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Legal information

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 Task

1 Task

1.1 Overview

Introduction

Position control is one of the three basic functions for SINAMICS V90 and
PROFINET communication is a new and advanced feature. In this manual, the
basic application of position control with PROFINET IRT communication for
SINAMICS V90 will be described in detail.

The described solution in this document contains the variation which doesn’t have
any detailed technical issues to look at it.

Overview of the automation task
The figure below provides an overview of the automation task.

Figure 1-1
SIMATIC PLC PC/PG
== | L1
M
= e — i [ WP =
LU O

[ PROFINET IE

:

— 0
8|0

[

Encoder cable 3
< » 1]
_Power cable :l]]
L] < > =
X9 L Servo Motor

Servo Drive
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2 Solution

2 Solution

2.1 Solution overview

Schema Display

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

Figure 2-1

PROFINET IO supervisor

-\
L

AL | |-

PROFINET IO controller .

PROFINET IO device

Delimitation
This application does not include a description of
e PROFINET communication

e SINAMICS V90 PN version
e BOP operation of SINAMICS V90

Basic knowledge of these topics is assumed.

Required knowledge
Basic knowledge on TIA Portal is assumed.

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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2 Solution

2.2

221

2.2.2

Hardware and Software Components
Validity

This application example is valid for
e TIA Portal V15

e S7-1500 CPU with PN interface
e SINAMICS V90 PN FW V10100
e SIMOTICS S-1FL6 Li motor

Used Components

The application was generated with the following components:

Hardware components

Table 2-1
Component No. Article number Note
SIMATIC S7-1500 1 6ES7515-2AM00-0ABO V1.7
CPU 1515-2 PN
SINAMICS V90 PN 200V 1 6SL3210-5FB10-1UFO 100w
SIMOTICS S-1FL6 Li motor 1 1FL6024-2AF21-1AAL 100w

Standard software components

Table 2-2
Component No. Article number Note
TIA Portal 1 V15
SINAMICS V-ASSISTANT 1 V1.04.00.04

Sample files and projects

The following list includes all files and projects that are used in this example.
Table 2-3

Component Note
109739053_PosControl_V90_S7-1500_Tel3_PROJ_V15.zip Project file
109739053_PosControl_V90_S7-1500_DOC_en_V1.1.pdf Reference

document

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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3 Basics

3
3.1

Basics
Basics regarding SINAMICS V90 PN version

SINAMICS V90 PN supports the following telegrams:
e Standard telegram 1
e Standard telegram 2
e Standard telegram 3
e Standard telegram 5
e Siemens telegram 102
e Siemens telegram 105

The standard telegram 1 can be used only for RT mode.

The standard telegram 2, the standard telegram 3 and the Siemens telegram 102
can be used either for RT mode or IRT mode depending on the IO controller.

The standard telegram 5 and the Siemens telegram 105 can only support IRT
mode.

If SIMATIC S7-1500 is used for positioning control, TO (Technology Object) of
positioning axis must be used. The technology object of positioning axis supports
the standard telegram 3, the standard telegram 5 and the Siemens telegram 105.

Thus, the standard telegram 3 will be used in this basic application.

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
Entry-ID: 109739053, V1.1, 05/2018



© Siemens AG 2018 All rights reserved

3 Basics

3.2 Installation and startup

3.2.1 Hardware installation

The figure below shows the hardware configuration of the application:

CAUTION Wrong wiring can damage the drive!

In this application, the one phase 230V power supply is used. It is a must for you
to check the supply voltage; otherwise, the drive can be damaged!

Figure 3-1
l-phase L
30V
) ~o—<J—L
L1 L2 PE
LNPELNPE gMATIC S7-1500
PM ps | CPU 15152 PN
24V 0V 24V+ OV PE _ xq1.1
SINAMICS V90 PN
U V W Port2 Portl
3.2.2 Startup (JOG from drive side)
Table 3-1
No. Action Remarks
Set drive parameter p29108 to be 1. JOG function is enabled when p29108=1

Switch to JOG menu with drive BOP operation.

Press A or v button to run the motor.

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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4 Configuration

4 Configuration

In this section, the configurations for position control with IRT mode will be
described in details. The used standard telegram is “3”.

4.1 Basic parameter configuration regarding SINAMICS
V90 PN

41.1 Configure PROFINET settings via SINAMICS V-ASSISTANT

The following parameters can be configured with the SINAMICS V-ASSISTANT
from the PROFINET settings menu field:

~ PROFINET settings

Communication telegram

In this menu filed, you can configure:

e Communication telegram: in this tab you can also check the PZD
structure and values:

Speed control mode

Telegram selection
The current telegram: |3 - Standard telegram 3, PZD-5/9
The PZD fields structure of current telegram and values of PZD fields are shown in bellow tables
PZD structure and values
Receptive direction (PZD count=5)" Transmit direction (PZD count=9):

