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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: http://www.siemens.com/industrialsecurity.
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1 Introduction

1 Introduction

Introduction

In this manual, the basic application of position control with the TIA Portal element
V90 “HSP” > Hardware Support Package = of SINAMICS V90 PN will be
described in detail.

The described solution in this document contains SINAMICS V90 HSP in
combination with the necessary commissioning of a SIMATIC S7-1500 PLC.

NOTE V90PN HSP (Hardware Support Package) can be used only in TIA Portal V14 or
further versions.

The V90 HSP can also be connected only to SIMATIC S7-1500 PLCs.

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

Figure 1-1
SIMATIC PLC PC/PG
== | T
I
£ I oy [l —
— S ——

[ PROFINET IE

L D

og ol |[]

o” o (
_Encoder cable En n
_Power cable_ =
- v =

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

IO Supervisor

==
10 controller .

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.

SINAMICS V90 PN Position Control with HSP in S7-1500
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2.2 Hardware and Software Components

2.2.1 Validity

This application example is valid for

e TIA Portal V16

e S7-1500 CPU with PN interface

e SINAMICS V90PN FW V10400

e HSP_V16_0185_001_SINAMICS_V90_PN_1.4
e SIMOTICS S-1FL6 Li motor

222 Used Components
The application was generated with the following components:

Hardware components

Table 2-1
Component No. Article number Note
SIMATIC S7-1500 1 6ES7511-1TK01-0ABO V2.5
CPU 1511T-1PN
SINAMICS V90PN 200V 1 6SL3210-5FB10-1UFO 100W
SIMOTICS S-1FL6 Li motor 1 1FL6024-2AF21-1AA1 100w

Standard software components

Table 2-2
Component No. Article number Note
TIA Portal 1 V16
HSP_V16_0185 001 V90 PN | 1 V16
SINAMICS V-ASSISTANT 1 V1.06.02

Sample files and projects
The following list includes all files and projects that are used in this example.

Table 2-3
Component Note
109780895_SINAMICS_V90PN_position_control_with_S7-1500_ Project file
and_HSP_CODE.zip
109780895_SINAMICS_V90PN_position_control_with_S7-1500_ Reference
and_HSP_DOC_v13_en.pdf document

SINAMICS V90 PN Position Control with HSP in S7-1500
Entry-ID: 109780895, V1.2, 02/2020
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3 Basics

3 Basics

3.1 Basics regarding SINAMICS V90 PN HSP (Hardware
Support Package)

The SINAMICS V90 PN supports the following main telegrams:

Standard telegram 1
Standard telegram 2
Standard telegram 3
Standard telegram 5
Siemens telegram 102
Siemens telegram 105

The SINAMICS V90 PN also supports the supplementary telegram 750, but it can
only be used together with a main telegram, such as telegram 5 and telegram 105.

If VOO PN HSP is used for applications TO (Technology Object) inside of the
SIMATIC S7-1500 must be used.

The V90 PN HSP contains a predefined telegram 105 in its configuration
which can be used in different kind of applications (positioning, speed
control ...).

NOTE

NOTE

The telegram configuration which has been implemented inside of the V90 HSP
element cannot be changed by the user.

Telegram 750 only could be used in V90 PN FW V1.03 or above version.

SINAMICS V90 PN Position Control with HSP in S7-1500
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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
1m§0 :
PE
B
o2 3
e}
£ SIMATIC $7-1500
PM | ps CPUISN
TZ‘VOV 24V+ QV PE ijld
SINAMICS V30 PN H T
UV W Pont2 Portt
\ - w -
3.2.2 Trial-run for V90 PN and 1FL6 motor

Table 3-1 Trial-run

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.

Check if the motor can run properly.

SINAMICS V90 PN Position Control with HSP in S7-1500
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3 Basics

3.3

NOTE

Install V90 PN HSP in TIA Portal

Install V90 PN HSP in TIA Portal as follows:

https://support.industry.siemens.com/cs/ww/en/view/72341852

Table 3-1

The V90 PN HSP file can be downloaded from the following SIOS entry:

No.

Action

Remarks

Open the TIA Portal software and click the “project view”

s Siemens

Open existing project

Recently used
Froject Fath

Open existing project
Create new project

Migrate project

Welcome Tour [<]]

[7] Activate basic integrity check.

Installed software

Help

@ User interface language

Project view

Click the “Options” and select the “Support packages”

TA S5
[t Siemens

Froject Edit View Insert Online | Options |Tools Wndow Help
3 [ ¥ ) saveproject Sh M i Of T Settings

= Manage general station description files (G5D)
Devices X _
2 Start Autornation License Manager

#
!

e

e &¥ Go offline

= ﬂ Show reference text

| LI Global libraries

b 1ai Online access

» r:w Card Reader/USE memory

SINAMICS V90 PN Position Control with HSP in S7-1500
Entry-ID: 109780895, V1.2, 02/2020
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3 Basics

No.

