2%PN

Devics Propeiliss

Cancel Help

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.3 Configuration of the isochronous communication

No. Action
3. Set the “Sync master” option as synchronization role for the SIMATIC CPU.
Only one Sync-master is permitted in each PROFINET network.
Device properties - simatic317
Synchronization |
Parameters Walue
[= 29 Canfiguration
[E] Mame of the sync domain syncdomain-default
[E] Device name simatici 7
[E] Station SIMATIC 317
o f (1
[£] Spnchronization rale Suhe master
[E] RT class Unsynchronized
Sync magter
L Senc slave
Coced | __beb_|
4. The SINAMICS drive is parameterized as “Sync slave”. A sync slave synchronizes itself to the
associated Sync-master in the PROFINET network.
Ensure that “high performance” is selected for the IRT options.
Synchranization I
Patarnetets | W alue |
[= {3 Canfiguration ; -
(8] Name of the sync domain synedomain-default
[#] Device name CU320425PN
[Z] Station
0 sycter
|21 Synehvorization ole
=+ RT class IRT
LH IRT option high performarnce
cocel | __Hob
Note IRT "high flexibility" cannot be used for isochronous applications.

Further information can be found at the following link:

Function manual SINAMICS S120 (chapter 10.3.3)
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4 Configuration and programming
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4.3 Configuration of the isochronous communication

No. Action

5. The topology must be configured for PROFINET IRT. Open the “PROFINET IO Topology” in
the context menu of the PROFINET interface of the SIMATIC CPU.

EEHW Config - [SIMATIC 317 [Configuration) -- PN_IRT_SIM_SIN_V1_2]

II"] Station Edit Inset PLC ‘“iew Options ‘Window Help - ﬁlll
D238 % & olldaD2 2K

Ethermet{1): PROFINE T-0-System [100] jl olxl

Eind I ”ﬂ: gf!
i Brofle:  [Standard |
B Fafn W T PROFIBUS DP =
Paste il “ -3 PROFIBUSPA
=5 FROFINET 10
3 Heplace Obect.. [ Additional Field Devices
4 Ldd W Ester Spstem =0 Drives
g Diseannest Mastern System EI-D_ SINAMICS
= WeEsten Spstem [soctmonous i ode: {3 6sp
: 5ot PROEMET 1 Systen g g:nmgg g%ﬂu
E] Disconnect PROFINET 10 System 1 SIMAMICS G130
10 -1 SINAMICS G150
1 (1 SIMAMICS GLTEO
-] SINAMICS GM150
al Spesiiboduls ;I;I B SIMAMICS 5110
1 SINAMICS 5120
elete e -3 S120CUF0PN
= A GoTo b (1 $120CUH0-2PH
Modul Fiter Asssiared Mo (11 5120 CU320 CBEZ0
B Henrasgnerhiocuize (33 5120 3202 DF CBE20
PS 307 54 =

5. §120CU320:2 PN
CFU 317-2 PH/DF I eritor adif -2

AR Edit&pmbols...

{11 5720 CU320-2 PN CBE20

SRS Obiject Properties AbRetun | 0 + SINAMICS 5150
iﬁi pen Ohject Wit Cifleem o f (0 SIMAMICS SL15D =
= Change Access O B5L3 040-1 AL D [CU320-2 PN, 5120) T.(l
S |0 Device SINAMICS 5120 CU320-2 PH 4.4 =

Assign Asset 1D PN-/2.2 with DriveES/SIMOTION interface,

=l supports BT, IRT and isochronous operation

Product Support Information Ciil+F2
Edit topology of the current subnet. FAQs Crl+F7 [ | Cha 4

6. In the example project, port 1 of the SIMATIC CPU is connected with port 1 of the SINAMICS
drive. Create the connection in the graphic view of the Topology Editor.
-": Topology Editor x|

Table view Graphic view | Qfflinesonling compalisonl

Miriiature i

SIMATIC 317 CU320x2xPN

A

smatic3 17(CPU 3172 m -
PN/DP) P Passive Components

. . . [+]- SCALANCE X100

[F1- SCALANCE ¥
| [+]- mecium converter
[+]- PC Modules
[+]- Standard IE
[+]- SIMATIC Hwil

-

|ane picture mode deactivated

Online I pdate Object Properties. .. Options.. Print....
Cancel Help

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.3 Configuration of the isochronous communication

No. Action
7. To operate the PROFINET network and the associated stations isochronously, they must be
assigned to the isochronous OB61 execution level. For this purpose open the SIMATIC CPU
properties.
EJL HW Config - [SIMATIC 317 [Configuration] -- PN_IRT_SIM_SIN_V1_2]
Eﬂ] Station Edit |nset PLC ‘“iew Options Window Help 1= x|
(0288 (&8 | 2o dbdaBmo %9 e
Ethernet[1]: PROFINET-0-System [100) = ol
T Find | nﬂ “1'1
i A Profile: IStandard j
x2 smaticI17 =2 FROFIBUS DF =
M2FTA Port 1 28 PROFIBUS-PA
el il Foit 2 232 PROFINET 1D
3 {:I Additional Field Devices
4 =13 Drives
5 B D SINAMICS
5
7
E]
g SINAMICS G130
10 SINAMICS G150
1 SINAMICS GL1SO
SINAMICS GM150
= SINAMICS S110
. ! —"_I =0 SINAMICS §120
© -3 5120CU310PN
=] @ UR (3 5120 CUF02PN
Slat hodule u] Fi.| M. |1 B} Comment I g ;‘gg Eﬂggg-g%EPngEzﬂ
Ul |75 S s (H257] = 5120 CU3202 PN
2 CPU 317-2 PNJDP_|GESA¥3.2]2 5 s
4 I | A & I -2 5120 CU320-2 PN CEE20
tﬂ :::*;J’ g; - SINAMICS 5150
iy me e -0 SINAMICS 5L150 =l
3 5513 D40-1MAD] -Déesx [CU320-2 PN, 5120) E
0 Device SINAMICS 5120 CU320-2 PH 4 4
d PM-A2.2 with DriveES/SIMOTION interface,
5 =l supports AT, IRT and isochionous operation.
Press F1 to get Help [ [ m 4
8. Switch to the “Synchronous Cycle Interrupts” tab. Selectin the OB61 settings the

number of the PROFINET IO system that shall be operated isochronously (here: *100”, see
previous figure).