STW1 (PZD1) - ZSW1 (PZD1)
Control word 1 400H Status word 1
pito rising edge = ON (pulses can be enabled),... 0 pit0 1= Ready for switching on (]
bit1 1= No OFF2 (enable is possible); 0 = OF.. 0 bit1 1 = Ready for operation 0
bit2 1 =No OFF3 (enable possible), 0 = OFF3 .. 0 bit2 1 = Operation enabled o
bit3 1= Enable operation (pulses can be enabl.. 0 bit3 1= Fault present 0
bitd 1 = Operating condition (the ramp-function .. 0 bita 1 = No coast down aciive (OFF2 inactive) 0
bits 1= Continue ramp-function generator; 0 =... 0 bits 1= No fast stop active (OFF3 inactive) 0
bit6 1 = Enable setpoint. 0 = Inhibit setpoint (5. 0 bité 1 = Switching on inhibited active 1
Dit7 rising edge= 1. Acknowledge faults 0 bit? 1 =Alarm present 0
bit& Reserved 0 bit8 1 = Speed setpoint - actual value deviatio.. 1
bit9 Reserved 0 bit9 1 = Control requested 1
bit1o 1= Control via PLC 1 bit10 1 = f or n comparison value reachedlexce .. 0
bitt1 1= Sefpoint inversion 0 bit11 1=1. M, or P limit reached 1
bit12 1 = Unconditionally open the holding brake 0 bit12 1 = Open the holding brake 0
bit13 1= Motorized potentiometer seipoint raise 0 bit13 1 = No motor overtemperature alarm 1
bit14 1 = Motorized potentiometer setpoint lower 0 bit14 1 = Motor rotates forwards (n_act>= 0);0 .. 1
bit15 Reserved 0 bit15 1 = No alarm, thermal overioad, power unit 1

e Network:

NOTE the configurations must be saved for activation

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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4 Configuration

e Active configure: The active PROFINET settings can be checked from

the tab.

Speed control mode

PN name of station:

PN IP address:
PN subnet mask:
PN default gateway:

PN MAC address:

sinamics-vo0-pn

192.168.0.2
2552552550
192 168.0.2

00-1C-06-2D-FA-1C

Table 3-1: PROFINET relevant parameters

Par. No. Description Set value
pP922 Telegram selection 3
P8921 PN IP address. There are four Example IP address:
indexes. Each index maps to a 192.168.0.2
segment of the IP address. P8921[0]=192
Note: after successful P8921[1]=168
configuration, the values will be B
changed to 0 automatically. P8921[2]=0
P8921[3]=2
P8923 | PN Subnet Mask of Station. There Example Subnet mask:
are four indexes. Each index maps | 255.255.255.0
to a segment of the subnet mask. P8923[0]=255
Note: after successful P8923[1]=255
configuration, the values will be
changed to 0 automatically. P8923[2]=255
P8923[3]=0
P8925 | PN interface configuration 2
Note: after successful Note: after setting p8921 and
configuration, the values will be p8923, p8925 should be set to
changed to 0 automatically. be 2 for activating the PN
communication.
rgo31 PN IP address of station active
r8932 PN default gateway of station active
rg8933 PN MAC address of station

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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4.1.2 Configure PROFINET settings via the TIA Portal

41.2.1 Create a new project

1. Open the TIA Portal and create a new project:

WX

Totally Integrated Automation

Create new project

Crvate

2. Switch to “Project view”:

chine tes(200VA400V PNB_Test ProgramSINAMICS V90 PN with 57-1500_Telegram3_PositionControlSINAMICS V00 PN v_ @ X

T Stemems | Clrersn06076Omktoprequenth
Poject Gt View inien Onine Optons Took e
3 NG ot @' X B 5 X 92 @ PORTAL

500 =}-4

57-1500_Telegram,

'd Properties  |"iinfo 13| Y Diagnostics

Compile
< > =
v Detals view
Oescripion : Gron Wemngs  Time
Hame
I 2o -
b o v
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4 Configuration

41.2.2 Add S7-1500 CPU into the project

Add S7-1500 CPU into the project as follows:

1.

Double-click the node “Add new device” from the Device tree:

Add new device X

Davice name

] rlmcenuoiies .
| + L@ smasnc 571200
| » [ smasm 00
Cormrollers. | » [ smasnc s7-300
» [ smasnc 57400

» (4 Sisnc £7208 cPu
» (G, Device ey

. | e
L version T
[ Devices | = e
oo
FCsystems
¥ 7] SINAMICS V90 PN with 57-1500_Telegram... [ i
B Add new device i 3
oy Devices & networks o
3 ii Common data
» 5] Documentation settings
» rf@ Languages & resources
» [ Online access
» (5 Card ReaderlUSE memery 9 ‘ S —— |

Here, if you know the detailed information about the S7-1500 modules, you

can directly find the type and add it into the project

'Add new device ES

Device name:

et ]

[ Contrallers Baes
» [ simanc s7-1200
- [ SIMATIC 57-1500
~[mcru
» [@ cPu1SIT-1 PN
» [ CPU 15131 PN
~[@cruisis2en

I 15557 515 24000 DABD
» [ CFU 15163 PNIDF Articleno:  [6ES7 515-ZAMO0-0AE0

Controllers

CPU1S152 PN

L

HId » (3 CFU 1517:3 PNIDF S s =
» [ CPU 15184 PNIDP
» [ CPU 15111 PN Description:

» [ECPU1513F1 PN CPU with display; work memory 500 KB code and
» [ CPU 151572 PN 3 M8 data; 30 ns bit instruction time; 4-stage
protection concept, integrated technology

"

» [merus16r3 prioe functions: motian, closed-aop control,
FespEre » [ CPU 151773 PriDP counting&meas uing; integrated tracing; 15t
pe . interface: PROFINETIO controller, supports RTIRT,
» T CPUTS1874 PUDP 2 ports, WP, transport protocol TCRIIP, 57
~ [ Unspecified CPU 1500 communication, Vieb server, constant bus cycle
I Il 6ES7 530000063000 time, routing; 2nd interface: PROFINET basic

senvices, transport protocol TCPIF, Web server,
routing; firmware V1.7

» [ CPUSIPLUS.
» [ SIMATIC 57300
» [ SIMATIC 57400
» [ simaTC E7200 CPU
» [5, Device Proxy

Drives.