Action

Remarks

Add the file from system

Products Local support packages:

Installation of support packages. Heme installed  Version Type Arucle number

e HSP HM Bazic Panelz KP40O, KTP400, KTP400... Ye: V1.00.. Hardware GAVEE4T-DA™ 11-..

e HSP HM Comfort Panels 1500, 1900,2200  Ye: V1.00.. Hardware 6AV2124-**C02-..
HSPO] [ .
HSPO]
Open ¢ © A |« ZIWWB(C) » DCY > VIOPN HSP v & EEVIOPN HSP »
Open
poq R FEIEE = @
PID Cl ~ - =

- L] =8
odl o GEEE

-9 mem

| & wisp_v16 0185 001 Sinamics vo0 PN... |2019/10/16 157 Siemens TiA Por..

L N Y

PID Ce v < >

SZFE(N)E | HSP_V16_0185_001 Sinamics V90 PN_1.4 | Support packages e

Descriptic

1 #1570) ]
B rT— E———

Check the “HSP_V16_0185_001_SINAMICS_V90_PN_1.4"and then click on
“Install”

Products Local suppont packages:
Installation of support packages Name. Instslled  version Type Aticle number
ot b HSP HM Basic Panels KP400, KTP400, KTP400... Yes V1.00.. Hardware GAVEEAT-DA"11-.. A
Lo 6AV2124-77C02-. —
HSPO185 SINAMICS VS0 PN V1.0 65L3210-5F 0.
6ES71555A4000._ =
Open user Communication wizard Yes V120
Open user Communication wizard Yes Vi =
PID Clazsic Control Yes Vil
PID Classic Control Yes viise
PID Classic Control Yes vI15P2
Bl | P Classic Control Yes viz
H ) P Clazsic Control Ye: Vi3
§ | mD Classic Control Yes vi3sPl
Il PID Classic Control Yes viz
PID Control Yes Vi
PID Cantrol Ye: viisel
PID Control Yes viis_
PID Control Yes vi2 [v]
Dezcription:
HSPO185 Sinamics VS0 PN 1.0, 65L3210-5FxoealFx
[ Add from file system ] Download fom the Intemet

Products Local support packages:
(i S e e e | Name installed | version | Type Article number
GaTRrEmE [ EasyMotion Control Yes V13 SP1 P
O e [ Easynmotion Control Yes via L
[ gsdmivz.32siemens-sinamic.. Yes 10  GSD %
[ gsdml+2.32siemenssinamic.. Yes 10 GSD
["] gsdml+v2.32siemens-sinamic.. Yes 10 GSD
["| HSP HM Basic Panels KP400, .. Yes V1.00.. Hardware BAVEEATOAT1 1~
[ HSP HMI Comfort Panels 1500... Yes V1.0.0... Hardware 6AV2124-*C02-..
R 1 Hspo13s EmzooproFcz 47 ves V10 Hardwsre 65L3514-1KE135...
5 3 6513210-5Foocxc.
Support Package Installation (=] 1 5557155544000
3 BAVT 674-1LA%2-.
Installation can enly be continued when all instances of the TIA
Portal have been closed. Clase al instances of the TIA Portal
| _ —

SINAMICS V90 PN Position Control with HSP in S7-1500
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3 Basics

Package.
Support Package Installation |§|

The installation was successfully completed. |t is once again
possible to work with the TIA Portal.

|
I Restart I Finish Cancel

No. Action Remarks
6. After closing the TIA Portal software - click “Continue®
Support Package Installation @
Click 'Continue >="to start the installation.
I Continue > I Cancel
7. Click the “Restart” button and finish the installation of the Hardware Support

SINAMICS V90 PN Position Control with HSP in S7-1500
Entry-ID: 109780895, V1.2, 02/2020
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4 Configuration

4

4.1

41.1

Configuration

In this section, the configuration for the example position control with V90 PN HSP

will be described in detailed.

Introduction of the VOOPN HSP in TIA Portal V16

Add the SINAMICS V90 PN via HSP and start with the configuration

Table 4-1

No.

Action

Remarks

Open the TIA Portal and create a new project:

‘ I Siemens - C:\Users\SNC\Desktop\Printmark_V90PTI application example\Sinamics V90PN HSP with $7-1500 Position contro\Sinamics V90PN ...