Properties - CPU 317-2 PN/DP - (RD/52)
Cyele/Clack Memary I Retentive bemary I Interrupts I Tirne-af- Day Interrupts I Cyclic Interrupts I
Diagnostics/Clock I Protection L L | anbab,
General I Startup Synchronous Cycle [nterrupts
Frocess image partition[s]
[e.a.: 141 [SFC126 / SFC127 Delay time
Pricrity 10 spstem no. ) S4llis required)
oBel:  [25 10 = | I f 16000 ps
Dietails |
meez o = = | f 0.000 ps
[Uetaile |
meEs; o = = | f 0.000 ps
[etats |
mees |0 = =2 | [ 0.000 ps
etz |

Cancel Help
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4 Configuration and programming

4.3 Configuration of the isochronous communication

interface ("PN I0”).

E{;HW Config - [SIMATIC 317 [Configuiation] -- PN_IRT_SIM_SIN_¥1_2]

No. Action
9. Select in the detailed properties, the process image partitions the OB61 shall have access to
(here: “PIP 1”). The inputs/outputs assigned to the process image are then refreshed
isochronously with the bus cycle.
0B61
— Application
Fririty: |25—
Factar [rata cycle [ps]
Application cycle [us]): |1uon.uun = [1 == |1uun.nun
Delay time [ps]: |1B.DDD j ¥ Automatic settings
Pracess image partition(s): |1
TiéTo mode: IAutomatic vl
Time Ti [read in process values] [ps]: 0.000 —:I
[0, o)) 5] Timehase [us] W
Time To [output process values) [ps]: 0.000 =]
(000, O] 5] I =l
~1/0
100 system no.: 100 e
Factar Transmit cycle [ps]
Data cycle [us] |1nnn.unn = B |1nnn.nun
QK | Cancel | Help I
10. | To operate the SINAMICS drive isochronously, mark it and open the properties of the PROFINET

E'hgtatinn Edit [nset PLC “iew DOptionz 'window Help

[0Z8-? (&)= e daho %2 e

Ethemet(1): PROFINETA0-System 100]

x2 sinalic377
X2PTA Poii 1
x2P2A Pont 2
3

4

5

F}

7

]

F]

10

1

41 |

d Blx
Eind | nﬂ nj
Profile: ISlandard j

=% PROFIBUS DP =
288 PROFIBUS-PL,
=38 PROFINET IO
-] Additional Field Devices
=3 Drives
£ SINAMICS

-0 GSD
{1 SINEMICS DCM
[ SINAMICS G120
{1 SINAMICS G130
SINAMICS G150
SINAMICS GL150
SINAMICS GM150
{1 SINAMICS 5110
0 SINAMICS 5120

o

:I:l [1) CU320:25PH

(1 S120CUZI0PN
2 S120CUFI02 PN
(23 5120 CU320 CRE20

{1 5120 CUZ20-2 DP CBE20

(3 S120 CUZ20-2 PN
B Ve

{1 5120 CUZ20-2 PN CBE20

SIMAMICS 5150

{0 SINAMICS 5L150 =

B5L3 040-1MA01 -0 [CU320-2 PN, 5120) L

SIotI odule . I Order number | address 0 address Diagnosti... I Comment
! ! ! i
Ezre i |
sl Aws S b
1 Drive object 8182=
77 Aapan fwachar g1
5 S Fetywanar 7 SRR | LY
13
2

10 Device SINAMICS 5120 CU320-2 PN 4.4
PH-2.2 with DriveE S/SIMOTION interface,

Prezz F1 to get Help.

=l supports AT, IRT and isochionous operation.

[Cha
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4 Configuration and programming

4.3 Configuration of the isochronous communication

No.

Action

SINAMICS drive.

Propertiez - PM 10 [X150)

Genalall Addressesl Synchronization

— Update time
Mode:

Update time [ms]:

Ifixed factar j
Factor Send cycle [ms]

[7-000 H =0 =] = [1.000

— Respanze manitaring tim

Response monitoring time [ma]:

Mumber of accepted update cycles with missing [/0 data:

E—

—|sochronous mod
—

Agssign 10 device isochronously:

IDBE'I 'l ]

Application cycle [ps]
TifTo mode:

Time Ti[message frames] [us]
(EE0, 00000 (]

Time To [message frames] [ps]:
75 0 T L s

Mezzage frames...

Data cycle [ps]:

|1 000.000
Iln the supply system 'l

|1 000,000

375.000 I=|

=]

= Irtereal TidTo [ps] 125.000
375.000 =

=

Cancel | Help

11. | Switch to the “I0 cycle” tab and select the OB61 as isochronous execution level for the

12. | Open the properties window of *Standard Telegram 1” thatis created by default for the

addition of the SINAMCIS drive to the HW Config.

E{;HW Config - [SIMATIC 317 [Configuiation] -- PN_IRT_SIM_SIN_¥1_2]

E'hgtatinn Edit [nset PLC “iew DOptionz 'window Help

[0Z8-? (&)= e daho %2 e

41 |

Ethemet{1): PROFINET-10-System [100]
1 PS 307 B4,

2 CPU 317-2 PN/DP
X MADP

X2 sinalfic 317

X2PTA Poii 1

x2P2A Pont 2

3

4

5

F}

7

]

F]