Otherwise, you can add an unspecified CPU 1500 into the project:

‘Add new device X

Device name:

[ca ]
~ [ controllers Device: =
» [ SIMATICS7-1200
[ sIMATIC 57-1500
Controllers ~lmo

» (@ cPU 1511 P
» (@ cPu 15131 PN
~ @ cruisis2en
EI Il ses7 51522000820
» [ CPU 15163 PNDP R
H » 8 CPU 15173 PHiDP vewion:  [117 =
» [ CPu 1518« PNIDP
— » (@ CPU1511F Description:
» (@ CPU1SI3F1 PN Unspecified CPU 1500
» [ cPu1s15F2 P

» [ CPU 1516F-3 PNIDP
(2 3z » [ CPU 1517F.3 PNIDF
» [ cPu 151874 PIDP
~ [ Uns pecified CPU 1500

Unspecified CPU 1500

» [@ CPUSIFLUS
» [ SivanC's7-300
» [ sivwTiC 57400
» [ sivenic £1200 cP
» [ Device Prosy

Drives
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3. If an unspecified 1500 CPU has been added into the project, you can
detect the connected CPU by clicking the “Detect” and search it with online
access:

Rail_0

The device is not specified.
— Please use the Hardwa o0 to specify the CPU,

5 e configuration of the connected device.

Start the search by clicking the “Start search” button, and the connected
S7-1500 CPU will be found if the PROFINET network communication
works properly:

Hardware detection for PLC_1 B3
Type of the PGIPC interface:  [f_FNIIE [+]
PGIPCinteriace: | Intel(R) Ethernet Cannection (3) 1218-LM [~|®
Compatible accessible nodes of the selected interface:
Device Device type Type Address MAC address
plci500 CPU1515-2 PN PNIIE 192.168.0.1 28-63-36-8C83-81
[ Flash LED
Online status information:
=% Retrieving device information_.. IZ‘
scan and information retrieval completed. -
[7] Display only error messages

4. Press “Detect” button to detect the connected CPU:

£
S &
0& K3
bgia ’\ b@o
Lo ~
& L >
v v v
0 1 2 3 4 5 6 7

Rail_0

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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4 Configuration

5. Switch to the Network view and open the Hardware catalog:

[&° Topology view [d Networkview  [IY Device view

£ Newrork, £ Connections T oma Qe

PLC_1
CFU 1515-2 FN

4.1.2.3 Add SINAMICS V90 PN into the project

|| options R
E! a1
=
[2] | Catalog H
1 —r
5 [ Fileer g
» (@ Controllers 2
» (G Hm
» [ PC systems
» [32 Drives & starters

» [l Netwerk cempenents
» [ Detecting & Monitoring

» [ Distributed 110
» [l Field devices
» [ Other field devices

51007 SUIUQ &)

BTN

Add SINAMICS V90 PN into the project in the TIA Portal as follows:

1. Input the V90 PN GSD file.

Note For the GSD file, you can download from following internet site:

https://support.industry.siemens.com/cs/ww/en/view/109737269

Edit View Insert Online | Options |Tools Window Help

Project
Cf 1 soveproject & ¥ 3= 5 ¥ sewings
Support packages

Devices

EOQ

ﬂ Show reference text

- [ vo0PN Ll Global libraries

Start Automation License Manager

Manage general station description files (GSD)

ﬁf\dd new device I

2. Find the GSD file and select it. Press the “Install” button to install it.

Manage general station description files

X

Source path:

|=requentl)fu;ed'.VQD machine testld00 VI10_SF2IModbusva0 PNIAdditionalFiles|GSD | EI

Content of imported path

] File Wersion Language Status Info

E GSDML2.31-5iemens-Sinamics_... V2.31 English, Ger... Already installed SINAMICS, ..

<] G
Delete | r Install 1 | Cancel |

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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4 Configuration

3. Select V90 PN from the “other field devices” of catalog tree on the right

side.
Dptions
O
v ‘ Catalog
Search>
o Filter
Il SINAMICS S120/5150 CU320-2 PN V.
Tl SINAMICS $120/5150 CU320-2 PN V...
Tl SINAMICS $120/5150 CU320-2 PN V...
Il SiNAMICS 5120/5150 CU320-2 PN V...
Il SNAMICS S$120/5150 CU320-2 PN V...
I SINAMICS 5120/5150 CU320-2 PN V...
Il SINAMICS 5120/5150 CU320-2 PN V...
Il SINAMICS SL150 CBE20 V2.6
Il SINAMICS SL150 CBE20V4.3
Il 5INAMICS SL150 CBE20 V4.4
Options Il 5INAMICS SL150 CU320-2 PN V4.4
Il 5INAMICS SM120 CBE20 V4.4
Il 5INAMICS SM120 CU320-2 PN V4.4
A | Catalog e
[earch= » [ Encoders EI
I
& Filter » [ Gateway
» [ conwrellers < [T ]
» [ e v ‘ Information
» [ PC systems Device:

» [32 Drives & starters

» [ Network companents
» [l Detecting & Monitoring
» [ Distributed 1i0

» [ Field devices

~ [l PROFINETIO
~ [ Drives

&2

SINAMICS V90 PN V1.0

Article no. 65L3 210-5Fxccafx

. Version: [ (Gsomvz 3T SiENENT]

~ [ sINamIcs
[l 5 INAMICS DC MASTER CBE20 V1.1

Description:

[l SINAMICS DC MASTER CBE20 V1 .2 10 device SINAMICS V90 PH V1.0 with
PROFINETHO interface (RT, IRTand nen-