Project Edit View Insert Online Options Tools Window Help

Totally Integrated Automation
S Y sevepojet 3 M =

2 X D 5 MG [} & coonline ¥ coofiline i [A"* PORTAL

Options

)
Syse] ki)

~ | Find and replace

Find !
E
3
E
H

i3 ungrouped devices

58 Securitysettings
l&§ common data

|50 Documentation settings
[@ Languages & resources

6 Properties [} Info )| %) Diagnostics
« portat view

SINAMICS V90 PN Position Control with HSP in S7-1500
Entry-ID: 109780895, V1.2, 02/2020

12




© Siemens AG 2020 Al rights reserved

4 Configuration

No. Action

Remarks

n

3. 1. Double-click the node “Devices & networks” from the project tree
Select in the right side panel select the “Hardware catalog” tab

3. Click on “Drives & starters”-> “SINAMICS drives”-> “SINAMICS V90 PN”
and then select the version of the used SINAMICS V90 PN drive

Options

- ‘ Catalog

|

|<Search>

|liat!

g Filter Profile: | <All=

[+

»
¥ [ HM
] F_u FC systems
~ [ Drives & starters
3 rfu SIRIUS motor starters and soft starters
v [42 SINAMICS drives
3 I—Si SINAMICS GT10M
13 I'Si SINAMICS G120
L3 rSE SINAMICS G120C
3 I;g SINAMICS G120D
3 I'Si SINAMICS G120P
L3 I'S: SINAMICS G130
3 I;: SINAMICS G150
» [ SINAMICS My
13 I'S: SINAMICS 5120
[= c cien

- I'S; SINAMICS V90 PN

» 32 V30 PN, 1ACI3AC 200V-240V, 0 1kW
b lg V90 PN, 1ACI3AC 200V-240V, 0.2kw
3 F;: W90 PN, 1ACI3AC 200V-240V, 0.4kw
3 ’;: W90 PN, 1ACI3AC 200V-240V, 0.75kwW
3 ’;; W90 PN, 3AC 200V-240V, 1kw

3 ’;; W90 PN, 3AC 200V-240V, 1.5kW

3 ’;: W90 PN, 3AC 200V-240V, 2kw

3 ’;; W90 PN, 3AC 330V-480V, 0.4kw

fiojejed atempiey (E

5|00} auljuQ E”

snsel@iru

sauelqr] E”

4., Double click the “V90PN,1AC/3AC 200V-240V,0.1kW”

Options

v | Catalog

| <search>

E Filter Frofile: | <All=

» r:u Controllers
¥ [ Hw
] r:u PC systems
- ri. Drives & STarters
» [ SIRIUS motor starters and soft starters
» [ SINAMICS drives
] I;E SINAMICS GT10M
] I"* SINAMICS G120
] I;B SINAMICS G120C
] I“ﬁ SINAMICS G120D
L3 I;E SINAMICS GT120F
] I;; SINAMICS G130
] r& SINAMICS G150
v [ SINAMICS My
] r‘g SINAMICS 5120
] I's: SINAMICS 5150
- r‘-a SINAMICS V30 PN
- r& V90 PN, 1ACI3AC 200V-240V, 0.1kW
4k 6513 210-5FB10-1UFO
3 r& V90 PN, 1ACI3AC 200V-240V, 0.2kwW

SINAMICS V90 PN Position Control with HSP in S7-1500
Entry-ID: 109780895, V1.2, 02/2020
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4 Configuration

A Filter Profile: | <Alb>
v &2 SINAMICS V90 PN
w (a2 V90 PN, 1AC/3AC 200V-240V, 0.1kW
& 6513 210-5FB10-1UFx
» 32 V90 PN, 1ACI3AC 200V-240V, 0.2kW
» '3 V90 PN, 1AC/3AC 200V-240V, 0.4kW
» &2 V90 PN, 1AC/3AC 200V-240V, 0.75kW
» &2 V90 PN, 3AC 200V-240V, TkW
» 32 V90 PN, 3AC 200V-240V. 1.5kW
» &2 V90 PN, 3AC 200V-240V, 2kW
» ‘& V90 PN, 3AC 380V-480V, 0.4kW
» &2 V90 PN, 3AC 380V480V, 0.75kW
» 32 V90 PN, 3AC 380V480V, kW
P ‘a2 V90 PN, 3AC 380V-<480V, 1.5kwW
» [a2 VOO PN, 3AC 380V-480V, 2kW