10

1

d Blx
Eind | nﬂ nj
Profile: ISlandard j

=% PROFIBUS DP =
222 PROFIBUS-PA

=22 PROFINET IO

-] Additional Field Devices
=3 Drives

B SINAMICS

-0 GSD

SIMAMICS DM
[0 SIMAMICS G120
-0 SIMAMICS G130
; SINAMICS G150
SIMAMICS GL1SD

o

:I:l [1) CU320:25PH

Slot Module Order number | address | O address | Diagnosti.. Commentl (3 5120 CUZ20-2 DF CBE20
7 L2207 FSL 7 43 AL - L f0E Fies- = 5120 CU320-2 PN
s Avie GE =
| | ARG GHh (Z1 §120 CU320-2 PN CBE20
SRR S EIET £ SINAMICS 5150
1 Dirive object 8182 -0 SINAMICS SL150 =l
T = -
B5L3 040-1MA01 -0 [CU320-2 PN, 5120) H
10 Device SIMNAMICS 5720 CU320-2 PN V4.4 =
z PH-2.2 with DriveE S/SIMOTION interface,
2 | | I [ =l supports AT, IRT and isochionous operation.
Press F1 to get Help [ [ m 4
Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.3 Configuration of the isochronous communication

Bl

No. Action
13. | Assign the input/output addresses of the message frame to the process image partition 1
(“pIP 1”)in order to save and compile the HW Config.
Properties - Standard Telegramm 1
General Message Framesl
Default: ISlandard message frame 1, FZ0-2/2 j
~ Input:
= it used
Address: 256 Length: |2 ‘whord Process image: f§fFIF 1 -
6‘81 Fl B
FIF 1
— Dutput:
= ot used
Address: 256 Length: |2 “Word Process image
Cancel | Help
14. | Save and compile the HW Config.
kil
10
15. Download the HW Config to the SIMATIC CPU.

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.4 Configuration of the SINAMICS drive

4.4 Configuration of the SINAMICS drive
The standard configuration of the SINAMICS drive with the SIMOTION SCOUT
engineering system is shown below.
Table 4-4
No. Action
1. Open the current project in the SIMOTION SCOUT engineering system from the SIMATIC
Manager.
QSIMATIC Manager - [PN_IRT_SIM_5IN_W1_2 - D:A\PH_IRT_5]
% Eile Edit Inzert PLC Wiew QOptions Window Help - |E’|5|
D@ 824 & Ba e ela |2 | 2 o 5 [« HoFiter > B
E--@ PH_IRT_SIM_SIMN_\W1_2 Syrbolic hame
E|-- SIMATIC 317
w-[8 CPU 317-2PN/DP
=g CU320:2:PN
A | 0
Fresz F1 to get Help, TCRA 2
2. Go online.
i
3. Select the SINAMICS drive in order to establish an online connection.

Target Device Selection |

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

ETarget device inccess pairt ;
| LI 200 2 {® STONLINE (JDEVICE )
Selectal | Deselectal ADSTONLINE | AlDeviee |
Establishstate |

— Devices not supported by SCOUT:

(1] 4 I Cancel Help

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.4 Configuration of the SINAMICS drive

No. Action
4. Restore the factory setting on the SINAMICS drive.
SMCSIMOTION SCOUT - PH_IRT_SIM_SIN_V¥1_2 =]
Project Edit Inzert Targetsystem View Options Window Help
= e e e e = e e e e T T S I =TT S
=
E--&; PH_IRT_SIM_SIN_¥1_2
----- ) Inzert SIMOTION device
----- ) Inzert single drive urit
[_]..
..... ® Automatic O Open HY configuration
----- > Dverview cut
-3 Communica T
- » Topology 5 D:'I
[]'i'lm Control_ 2
I:I---;I Infeeds DElete
I:I---__] Input/outpu . Fop e
[}"Tl Encoder Compare..
----- 1 Drives —
#-_] Documenta  Disconnect target device
-] LIBRARIES arge Download ..
[]---;l SINAMICS LIBR Load tafle snsten: Copy RéM to ROM
B0 MOMITOR Expert Lead bl do
Check consistency ore
Save and compile changes Device diagnostics
Save and recompile all .
Online access ...
veri
verwev?l - U pgrade deyice wersionycharacienstic
g = Communication
Preject | Command library Tanol
| opology
= Licerses
Device Documentation_ 3 |
CL320x24PM. Control_LJ i
Select technology packages...
Froperties...
. Alarms | == Symbol browser IE'Target system output m Diagnostics overview |
Restores the selected device to the delivered canditian, [TEPAP -+ Belkin USE Ethernet Ad. 7 TCP/ |Online mode 2
5. Perform the automatic configuration of the drive.

Automatic Configuration |

& Configure drive unit automatically

The DRINME-CLIG topology iz determined and the electronic tupe plates are
read out. The data iz then loaded to the PG and replaces the
cohfiguration in the project.

Statuz of the drive unit: IFirst commizsianing

Running operatior; wiaiting for START

Configure

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4.4 Configuration of the SINAMICS drive

No. Action

6. The two motors at the SIMOTION training case are created as servo motors.

Automatic Commizzioning

Diuring the automatic commizsioning, components have been found that cannaot be
clearly azzigned to a diive object ype.
Please select the drive object type that iz to be created for the components.

Default setting for all companents:

Component Drive Object Type Identification
Idlentification wia LED

Ielentification via LED

Drive 1 Servo

4

Drive 2 Servo

| 4

_lHe":

7. After the automatic configuration, the blue drive (“SERVO_03") must be reconfigured at the
SIMOTION training case, because this drive does not have any DRIVE-CLIQ interface.

a) Go offline.
Automatic Configuration

i{] Automatic configuration completed
S

Pleaze remember alzo to complete the configuration of the motars on the following drives
or the infeed:

SERWO_O2

To do thiz, go offline and run through the relevant wizard, If there iz an infeed, configure
further properties [e.q. line filker].

Do pow vaant to go OFFLINE [only with this drive unit]?

I Go OFFLINE il Stay OMLINE

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.4 Configuration of the SINAMICS drive

Action

b) Open the configuration of the “SERVO_03” drive. For the configuration of the SIMOTION
training case, all windows not shown can be bypassed.