[l SINAMICS DC MASTER CBE20V1.3 cyclic communications, clock cycle

© Siemens AG 2018 All rights reserved

Il 5 INAMICS DC MASTER CBE20 V1.4 S synchroniztion)

4. Double-click the V90 PN node or drag it to the network view:

% Newwork §3 Connections

Mot assigned

PLC_1 SINAMICS-VS0-... [T

CFU 1515-2 PN SINAMICS Vo0 F_.. % ‘

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
Entry-ID: 109739053, V1.1, 05/2018
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4 Configuration

41.2.4

Device configuration for S7-1500 CPU

Make device configurations for S7-1500 CPU as follows:

1. Inthe device view, select the PLC:

‘ ‘E'? Topology view “a-_ﬂ-h Network view ‘lﬁf Device view

E T —— o P

“Select devices .
PLC_1 L
SINAMCS-V80-PH o

&
T B

2. Double-click the PLC CPU to enter properties of the CPU:

SINAMICS V90 PN with §7-1500_Telegram3_PositionControl » PLC_1 [CPU 1515-2 PN]

[& Topology view | Network view |I¥ Device view | [EEl
LS 2l (g e 5 [PE
, o :
5 £l
& g
. 2
6@6 E
v - o
3 4 5 3 7 [=
S
E
FolH
‘Hlg
dis
E
2
3
m
o
g
]
v
[<] [>] [100% v —g—— & B
[ Properties |"iInfo )| & Diagnostics |
|| General [ 10tags | Systemconstants | Texts |

Hardware identifier RS e 5T

Wieb server access
Hardware identifier

General
» PROFINETinterface [X2]
Startup
Cycle Name: |PROFINETinterface_1
Communication load Author: [cn080762

System and clock memary
» System diagnostics
+ Wieb server

Comment:

General

Automatic update
Usermanagement

Ethemet addresses

Wiatch tables

» Userdefined web psges Interface networked with
Entry page

Overview of interfaces Subnet: | PMIE_1

» Display
= T ubnes

Here, you can configure information about the device name, Ethernet

address...

You can also use the “Online access” to find the accessible device and make

sure the information is consistent:

« [ Online access

'f Dizplayhide interfaces
» [ R Juniper Network Connect Virtual Ad_.. ¥l
» Eﬂ Intel(R) Dual Band Wireless-N 7265 il
- Eﬂ Intel{R} Ethernet Connection (3} I21...‘_;,

ﬁuh? Update accessible devices :
» 32 sinamics+90-pn [192.168.0.2]
] h 1515 [192.168.0.1]

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
Entry-ID: 109739053, V1.1, 05/2018

16



4 Configuration

© Siemens AG 2018 All rights reserved

4.1.2.5 Device configuration for SINAMICS V90 PN

Make device configurations for S7-1500 CPU as follows:
1. Inthe device view, select the SINAMICS V90 PN:

SINAMICS V90 PN with §7-1500 » PLC_1 [CPU 1515-2 PN]

T B B e & 5

<Selectdevice> .
PLC_1 £
SINAMICS-VI0-PN o H
&
o

< ~

& [smaacsvaoon EIEEEPECT %)

~|
<] @ 3] [100% - ]

S Properties  |“iInfo | & Diagnostics |

* Geners ~ -
Ethemet addresses =

General | IO tags | Systemconstants | Texts

Catalag infermatien

Interface networked with

Subnes: |Het nenwerked -

Add new subnet

1P protocol
(D523 ) Use P prommcal
(&) SetiF sddress inthe project

General

Identi mn:r\ce () IP address is set directiy at the device
Here, you can configure information about the device name, Ethernet

address...

NOTE Important!

The PROFINET name is very important. You must double-check
such information in the SINAMICS V90 PN configuration.

You can also use the “Online access” to find the accessible device and make
sure the information is consistent:

w7 Ix_m Online access

1 Dizplayhide interfaces
4 Eﬂ Juniper Network Connect Virtual Ad... X
3 Eﬂ Intel(R) Dual Band WirelessN 7265 Eil
- :ﬂ Intel{R)} Ethernet Connection (3} 121 Hi,

22 Update accessible devices i
» 32 sinamics+90-pn [192.168.0.2]
b p_u 1515 [192.168.0.1]

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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4 Configuration

3. Inthe device view of SINAMICS V90 PN, select the standard telegram 3 from

the submodules:

-
|& Topology view | Networkview  [[Y Device view || Options (2]
I8 F
d¢ [smamcsvaoen B =] J Device overview = E
2] [module ~ | Catalog H
H ~ SINAMCS V307N I |14
]
» PO [ Filter g
© Bid » [ Head module &
Module Access Point

~ [ submodules
without PROFIsate Il < mpty submodule

Il standard tzlegram 3, PZD-519
Il standard telegram 5, FZD-919

__ GBS  swndardtelegram 3. 2. | Il SIEMENS telegram 102, PZD-6110 g
Il 5EMENS telegram 105, PZD-10110 H

- i} Il standard telegram 1, PZD-212 3
- Il standard telegram 2, PZD-414 e

4.1.2.6 Connect SINAMICS V90 PN with S7-1500 CPU

After the configurations of both SINAMICS V90 PN and S7-1200 CPU, you need to

connect SINAMICS V90 PN to S7-1500 CPU:

1. Inthe network view, click the “Not assign” and select “PLC_1.PROFINET
Interface_1”:

SINAMICS V90 PN with 57-1500 » Devices & networks

“:,5’ Topology view ||5Eh Network view  |[If Device view
BOmEH s H

PLC1 siNAMICS-vo0- [
CPU1515-2FN SINAMICS V9O F... & .
MOt gelect 10 controller

% Network| £¥ Connections [Hiiconnecion

PLC_1.PROFINET interface_1

2. And the connected network view is shown as follows:

SINAMICS V90 PN with §7-1500 » Devices & networks

=

JiE
d
td
Fol
03

i Network 3§ Connections [l co

10 system: PLC_1.PROFINET I0-system (100) [# |

siNamIcs-voo-... I

SINAMICS V90 P... & .