, -

v  Information

Device: [ L2
VS0 PN

Artucle no | 65L3 210-5FB10-1UFx

Version vis =
vio

Descnption Vil
vi2

SINAMICS VIO F V13 -

e
v -~

No. Action Remarks
5. Select the corresponding article number and the corresponding V90 PN drive | In this application
firmware version: the drive
v Catalog 68L3:’2.10-5F810-
e 1UFOQ” is selected
7-$ean:h- il Wt

(0.1KW / 200V
drive and the V90
PN firmware is
V1.4)

6. Drag the VOOPN to the network view:
Sinamics V90 H5P control with 57-1500 » D

evices & networks

- X

Tk Network ” Connections *

B b

Drive_1
Vo0 PN

Mot assigned

|E Topology view ||,5th Network view |||]'f Device view |

J Network overview

Yi | Device

LI

* SINAMICS V_1

» Drive_1

SINAMICS V90 PN Position Control with HSP in S7-1500
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No. Action Remarks

7. Double click the VOOPN to enter the properties field: Example:
Here, you can configure information about the device name, Ethernet PROFINET
address. .. device name:

Sinamics V90PN HSP with $7-1500 Position control » Ungrouped devices » v90pn1 [V90 PN] Vgopnl
‘E Topology view ||5E'h Network view |m'|' Device view L

df [oprilvoorn] 7] B B[]0 [H] @2 EE EESE:Q{ET
E address:192.168.
I 0.2

(<]

EL] ; 100% T ===

‘g Properties "‘A-l Info || ] Diagnostics ‘

JGeneraI ” 10 tags || System constants ” Texts |
- foaey
Catalog information
~ PROFINETinterface [X150]
General Name: |VBUpn1 ‘

Ethernet addresses Author: | SNC

Cyclic data exchange
H Comment:

] !

General

¥ Advanced options
Identification & Maintenance
Kodule parameters

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

4.1.2

Parameters change and download

You can use VOOPN HSP to do the parameters commissioning such as selecting the motor and
encoder, setting the line supply voltage, brake control and so on.

Table 4-2

No.

Action

Remarks

1.

Click on the parameters from project tree as below:

Project tree m «
Devices

5
(=3

¥ 7 Sinamics V90 HSP control with S7-1500
B Add new device
t,-Eh Devices & networks
Ungrouped devices
* 7 v0pn1 [V20 PN]
evice configuration

Online & diagnostics
2" Farameters
¥I} Commissioning
» ?5 Traces
3 vo0pn1 [voo PN
r E:". Security settings
~ [[3 Unassigned devices

112 vaopn1 [veo Fu]

After clicking the parameter, you will see the parameter setting:

- .

Motor and enceder

Basic settings
g Motor and encoder

Brake control

Motor: | 1FL6022-2AF21-Ax1 230 Virms, 3000 rpm, 1.2 Arms, 0.16 Nm, 0.05 kW, INC. 2500 ppr

Basic settings

[) Extended settings

Limit values

Brake control

Torgue limit lowerlregenerative:

Rated volage: [230 Vrms Encoder: [Incremental encoder 2500 ppr |
Rated speed: 3000 pm Brake: |wihoutbrake |
Rated current:
Rated tarque:
Rated power:
Line supply voltage:
Quick stop (OFF3 ramp-down time):
[ Reversal of motar direction
Speed limit in positive direction of rotation:
Speed limit in negative direction of rotation:
Torque limit upperimotoring:

&
0
a8
z
3

Motor holding brake configurati

on: | Mo motor holding brake available

It is possible
to adapt the
parameters
via the shown
options.

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

No.

Action

Remarks

After finishing the parameter setting it is possible to download it via the selection

“Ungrouped devices”:

Project Edit Vview Inse Online Options Tools

X s

Cf D3 saveproject 5 X 3
m 4

B & coonline ¥ Goofiline fr [N W € H ]

~ _] sinamics V90 HSP control with S7-1500
¥ Add new device

Devices & networks
-2 \@0pni [V90 PN] o
I'Devlce cunaguratmn
% Online & disgnostics

B Parameters

It commissioning

b [ Traces
@ vsopn1 [veo Pi
» 55 Security settings
~ (3 Unassigned devices
2 v90pn1 [veo PH]
» [§§ common data
» [5]) Documentation semtings
» [ Languages & resources
~ [} Online access
Y Displayhide interfaces
» [ Intel(R) Dual Band Wireless-AC 8260 ]
= [ Intel(R) Ethernet Connection (2) 1219-.. &
B2 Update accessible devices
1§ Display more information

» [32 v90pn1 [192.168.02]

Control panelioptimization

Control

Optimization

Master control:

B et

Configure

e
Duration of the testsignal: 2000 ms

Maximumn angle of motion in

each direction (sbsolute valu...