SMESIMOTION SCOUT - PN_IRT_SIM_SIN_V1_2 - [CU320x2xPN.SERVD_03 - Configuration]

4 Project Edit Insert Targetspstem View Optiors ‘Window Help

| Dl R5l ] 1 (] o e M2 | ]| i | ot a2 | = B 29 CENIE  Er—
E———————»
l, cUTEN =l | o Diplay dotaset Ditve data set: DDS 0 I Configuie DDS... I AddDDS.. | | AerevenDs. |

tchover
> Overview il
O Command data set: CDS 0 AddCDS | AEene |

Corliguration | Diive deta sets | Cammand data sels | Units | Fieference variables - setiing | Blacked list - setting |

Infeeds

_:| Input/output components Mame: SERVO_03 Drive objects bype: [11] SERVO -

] Encoder

180 Diives Diive abiect no.: 3 Contral type: [21] Speed control fwith en:

‘fﬁl ‘SHES:\‘J gfivuez DRIVE CLig PROFIdiive message frame:  |[999] Free telegram configu
L
= SERVO_03
SERVO_03.Motor_Module_3 [Power unit] SERWO_03Encoder_5 [Encoder 1)
— Eeprosdchne 3 Cormpanent number SMi:
. ) % - Power unit type Diouble motor module [42) S
(e Nl Order no. ESLH 20-2TE 13 0Aex
> Control lngic Tope:
5% Operrioop/closedoos control Power unit rated current 300 Ams =
der no
- Functions Power unit rated power: 1.60 kw!
[Hertifican i
B ;; e rdmonke Cunert powes uril operating values | S
> Communication | Herificatior iz LED I ‘E“C type:
53 Diagrostics Ll

[#-_] Documentation . = = 1
-2 LIBRARIES i |25 [ T e [ #| O
Project [ Command library f SERVD_03 |

x

Level | Message |
Information - -

Information The following devices are nal consistent online; CUZ20x2PH.

Information CU32024PN: Uploading DRIVE-CLIG set topology. .

Information CU320424PN: Uploading DRIVE-CLIO actusl topeloay

Informatiorn CU320x2xPN: CU_S: Drive object has been uploaded

Information CU320x2xPN: SERYO_02: Drive objsct has been uploaded.

Informatiorn CU320x2xPN: SERYO_03: Drive objsct has been uploaded.

Information CU320424PN: Upload completed

Information Fiaject successfully loaded to the PG

Symbol browser | ] Target system output [] Load to PG aulput
Press F1 to open Help display. |TCPAP > Belkin USE Ethernet Ad... / TCF/ IR TS [ NOM

c) Wire the release for the infeed (p0864) with the permanent binector “1~.
Configuration - CU320x2xPN - Power unit BICD ]

Contral stucture Drive: SERVO_03.DDS 0

[ Power unit connection

] Matar - 2

[ Mator holding brake Infeed in operation

] Encoder Dirive in
[Process data exchang I J| 3 .l.l. operation
] Surmary Z

00364 & |
OM commands and _I_

enables

< Back I Mext > I Cancel Help

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.4 Configuration of the SINAMICS drive

No. Action

9. d) Select the correct motor type.

Cantral structure Drive: SERVO_03, DDS 0, MDS 0
‘wer Linit
'ower Lnit BICO

Fower unit connection

Configure the motor:

> hotar name: Mator_&
CJMatar halding brake I =

C1Encoder
[JProcess data exchang
C]Summary

 Motor with DRIVE-CLID interface

% Selsct standard mator from list

" Enter mator data

hdatar tppe: |[23?] 1FK.T synchronous motor j

Motor selection:
Order no. | Rated speedl Rated torg... | R ated culr..j

TFEFOT AR 20w E000 Udmin 0.02 Nm 054
TREFOTT A - E000 Usmin 0.08 Nm 0854
| | 3] | TFEFDTS-AK 20 6000 Udmin - 016 Nm 054
TFEFON S-wAK 7w G000 Udmin - 016 Nm 0854

TFEFO24-AK T - E000 Udmin - 0.6 Mm 14
TREFO32-mAF 2u-ummm 3000 Wfmin 1 Mm 1EA
TFEFO32-RAK 7 -sun G000 Udmin 0.8 Nm 134
TFRFO33-RAF 2u-wne 3000 Wemin 1.2 Mm 24
TRKFO33-0AK 7w E000 Wfmin - 0.9 Mm 154
TFEFO34-RAF 2n-winne 3000 Udmin 1.45 Nm 184
TFEFO34-RAK 7w G000 Udmin 1 Hm [ 134 _l_'l
4 *

< Back I Next » I Cancel | Help

e) The correct encoder type must also be selected.
Encoder Selection via Motor Order Humber

The encoders listed below are available for the selected listed matar,
Select the relevant encoder via the motor order number.

Mator encoder selection:

F L
TFEFann-smnnn-rGas EnD at absalute 325R
TFK P -wH = EnDat absolute 5125/R 2053
TFEFamn-annn-rl ws EnD at absalute 165/R 2054
TFE T w5 Fesolver n-zpeed 1003
TFK Fann-wmsnn-nT e Resolver 1-speed 1001
L1 i ®

oK I Cancel |

f) Close the configuration and save the settings.

=]

g) Go online.

“m

h) Download to the SINAMICS drive.

Bl

i) Copy RAM to ROM.

[%
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4 Configuration and programming

4.4 Configuration of the SINAMICS drive

No. Action

10. | The following parameters of both drives ("SERVO_02” + “SERVO_03”) must be checked after the
automatic configuration. For this purpose open the expert list.

Parameter Description Value

p0340 Automatic calculation 0

p0210 Supply voltage 345V

p0864 Infeed in operation 1

p1244[0] Upper voltage limit for the DC link 401V

p1248[0] Lower voltage limit for the DC link 240V

p1460[0] P-component for the speed controller (in the sample 0.01 Nms/rad
project)

p1462[0] Integrator time for the speed controller (in the sample 20 ms
project)

These settings apply only when you are working with a SIMOTION training case!

11. | The correct message frames must be selected for the cyclic communication to the CU and to the
two servo motors. Because the “Standard Telegram 1” does not support any IRT
communication, at least “*Standard Telegram 2” must be selected for “SERVO 02" and
“SERVO 03”!