PLC 1

PLC_ 1
CPU1515-2 PN

-------- PLC_1 PROFINET I0-Syste oo el

4.1.2.7 Configure the topology between SINAMICS V90 PN and S7-1500 CPU

NOTICE Important!
The topology is absolutely necessary and important!

After the network connection between SINAMICS V90 PN and S7-1500 CPU,
configure the topology as follows:

1. Switch to the topology view:

SINAMICS V90 PN with 57-1500 » Devices & networks

‘; Topology view @ Network view UEfDeviceview |
TN =2

PLC_1 SINAMICS-V90-__
CPU1515-2 PN SINAMICS V90 P % .
PLC 1 )

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
Entry-ID: 109739053, V1.1, 05/2018
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4 Configuration

2. Configure topology according to actual connection by dragging and dropping:

PLC_1 SINAMICS-V30-

CPU1515-2 PN %IP\{AMICS VOO P... %. .
In this example, the X1 Port 1 of the S7-1500 CPU is connected to the port 1 at
the drive side.

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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5 Operation of the application

In the following paragraph, we will use TO (Technology Object) of positioning axis
for programming and run the motor:

Table 5-1

No. Action Remarks

1. Add a new object by double-click “Add new object” from the project
tree:
Project tree I |

Devices
QO

* 7 SINAMICS V90 PN with 57-1500_Telegr... [~
B¢ Add new device T
&y Devices & netwarks
~ [ PLC_1[CPU 1515-2 PN]
Y Device configuration
% Online & diagnostics
- gl Program blocks
ﬁ"‘ Add new block
& Main [DB1]
» g System blocks
- [3 Technology objects
I Add new object
External source files
’:ﬁ PLCtags
[ PLC data types
[ watch and force tables

v v v

[ Online backups

2. Select the “TO_Positioning” from the “Motion Control” list:
Add new object k3

Mame:

‘Pusitiuningﬁ.)dsj |

I Name Version Type: % | TO_PositioningsAas

T L —

* [] 57-1500 Motion Control  ¥2.0

4 T0_Speedfuis V2.0 O manual
Mation Control 4 TO_Positioningfxis V2.0 (=) autematic
3 TO_ExternalEncoder V2.0 .
D tion:
4% TO_SynchronousAxis V2.0 escrption
L_/ The "Positioning axis” (TO_PositioningAxis)
technology object maps a physical drive in

the controller. You can issue positioning
commands to the drive by means of the user
program with FLCopen motion control
instructions.

FID

1l

Counting and
measurement

[<] [T ]

> |Additiona| information

[+ Add new and open r oK | ‘ Cancel
e —

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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5 Operation of the application

No.

Action

Remarks

3.

When a new object has been added successfully, the object node is
added into the device tree and the configuration panel for this newly

added axis is opened:

Devices | Function view
[-X+] -4 S-S =)
Bascporameters @]
o Besicparsmeters
L
< Ads name: | Pos ioningass_1
-]
"8 = -
= 1333
3 ’ > § P =-
& vinterpolar [0693] &
= WCsen [0891] g User program Technolgy abject axis Drive Mator
L]
Axis type
@ Linear
- LT
Make configurations step by step. In this example, we firstly need to
configure the drive under the hardware interface:
| Function view Parameter view
EN=ES . =]
Basic parameters (] .
« Hardnare imerace  © Hardware interface E
Drive Q .
Encoder (] s
Dsta exchange @&
~ Extended parameters @& Drive
Mechanics (]
Fosition limits (]
Dynamic limis & PLC
Dynamic defsultv... @ Encoder
Emergencystop @3
» Homing _—
L 1§
b Position menitering &
Control loop
Data exchange Encoder data
| Drivetpe: [rRorave [+
[ Drive: .| [IY Device configuration
~ [l PLC_1 [CPU1515-2 PN] I:l Y
= [i PROFINETIO-System
~ [ SINAMICS ¥90-FN N Device type
= i i standard tel
Power
Encoder
Sh Il modul
["] Show all modules J
i I]1 1
(<] ] R[] m

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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5 Operation of the application

No.

Action

Remarks

5.

After that, change the steps per revolution to 2500 and the fine
resolution to 2 bits because an TTL incremental encoder with the
resolution of 2500 ppr is used in our example:

Data exchange with the drive

Drive telegram: ‘ DF_TEL3_STANDARD "‘ JIf Device configuration
Reference speed: | 3000.0 min | €) e specification of the drive speed is a
percentage of the reference speed in
Maximum speed: ‘EUUU.U 1/min \ the range -200% to +200%.

[ Invert drive direction

Data exchange with encoder

The parameters of the encoder telegram
! must correspond to the data in the
| device configuration.

Encoder telegram: | DP_TEL3_STANDARD [

Encoder type: | Rotaryincremental

Steps per revolution: | 2500

Fine resolution
Bits in incr. actual value (GN_XISTI):

[] invert encoder direction

] >

Switch to the device view of the SINAMICS V90 PN:

‘E Topology view Hﬁ;ﬁ, Network view WT Device view

—a

d¢ [sINAMCsvo0FN 7 B B (G R

2

Db

L 1

Open the device properties of SINAMICS V90 PN by double-clicking
the V90 PN image.

Select the checkbox of “Isochronous mode” from the tab of
“Isochronous mode” to activate the IRT mode:

j General [ 10tags [ Systemconstants | Texts |

- General

EY

~
=| » Isochronous mode

Catalog information
= PROFINETinterface [X1]

General [¥ 1sechronous mode
Ethernet addresses Send clack: |1.000 s [
+ Advanced options
Interface apfions Application cycle: [1.000 ms | A
|sochronous mode = TiTo values: | Automatic setting =]
~ Real time settings ! Time Ti (read in process
10 cycle i values):
Synchronizmtion r Intervals: [0.000001 ms |
¥ Port1[X1P1] Time To (output process
General values):

Fortinterconnec.. || intervals: [0.000001 ms |

Port options

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
Entry-ID: 109739053, V1.1, 05/2018

22



© Siemens AG 2018 All rights reserved

5 Operation of the application

No.

Action

Remarks

Ethernet:

8. Press the green arrow to switch to property overview of Industrial

‘E Topology view ‘lﬁi‘h Network view m{ Device view

o8 newor L Connectors wom s e

o

> Sync-Domain_1

PLC 1 sinamics-voo-__ [l
CPU 1515-2 PN SINAMICS VOO0 P l
FLC_1 %
"
s
(<] w 100% v —5— &
| < Properties  [*i}info ] 2] Diagnostics |
J General | 10 tags | System constants [ Texts
General Ml
=]

~ Domain management
~ Sync domains

» SyncDomain_1
» MRP domains

Overview isochronous mode

Sync domain: | Sync-Domain_1

Convertsd name: |sync-domainxb19988 ]

send clock [ 1.000

[*] ms

Default domain:

I
E » 3 Device
10 system
10 system syne
PLC_1.PROFINETI0-System (100) PLC1
[l
9. Select “2 ms” from the selection list of send clock: Note: The send
| Properties [ info @] & Diagnostics | clock for SINAMICS
J General | I0tags | System constants | Texts | V90 PN now iS
General [ ) ..
> SyncDomain_t =| | limited to 2 ms.
~ Sync domains
} Sync-Domain_1 Sync domain: |Sync-Domain_1
D Codmmis Converted name: [sync-domainxb19998 ]
Overview isochronous mode
send clock [| 2.000 [+] ms]
n Default domain
E > > Device
10 system
10 system Sync
PLC_1.PROFINETI0-System (100} PLC_T
l

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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No. Action Remarks

10. Open the properties of configured telegram in the device overview:

& Topology view Mﬁ Network view WT Device view L

i FICCERE “4 [ | Device overvew |

2 | Module Rack  Slot Iad...
[ ¥ SINAMICS-VOO-PN o o
» PNHO o 0X150
¥ Drive_1 o 1 |
Module Access Point o 11
o
— o
—]
-

5]

without PROFlsafe 12
Standard telegram 3,PZ._. 13 2.

&2

<Ju] [>][100% = g E <] I ] B

| e Properties  [*ilinfo | %] Diagnostics

|| General | 10tags | Systemconstants | Texts |

» General o
Inputs E
ilo addresses Input addresses

Hardware identifier
Start address:

il

End address:

[ 1sochroncus mode

Organimtion black: [MC-Servo =

Pracess image: |FIF O Servo ]

Output addresses

Startaddress:

ﬂi

End address:

[T 1sochroncus mode

Organimtion block: |MC-Servo =

Brmsars imamas | BIB AR Camim 1 E‘

11. Select the checkbox of “Isochronous mode” in the I/O addresses: Note: A correct
[ Properties [T Info_©] & Diagnostics | Organization block
|| General | 10tags [ System constants | Texts | must be selected.
S e “I'| In most cases, it is
Hojaddissoes Organimtion block: | Wc-Servo = the “MC-Servo”.

Hardware identifier

Pracess image: | FIF O Servo ]

Output addresses E

End address: 11

[@ Isochronous mode

Organimtion block: | MC-Servo =

Process image: | FIP OB Servo =

12. Double-click the “MC-Servo[OB91]” from the program block tree to
open the properties of the program block OB91:

| <l roperties  [?&}info [ Diagnostics |

General

General

Information Erbim
Time stamps
Compilatien @ cyelic
Frotection Cycle time (ms) [4 |
Auributes
() synchronous to the bus
Cycle time

Distributed li0: | [~

Send clock (ms) |

[4]

Factor: |

Cycle time (ms) |

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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5 Operation of the application

No. Action

Remarks

13. Select the option of “Synchronous to the bus”:

[ Properties | %l Info_#)| %] Diagnostics

|| General |
General fl S
cle time
Information 4
Time stamps
Compilation O eydlic
Erecton Cycle time (ms} [
Attributes
@isynchronous to the bus
Cycle time -

Distributed Ii0: -

Send clock (ms) |

J
Factor: | [~]
J

Cycle time (ms) |

14. Select “PROFINET I0-System (100)” for the distributed 1/O:

|6 Properties  [*i}info | 2] Diagnostics

General

General N
Information CyCIE e
Time stamps
Compilation O eyelic
:::Z;‘(‘:: Cycle time (ms) | ]
T @ Synchronous t the bus
| Distributed I/0: | PROFINET I0-System (100} =]
Il send clock (ms) [2 ]
H Factor: |1 [+
Cyele time (ms) |2 ]
15. Compile the project and then download it into device.
16. Switch to the commissioning panel by double-clicking the
“Commissioning” under the technology object tree:
Devices =
i0 O k=4 Axis control panel g
B e | 9 2 g g
[E] enatied
(2] Homed More Foswar mm

17. Click the “Activate” button:

Axis control panel

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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5 Operation of the application

No.