SWXSIMOTION SCOUT - PH_IRT_SIM_SIN_¥1_2 - [CU320x2xPN - Message frame configuration] D [ |
fily Project Edit Insen Targetsystem View Options ‘Window Help =18 x]
st = = e s e e o e A = = =TS = & = [l =1 ]|
= B FIIRT S SIN V1 2 "1 | CiET PR E2D eseane frames | IF2: F2D message frames |
:j :::Z 2‘:;22:1: :::‘“E Communication interface: PROFINET - Conlrol Uinit onboard [isochronous) =
2 ﬂg CU2042EN The PROFIsafe communication is perlformed via this interface
- > Overview The PROF|drive message frames of the drive ohiscts are transterred in the follawing arder:
o4 c{"""'—] The input data comesponds to the send and the output data to the receive direction of the drive object.
-+ )l Message fiame corfiguration Master view:
::jélﬂptgngy Object | Drive object | -Ho. Message frame type LE";:“::::ESS Le“‘::;p";::tr;s SIMOTIOH Objekt H
B _| Inh;eds 1]cus i 'EEMENSE\EQFEM 390, PZD-272 ! 2 792,797 2 279,979 |- ll
B _I Input/output componetts 2 |SERVO_02 2 ﬁiandardta\egram?,PZDJM ! 4 256,259 4 256,299 |-
Fj-;l Encoder 3 SERWO_D3 3 |Stancard telegram 2, PZD-4/4. ! 4 772 P 4 272,277 |-
f]-;_l Diives Without PZDs (no cyclic data ange}
%] Insert diive
B-# SERVO_D2 F.daptmessage frame configuraton = Interconnections/diagrostics. Align message frame with Hw! Config l Set up addresses l
H-f SERVO_D3
E1-E Documentation The 101 configuration must stil be sligned with the master configuration.
- LIBRARIES
- SINAMICS LIBRARIES =l
-1 MONITOR
= ﬂ —IHeID
Project | Command library Bl servio_o3 | [ servD_02 i, Cuenae |
Then align the selection of the message frames with the hardware configuration.
12. | A blue tick after the message frames indicates the correct alignment with HW Config.

IF1: PROFldive FZD message frames | IF2: PZD message framesl

Communication interface: PROFIMET - Cantral Unit onboard [izochranous]
The PROFIsafe communication is performed via this interface

The PROFIdrive message frames of the drive objects are transferred in the following order:
The input data comresponds to the zend and the output data to the receive direction of the drive object.
Master view:

Input data Output data
Object | Drive object | -Ho. Mes=sage frame type ength | Address | Length | Address SIMOTION Objekt AI
1 |CU_S 1 SIEMERNS telegram 390, PID-2/2 4 2 260,263 2 260,263 |---
2 |SERYO_02 2 Standard telegram 2, PZD-4i4 E" 4 4 264 271 4 264277 |- ﬂ
3 |SERVO_03 ) Standard telegram 2, PZD-4/4 4 272.279 4 272.279 |-
Without PZDs (no cyclic data h

Fdapt message frame canfiguration - [rtercamnections/diaanostics Align meszage frame with HW Config: Set up addresses

Il

QI Clase | Help |

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.4 Configuration of the SINAMICS drive

No.

Action

13.

Save and compile the HW configuration.

Note

Assign the input/output addresses of the new added message frames also to the process image
partition 1 ("PIP 1”)in order to save and compile the HW Config (see page 29).

14.

Go online.

“m

15.

Download to the SINAMICS drive.

i

16.

Copy RAM to ROM.

[%)

Note Further information about the configuration of the SINAMICS training case can

be obtained from the following article:

http://support.automation.siemens.com/WW/view/en/27038754

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4 Configuration and programming

4.5 Activation of the servo motors

4.5 Activation of the servo motors
In the application example, the isochronous communication between a SIMATIC
controller and a SINAMICS drive is implemented in the OB61 isochronous alarm.
The SFC 126 and SFC 127 system functions refresh isochronously the process
image partitions of the inputs and outputs. The OB61 contains the user program,
which is described below.
Table 4-5
No. Action
1. Network 1: SFC 126
Commernt :
BFClze
EET WaL:r="HetWal SFClze" Muwioo0
FLADDR -="Fliddr 3FClzZe" MW10E
The SFC 126 system function is called once in each communication cycle when the OB61 starts.
The “PART” input parameter must specify which part of the process image of the inputs shall be
refreshed isochronously (here: “pPIP 17).
2_ Network 2 : User Programm (speed calculstion + move driwves + reset failures)

Comment

Ff speed caleoulation
L "N_SOLL_ USER" HD 300
L &.000000=2+003

[L.n 1.073742=+002 ]—P corresponds to Wi#1 6#4000_0000
I

TEITHC

T "H_SOLL" HDZ00
u "boMowve"

3PEN 3005

The user must specify the speed setpoint used to move the servo motors ("N_SOLL_ USER”).

The calculation of the speed setpoint is based on the specified definitions of the PROFIdrive
profile. 6000 rpm corresponds to “W#16#4000_0000".

The calculated speed is then buffered for further accesses (“N_SOLL”).
The “boMove” flag is used to move or stop the servo motors with the calculated speed.

Note

The rated speed of the servo motors included in the training case is 6000 rpm.
The maximum speed is 10000 rpm.
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4 Configuration and programming

4.5 Activation of the servo motors

No.

Action

A bl i e ol

(& wiiesers ) = 2#0000_0100_0111_1110

T i1 T

L "H_SO0LL" MLZ00
T "N_S0LL_Elus Driwve" D274
T, " 111 _FBlus Dtriwe" EWz7?z
L uglegzll —
G, J 2#0000_0010_0001_0001
L WMHLIEFZ11
==T
SPEN S00Z
L WHLIEELTF o
G _peaceare ) > 2#0000_0100_0111_1111
S00z2: L Hr 1
T "STW1_Blue Driwe" AMZ?E

fifred motor

L W§LEE47E
T MW 4
L "N_SOLL" MDzo0
T "N_S0LL_Red Driwve" ADzEE
L "EEWLl_Red Drive" EWzZ&4
L WHLEFZLL
oy
L WHLEFZLL
==T
SPEN =003
L WHLEF4TF
T MW 4

2003 L MW 4
T "ETWL_Red Drive" AzEd
2PL =006

If the “boMove” flag is controlled with the value “1”, the required releases are set (W#16#47E)
for the two servo motors in control word 1 (“STwW1”) in order to move them.