Action

Remarks

18.

Set the monitoring time for the master control. In this example, we use
the default 2000 ms. Click “Yes” button to proceed:

Activation (1500:000042) %

Use of the master control can be dangerous for persons and
machines.
Do you want to use the master control to control the axis
SpeedAxis_17

This function is only suitable for commissioning, diagnostics and test
purposes. The function may only be used by authorized personnel.

‘You can control the axis with the control panel as long as the control panel
has master control. Changing atanother location (e.g. in the user program}
has no effect while the control panel is operating.

As soon as master control is once again passed to the user program, the
values of the control panel and the tuning are discarded. The ariginal
values (e.g. from the user program) become active again.

If this axis is used as the leading axis, moving it can move the following
axes along with it.

You can only control the axis manuallyifthere is a connection to
programming device/PC. The connection is monitored cyclically. If sign of life

is received from the programming device/FC during the maonitoring time,
master control is relinguished for security reasons.

Monitoring time: | 2000.0 ms

19.

Click the “Enable” button to make servo drive at SON state:

Axis control panel

B st ntrol Axis Operating mode:
[ Activate | ¥ Deactivate | [(@Enable  |[@C | [Velocinyispeed setpoint [~
Control

Velocity setpoint | 50.0 mmis Acceleration: | 1000.0 mmisz | | [ Fo
Deceleration: 10000 mmis? | |
e

Axis status Current values

[ Drive ready [ Enabled

[ ror &) Homed mm position:
Velocit: (00 mmis|

Active errors: |0

20.

Here you can select an operating mode from the drop list:

Operating mode:

Set home position v
Homing
Jog

WelocityiSpeed setpoint
Fositioning relative
Positioning absolute

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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5 Operation of the application

No.

Action

Remarks

21.

Select the operating mode “Set home position”:

Axis control panel

Hods: Operating mode:

| B Deactvate O Y <t hore oz

®

Control

Axis status

[l Drive ready [H] Ensbled
[ eror [ Homed WMore Position: | 0.0 mm

velacity

Current values

Active errors: |0

22.

Press the “Start” button and then current position is set as the home
position. After that, the axis status indicates that the homing operation
has been finished:

Axis status

[H] orive ready [® enabled

& o

23.

Select the operating mode “Positioning relative”:

Axis control panel

fods: Operating made:

Wicice | o] [Gede | Qo | | T

Control

Distance: 1.0 mm Acceleration: [1000.0  mmis? | [WBackward | - Forward |

Velocity: Deceleration: [1000.0  mmis: | [ B |
Jerk: [2000000 mmis

Axis status Currentvalues
[ orive ready [H] Enabled
[ Errer [ Homed Maore Pasition: | 0.0 mm

el

Active errors: |0

24.

Input “100” into the distance field:

Control

Distance: | 100.0 mm Acceleration: 10000 mmis? | | eackward | B> Forward

Velocity: Deceleration: | 10000 mmis? | [ B |
Jerk: 2000000 mmis®

According to the
configuration of
mechanics, 100 mm
means 10 motor
revolutions.

25.

Press “Backward” or “Forward” button, and then the motor starts
running to the relative position of 100 mm. The current position and
speed values are indicated in the “Current values” field:

Current values

Fosition: |-100.0 mm

26.

Switch to offline mode and open the main program block OBL1.

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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5 Operation of the application

No. Action

Remarks

27. Program with the technology instructions at the right side:

Options
iy Wt

b ‘ Favorites

suopnysu| %’

v ‘ Basic instructions

Name Description
» [7] General
» [u] Bit logic operations

[®] Timer operations

[4] Counter operations.

ﬁuusa“g”

['¢] Comparater operations

[£] Math functions

[~] Move operations

%] Conversion operations

syse|

i Program control operati_..

[=2 word logic operations

[ Shift and rotate

<] i

~ ‘ Extended instructions

saueiqr] E”

Name Description

» [ 7] Date and time-ofday
» [] String + Char

» [7] Frocess image

<| il
~ ‘Technulogy

Name Description

» [7] Counting and measurement
» [7] FID Control
* [] Mation Control

* [] $7-1500 Mation Control

4 MC_Power Enable/disa |
4 MC_Reset Confirm err...
4 MC_Home Home axis

4 MC_Halt Pause axis

4 MC_Moverbsolute Position ax..
4 MC_MoveRelative Position ax_|
M MC_MoveVelocity Move axis ...
4 MC_Movelog WMove axis i..]
4 MC_Gearln Startgears.
4 MC_MoveSuperimposed Positioning...

» [ Time-based 10

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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No. Action Remarks
28. Program as follows:
- Network 1: Drive SON
B2
*MC_FOVER_DB"
W00 MC_POWER @
“Drive_Enable”
—AA4———kn ENO
UDB1 %M20.0
“PositioningAuds_ Status — " Drive_status”
17— s Busy —...
W10 Error =
“Drive_SON" Errorld
F—— F———Enable
0 — stopMode
- Network 2:
W20.0 %103
“Drive_status” “Homing_Enable”
— t { —
~  Network 3: Homing
%83
“MC_HOME_DEB"
w103 MC_HOME
“Horning_Enable” e
_| l—EN ENO
“wWB1 %105
“PositioningAuds_ Done — "Homing_Dene”
17— s Busy —..
CommandAbort
.“HJHDA ed—
Homing_
Execute” Error —-
_| l—E)necute Errorid
0.0 — Position
0— Mode
¥  Network 4: Relavtive positioning
Relatively positiening for 100 mm with the speed of 50 mmls
B4
fC_
MOVERELATIVE_
DB*
w105 MC_MOVERELATIVE %,
“Homing_Done” @
_| l—EN ENO
“wWB1 Done — .
“PositioningAuds_ Busy =t
1" — s Commandabert
ed =i
0.6 B
"Relative_
Execute” Errorid
— ———Eecue
100.0 — Distance
50.0— Velocity
0 Acceleration
o Deceleration
0— Jerk
~  Network 5: Absolute positioning
Absolutely positioning to 1000 mm with the speed of 200 mmis
“WBS
"MC_
MOVEABSOLUTE_
. W05 ) MC?MDVEABSDLLHE@
Homing_Dane’
_| l—EN ENO
“DB1 Done — -
“Positioningfuds_ Busy— -
1" — Ais Commandabart
ed—..
WM10.7 -
*ABS_Execute” e
—— —— e sl
1000.0 — position
200.0 — velocity
0— Acceleration
0— Deceleration
0— Jerk
Direction
29. Compile and load the project into devices.
30. Switch to online mode and activate the monitoring function.

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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5 Operation of the application

"Drive_status”
|1 1

"Homing_Enable®
[}

fodify

Rename d

Netwe Define tag...
Rename tag...
Commg Rewire tag...
x Cut
k5] copy
g ¥ Delete
Homin Goto

Crass-reference information

Show overlapping ac

1 Insert network
Insert STL network

Insert empty box

"Posit

g| modifytoo

Crrl+F3

Ew Froperties

1 Execute
0.0
0.0 —{Position
]
0 —{Made

Ctrl+Shift+l
Cirlshifter | Displayformat ’
Ctri+Shift+P Monitor from here
CirleX Monitor selection
Crl+C
Ctrl+V
Del
3
Shife+F11 (NO
FALSE
Ctrl+R ‘.KM10..5 .
bne =="Homing_Daone
ShifesFs |15Y
ort
Alt+Enter | ed
rror
Errorld

No. Action Remarks
31. Modify M10.1 to 1 to make drive SON:
¥  Network 1: Drive SON
Comment
WDB2
*MC_POWER_DE"
YM10.0 MC_POWER @
“Drive_Enable”
i1 EN ENOD
FALSE
DB %W20.0
*PositioningAxis _ Status == "Drive_status”
17— s Busy
UM10.1 Errar
' ] Medify to 0 Curl+F3
—r ;
- Crrl+5hift+l 5
Rename tag... Cerl+ShifteT Display formst '
Rewire tag... Ctrl+5hift+F Monitor from here
Manitor selection
Cut CrrleX
¥  Network - i
Copy Ctrl+C
Commen ste Ctrle
420 ¥ Delete Del w103
"Drive_stg Goto » “Homing_Enahble”
1 F Shift+F {
W% Insert netwark Ctrl+R
- N K Insert STL network
etwor Insert empty box Shift+F5
Comment N
Properties Alt+Enter
32. Modify M10.4 to 1 to perform homing:
M20.0 M10.3

Position Control with S7-1500 and SINAMICS V90 via IRT PROFINET
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5 Operation of the application

speed of 200 mm/s:

¥  Network 5: Absolute positicning
Absolutely positioning to 1000 mm with the speed of 200 mm/s
WDB5
“MC_
MOVEABSOLUTE
DE"
M10.5 MC_MOVEABSOLIJIE‘E‘
“Homing_Done” .
i EN ENO
Daone
YpR1 Busy
“Positioningfxds_ SmmEri
- . ed
1 Pods
Error
WM10.7
Errorld
Nodity 10 cuters
Rename block... -Id.m . CtrIF.-:
Modify operand ... Ctri+Shift+2
Define tag... Ctrl+5hift+l 5
Rename tag... Crrl+shift+T Display format '
Rewire tag... Crrl+shift+F Monitor from here
x cut Ctrlex Monitor selection
5| copy Crrl+C
[ Paste Ctrl+v
% Delete Del
Goto ]
Cro information  Shift+F11
Show overlapping accesses
k%)% Insert network Crrl+R
h Network € Insert STL network
Insert empty box Shift+F3
Properties Alt+Enter e Properties

No. Action Remarks
33. Modify M10.6 to 1 to perform relative positioning for 100 mm with the
speed of 50 mm/s:
|
Nodify 00 coi-r3
~  Network4
Relatively pg Leshin) o Curl+Shift
Crrl+Shifi+ X
Rename tag... Cul+shift+T Displayformat '
Rewire tag... Ctrl+5hift+F Monitor from here
Monitor selection
x Cut Crrl+x
Ctrl+C
Crrl+v
WM10.5 Del
“Homing_D .
— - e
ence infarmation  Shift+F
ping a
“Positionin 1 Insert network crrl+R
Insert STL network
Insert empty box Shift+F3
M10.§
%mpenies Alt+Enter
1 Execute
100.0 —Distance
50.0 —Ivelocity
1.0 —1Acceleration
-1.0 —Deceleration
1.0 —Jerk
34. Modify M10.7 to 1 to move to absolute position of 2000 mm with the
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6 Related literature

Table 6-1

Topic

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

\2\ Download page of this entry
https://support.industry.siemens.com/cs/ww/en/view/109739053

\3\

7 Contact

Siemens Ltd., China
DF M3-BF GMC

No. 18 Siemens Road

Jiangning Development Zone

Nanjing, 211100
China

mailto: mc_gmc_mp_asia.cn@siemens.com

8 History

Table 8-1
Version Date Modifications
V1.0 03/2016 First version
V1.1 05/2018 Upgrade project to TIA Portal V15
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