To ensure that the motors can be moved only when all required releases are actually present,
their status word 1 (*zsw1”) is compared with a constant word that provides the required
releases (W#16#211).

Only when the associated status word 1 (*zSw1”) matches with this value, the bit that activates
the servo motors (W#16#47F) is set in control word 1 (*STwW1”). The servo motors are then
moved with the speed setpoint specified by the user.

Note

The structure of the particular (standard) message frame (i.e. STW, ZSW, NSOLL_B, etc.) is
defined in the PROFIdrive profile. You can find further information using the following link:

List manual SINAMICS S120 / S150 (chapter 2.9)

Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
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4.5 Activation of the servo motors

No. Action
4 S005: L 0
T "M _S0LL Ped Drive" ADZEE
T “M_SOLL_Elue Driwve® ADZ74
o WELEE400 | = 2#0000_0100_0000_0000
T “2IWl_Ded Drive® AWZEd
T "$TWl_Blus_Drive" AWZ7Z
u “hoResec” MO. 2
[iu EL6#450 ) =——> 2#0000_0100_1000_0000
T “5TWl_ Red Drive" AWZE4
T "STWl_Elue_Drive" AWZDZ

S006&: NOP 0

The speed setpoints of both servo motors are initialized with 0 rpm while the “boMove” flag is
not controlled to the value “1”.

Only the bit 10 (“Control by PLC”) (W#16#400) is set in the particular control word 1
(“sTw1i~).

For upcoming errors, the “boReset” flag can be controlled to the value “1~.

This leads to bit 7 ("Acknowledge faults”)is setin control word 1 (“STW1”) of the two servo
motors that acknowledges the errors (W#16#480). Therefor the ,boMove™ flag must be , 0!

5. Network 3 : sign of life

Comment :

Frflife =i counter

L 15

L ME 40
«=T

SPEN =001

L o

x00l: IHC 1
T ME 40

frfred motor

L "STWZ_Red Driwve" AnTzT0
T WMEIEEFFF

L HE 40

SLI 1z

anr

T "2TWZ_Red Drive" ATZT0

Fiblue motor

L "2TWZ_Elue Drive" AWZTE
r WELEEFFF

L HE 40

ZLW 1

onr

T "8TWZ_Blue Driwve" ATTZTE
NOT o

If a SIMATIC CPU is used as IRT IO controller, unlike a SIMOTION controller, the sign-of-life
must be formed by the application in order to detect a breakdown of the IO controller or an 10
device.

A flag byte (here: “MB40”) will be incremented by 1 until the condition “MB 40 >= 15”is
satisfied. The flag byte is then reset to “ 0~ although it will be incremented by “1” in the same
cycle. This is important, because the flag byte is not permitted to begin with “0”. Otherwise the
associated servo motor would not receive any sign-of-life from the controller for the length of one
cycle.

After each increment, the bits of the “MB40” flag byte are written to bits 12-15 of control word 2
(“sTw2") of the particular servo motor.

The controller now continually sends its sign-of-life to the two servo motors.
They are generating their own sign-of-life and return it to the controller.
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4 Configuration and programming

4.5 Activation of the servo motors

No.

Action

Hetwork 4 : 5FC 127

Commant :

PART  :=BElégl

. ’ " o

o8 ST . _gFCLl27" Hwloe
FLADDE -="Fliddr SFClZ7" HW108

The SFC 127 system function is called once in each communication cycle when the OB61 ends.
The “PART” input parameter must specify which part of the process image of the outputs shall
be refreshed isochronously (here: “PIP 17).

NOTE The following addresses are used in the example project for controlling the SINAMICS

drive:

SERVO 02

e EW 264 - Status word 1 (*ZSW1")

e AW 264 - Control word 1 (“*STW1")

e AD 266 - Speed setpoint ("NSOLL_B”)
e AW 270 - Control word 2 (“STW2")

SERVO 03

e EW 272 - Status word 1 (“ZSW1")

e AW 272 - Control word 1 (“STW1")

e AD 274 - Speed setpoint ("NSOLL_B”)
e AW 278 - Control word 2 (“STW2")

Order number | address

0 address

Diagnostics address

SIGF

A [ G
Arrd [ SIE
1 [[3 8181"
77| Framam Swsian ST

A ST Takaranm ELIER | SRR
1.3
2 |[ SERvD_02 g182-
27 Fhagam Suniaw ST
25| Stadwd Tatmanm & | R T |
23

3 SERVD_03 8180~
7 Flgam fuchad ST
77| ] S Tabaranm |
33
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4.6

4.6 F-CPU: clock-synchronized mode and safety mode

F-CPU: clock-synchronized mode and safety mode

When using a F-CPU only under certain conditions it can be clock-synchronized
(standard program in OB6x) and execute a safety program (“F-CALL”) at the
same time.

It is absolutely necessary to avoid the updating of the process image partition while
the safety program is executed!

NOTE If the process image partition is not updated in each OB6x cycle, the S7

application (standard program in OB6x) is not really clock-synchronized!

Table 4-6

Nr.

Aktion

1.

Before the safety program is called (“F-CALL”, here “FC1”) an auxiliary flag (e.g. *"M10.0") is
set, as long as the safety program is executed.

Program of OB3x:

SET;
= M10.0;

//call safety program

CALL FC1;
CLR;
= M10.0;

In the clock-synchronized standard program (OB6x) the auxiliary flag (e.g. *M10.0") is the
condition to jump to the end of OB6x. It means the update of the process image partition
(SFC 126/127) is only done if the safety program is not executed.

Program of OB6x:

SIEHY
U M10.0;
SPB end;

CALL "SYNC PI"( //SFC126
PART B#16#1,
RET VAL := MW20,
FLADDR MW22) ;

//here is the user program

CALL "SYNC PO" ( //SFC127
PART = B#16#1,
RET VAL := MW24,
FLADDR := MW26);

end: NOP O0;
BEA;
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5 Commissioning the sample project

5

5.1 Commissioning
Commissioning the sample project

The following steps must be performed to commission the sample project.

51 Commissioning
Table 5-1
No. Action
1. All hardware components specified in Table 2-1 (page 7) are present and have been upgraded to

the required firmware version.

All PROFINET components are interconnected and accessible from the engineering system.

The Ethernet interface of the engineering system is configured correctly.
IP address: 192.168. 0 .100
Subnet mask: 255.255.255.0

Start the STEP 7 SIMATIC Manager engineering system.

Unzip the sample project "53477498 PN IRT SIMATIC SINAMICS V1 2.zip".

Open the HW Config of the SIMATIC CPU.

Download the SIMATIC CPU configuration to the particular controller.

NI oA

Perform the node initiation afterwards.

@@:HW Config - [SIMATIC 317 [Configuration] - PN_IRT_SIM_SIN_¥1_2]

Wy Station Edit Insst | PLC ‘iew Options ‘window Help =1 =]
M= 2 0 Download... Chil+L
J—m gh | | Upload...
. = o=l
D' ovnlaad edule [ deptfeation... ; PROFINET 1D System [100) -
[ pload kM adile (dentfication to Bl Eind: I ﬁ'l ﬂi-l'
Faulty M adules,.. i (1) CLI320x Profile: IStandard j
T Gelule | Afamation.. il m w PROFIBUS DP
Dperating Mode Tkl 4 88 CROFIRLISPA
[lear/Fieser 2 PROFINET 1D
3 Set Time of Day... B SIMATIC 200
4 WMaritar/Madiy SIMATIC 400
5 - SIMATIC HMI Station
B W pdzte Fiimare.. SIMATIC PC Based Control 300/400
7 ) [0, SIMATIC PC Station
Saveill Ifiame b b [Eard. i
8 R e (- [§ SIMOTION Drive-based
g ek Etrmer Noce
10
11 FROFIBUS i i
= Savcibepic=Data. e = =
| | _'I—I
:I!I Ethemet{1}: PROFINET-10-Sypstem [100]
Device Number | IP addies I Device Name I Order n. I Fi | i} I In I 5 | Comment | PROFIBUS -DP slaves for SIMATIC 57, M7, and — E¢
I: i 192.168.0.2 [CU320x2xPN  |6513 D40/v4 4|81 Bﬂ C7 [distributed rack] -
Agsignment of PROFINET |0 device names. [ [ S

Mark the PROFINET network and open the "Assign Device Name" window.
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5.1 Commissioning

No. Action

9. You can select the configured device names and assign them to the particular device
(10 device).

Asgzign device name X
Device name: Device type: ISINAMICS
Available devices:
IP address | MAL addrezs | Device typel Device name I |
192.168.02 O0-IF-FE-047ECE SINAMICS  cu320u2upn
Mode flashing test
Duration (zeconds): I 3 'I
Flazhing on | Elzshing off |
[~ Show only devices of the same type [ Display only devices without names
Update | Exrport. ..
Cloze | Help |
Note
Only 10 devices are listed here.
The IO controllers receive the device name when the HW Config is downloaded.

10. | As an alternative, the Primary Setup Tool (PST) can also be used to perform the node initiation.
The PST can be downloaded from the following link.
http://support.automation.siemens.com/WW/view/en/19440762

11. | Start the SIMOTION SCOUT engineering system from the project in the SIMATIC Manager.
KSIMATIC Manager - [PN_IRT_SIM_SIN_¥1_2 -- D:\PN_IRT_S]

@ File Edit Inzert PLC Yiew DOptions Window Help - |ﬂ|5|
Dw |82 & % &= ] ]_1.5|—n T EE =
E%PN IRT_SIM_SIN_v1_2 A -
=5 . SIMATIC 317 E: mmizzioning Commizzioning
- [B cPu 3172 PNDP
E CU320u24PN
----- &9 5120 CU320 2 PN
[41 | i
Preszs F1 to get Help. TCRAl 2
12. | Go online.
i
13. Download the configuration of the SINAMICS drive to the particular device.
14. | Copy RAM to ROM.
%
15. The sample project is now ready for operation.
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6.1 Overview

6 Operating the sample project

6.1 Overview

The sample project is operated from the SIMATIC Manager by modifying the flags
that specify the speed setpoint.

6.2 Distributed SINAMICS drive

Table 6-1

No. Action

1. Open the OB61 in the SIMATIC CPU.
HSIMATIE Manager - [PN_IRT_SIM_SIN_¥1_2 -- D:A\PHN_IRT_S]

% File Edit Insert PLC “iew Options ‘'window | Help &2 x|
O |8 & & E\|ﬁ”?%| 8p T EHE|EE &) || < MoFiters 1| %8
E--% FM_IRT_SIM_SIN_V1_2 Object name | Syrbolic name | Created in language

=-Fl SIMATIC 317 59 System data
=@ cPU 372 PNADP — STL
- B 37 Program(1) o DBET SYNC 1 0|
;g %3 £ OBA0 CYCL_FLT 5TL
43 0BG2 I/0_FLT1 5TL

E 5120 CL320 2 PN F 0BA3 I/0_FLT2 STL
3 0BaS OBML_FLT STL
F 0BSE RaCk_FLT STL
L3 SFC126 SYMC_PI STL
& SFC127 SYMC_PO STL
N R i
Fresz F1 to get Help. TCRA
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6 Operating the sample project

6.2 Distributed SINAMICS drive

No.

Action

Select the “Modi fy” tab in the details window and go online.
First specify the required speed setpoint in the MD300 doubleword flag ("N _SOLL USER")

(unit: rpm).

You can then move both servo motors by controlling the M0.0 flag ("boMove™") to the value “1~

respectively “TRUE"”.

Both servo motors are now turning with the specified speed setpoint.

wol LADSSTLAFED - [@OB61 -- "SYNC_1" -- PN_IRT_SIM_SIN_V1_2ASIMATIC 317\CPU 317-2 PN/DPA._ A .. _ O] X

£+ File Edit Inset PLC Debug Wiew

Options  Window Help

De2EH&$ 2o ot

Sl mE[EHE T 0 E L =K

oi(.:.>>>®o->|_-;laﬂ|

OE&El : "Synchronous Interrupt"”

Comment -

© BFC 1Zg&

Comment -

CALL “SYNC_PI"

PART  :=Bflefl
RET_VAL:="RetVal S
FLADDE :="FlAddr_S

HNetwork 2 : User Programm (speed calculation + move d

FClzg"
FClzg"

Comment -

ff speed calculation

L "N_S0LL_USER"
L &.000000e+003
fR

L 1.07374Ee+002
*R

TRUNC

T "N_30LL"

u "boMove"

SPEN =Z00E

fiblue motor
T TH1ERATR

Update b onitor Values
Activate Modify VWalue

£ rotat ; user
FF &00o Trigger...
Modify Address to 1
/¢ corre  Modifp Address to 0 == £000 rpm
i real | Unda
Heda
i F move Cut
Copy
Eagte
ff= TH#ON Delete ;l;l

T g Address | Symbol

X|[Path: PN_IRT_SIM_SIN_/1_2SIMATIC 317\CPU 317-2 PN/DP
¥

Dizplay formst @Status ValUE

Ingert Range of Yariables...
Fow Mot Effective
Dizplay Columns [onoff) 3

1] M 0.0 "bobdave" BOoL . falze
2 M 02 ‘hoReset: BOOL | falze v 5 ave Automatically
3 LL_USER" FLOATING_POIMT 1200 1200
4 MWD 200 :"N_SOLL" HEX D] G201 47 AE16
5 AD 266 "N_SOLL_Red_Drive" (HEX DA ER00000000
B AD 274 "N_SOLL_Blue_Drive"  HEX DA ER00000000
T B 272 "Z2W1 _Blue_Drive" HEX i BREB40
g A 272 ST _Blue_Drive"  (HEX W #0400
9 A 275 STW2 Blue_Drive"  (HEX Wi #1000
10 B 264 "ZEW_Red_Drive"  HEX Wi GREBAD
11 AN 264 ST _Red_Drive” HEX W] BR0400
12 A 270 "STW2_Red_Drive" HEX i B#1 000
13

AT T:Errar & 2 Tnfo 23: Cross-referencesh, 4 &ddress infio.

5 badif

E: Diagnastics®, 7: Compariso

Press F1 to get Help.

| BRUNTTT Abs < g
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6 Operating the sample project

6.2 Distributed SINAMICS drive

No.

Action

In network 1, calling the SFC 126 system function isochronously refreshes the process image
partition of the inputs specified in the “PART” input parameter.

In network 2, the speed setpoint “"N_SOLL USER” specified by the user is converted in
accordance with the definitions of the PROFIdrive profile and allowed for both servo motors.

The required releases are also set in order to move the servo motors.

Note

The speed setpoint can also be changed while both servo motors are in operation, i.e. the M0.0
flag ("boMove") is set.

By setting the M0.2 flag ("boReset") upcoming errors at the servo motors can be
acknowledged.

Note

Upcoming errors can be acknowledged only when no servo motor is in operation, i.e. the M0.0
flag ("boMove") must not be set!

In addition, the M0.2 flag ("boReset") is not reset automatically to the value “0” respectively
“FALSE”. This must be done manually after the acknowledgement of the errors!

In network 3, the application forms the sign-of-life for the SIMATIC CPU and sends it to both
servo motors. They are generating their own sign-of-life and return it to the CPU.

In network 4, the call of the SFC 127 system function isochronously refreshes the process image
partition of the outputs specified in the “PART” input parameter.
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7 Related literature
Table 7-1
Topic Title
"/ Siemens Industry | http://support.automation.siemens.com

Online Support

12/ Download page of | http://support.automation.siemens.com/WW/view/en/53477498
this entry

13/ SINAMICS http://support.automation.siemens.com/\WWW/view/en/68041075
S120/S150 (List Manual 2013)
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Siemens AG

Industry Sector

| DT MC PMA APC
Frauenauracher Strasse 80

D - 91056 Erlangen, Germany

mailto: profinet.team.motioncontrol.i-dt@siemens.com
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Speed control of a SINAMICS S120 via PROFINET IRT (isochronous)
Item-ID: 53477498, V2.0, 1-BSPO6T, 01/2014

47



http://support.automation.siemens.com/
http://support.automation.siemens.com/WW/view/en/53477498
http://support.automation.siemens.com/WW/view/en/68041075
mailto:profinet.team.motioncontrol.i-dt@siemens.com?subject=Beitrags-ID:%53477498

	Speed control of a SINAMICS S120 with S7-300/400 (STEP 7 V5) via PROFINET IRT (isochronous)
	Warranty and liability
	1 Task
	1.1 Overview

	2 Solution
	2.1 Overview
	2.2 Hardware and software components used
	2.3 Alternative solution

	3 Basic information
	3.1 PROFINET communication
	3.1.1 Device name
	3.1.2 Assign device name via HW Config
	3.1.3 SINAMICS: Assign device name via parameters
	3.1.4 Topology-based initialization
	3.1.5 Device name assignment rules
	3.1.6 IP address
	3.1.7 Send clock for IRT communication
	3.1.8 Isochronous mode


	4 Configuration and programming
	4.1 HW configuration of the SIMATIC CPU
	4.2 HW configuration of the SINAMICS drive
	4.3 Configuration of the isochronous communication
	4.4 Configuration of the SINAMICS drive
	4.5 Activation of the servo motors
	4.6 F-CPU: clock-synchronized mode and safety mode

	5 Commissioning the sample project
	5.1 Commissioning

	6 Operating the sample project
	6.1 Overview
	6.2 Distributed SINAMICS drive

	7 Related literature
	8 Contact
	9 History