(] Extended settings

Perform (rotating measurement)

low —

Warning:
For mota
optimiza
irespect

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

4.1.3

Online commissioning and optimization

Table4-3

No.

Action

Remarks

Select the V90 PN device -> right click and select “Go online:

ﬁ Add new device

= % Ungrouped devices
¥ 3 90pn1 [V3

v [ Intel(R) Dual Ban
- Eﬂ Intel(R) Ethernet|
B2 Updste acce

b [ Card ReaderiUSB m

[ | ] Sinamics V90 HSF contr.
iy Devices & networks.

PN

» Parameter

Device ¢ "
¥
%) Online & & F‘aram.eters )
3 Poramete ¥ commizsioning
Vi commissi ~ Open
» "j Traces Open in new editor
8 voopni | Ctrl+x
» 5§ Security settings| CrrlaC
+ [[3 Unassigned dewi Ctrl+
;Evgtlpm [v30 ¥ Delete Del
» [g§ common dats Rename 2
J Documentation
» [ Languages are & Go 1o topology view
= - oy Go to network view
I+ [ Online access
Y Displayhide ime|  Compile 4
Download to device 3

i Display more| & § .
¥ E[I PCinternal [Loca] | online & diagnostics Cul+D
» [H PLCsIM[PNE] | 8RR Compare y
» [ usB [s7use] |Gy Searchin project Ctrl+F

» EﬂTe\eSeNlce [Autd ~&l o

= Print... Crl+P

& Print preview...
Export CAxdats...
g Properties Rlt+Enter

ange device

Upload from device (softwa

Click on the “Commissioning” and then get the master control access:

when there is a connection o the PC.
The connection s manitored cychcally.

Application monioring ime. 3000 ms

ok——|| cancel

jgnostics

Control panelioptimiza . | | Control
~ [ Sinamics V90 HSP.. @ ontrol
I Add new device Control panel
dfh Devices & netuw.
~ i Ungrouped de... g ster control: Drive. Operating mode
TEwopmilv. 3 Koy Eea N B ) > [ [
¥ Device c..
] Online &.
Control
om [~ Db Forerd
1 vaopnt
» g Securitysettings
v [ Unassigned d. Drive status Actual values
15 voopn 1v9... (5 .
» [§§ Common data rl | Operetion enabled Actual speed smosthed:
» [5]) Documentation.. | safetyenable missing Absolute actusl current smoothed:
» [@ Langusges & re ) Fault present Actual torque smoothed:
[ Online sccess Notor utiizstion thermal: |0.00 -
Y Displayihide int
» LR Dusi 851D
v (3 il Ether 1
£7 Updste acce
1 Display mor...
» L7 FCincernal [Loc.. 18D
» CAFLCsIMIPNIE] 5
3. S : If the
Control panel | Optimization . . .
4 communication is
Conrol paneliopimizs. .
Control
not stable, it is
Control panel . .
possible to increase
Mester contol orve. Operating mode
® % Oescivr a ) the monltorlng time
Contol to for example
| The mastor contro of the control panel will be activated.
s Doyouwant to continue? 3000ms
This uncticn i for commissianing, diagnostics and senvice
f e The safety settings of the PLC wil be switched ofl
d The 'Stop with spacebar’ kunction cannat be guarsnteed for all
) opera cperatans ofthe e 2 ho o
o it B =
& Sotery Vo:; must 1ake the required measures. = s
il Pauitgl %0 Nm
The drive can only be controlled manuelly - e
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4 Configuration

No. Action Remarks
4. Click on the Switch on and use the JOG button to test the drive.
Control imizati
Master control: e Operating mode
5. Change the control panel to the optimization panel as below: Note:
n his
Optimization .. .

- - — optimization
panel it is
possible to
change the
dynamic

parameters for
the optimization
run.

If there is a need
for a more
detailed
configuration it is
possible to click
the extended
settings and get
more options.
(This optimization
is similar as one
button tuning in
V90 V-Assistant)

6. Click on the “start optimization” and then waiting for the motor optimization
run. When it has been finished, the new dynamic values can be saved in the
drive.
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4 Configuration

No.

Action

Remarks

After above operations the changes inside of the online drive should be saved

in the offline project.

Click on the “v90pn1” and then click on “upload from device”:

Tf Siemens - C:\Wsers\SNC\Desktop\Printmark_V90PTI application example\Sinamics V90 HSP control with 5$7-1500iSinamics V90 HSP control with $7-1500

Project Edit View Insert Online Options Tools

Devices

window  Help

B Add new device
By Devices & networks
~ [l ungrouped devices

» 5§ Securitysetings
~ [ Unassigned devices

» [§§ common data

GF (Y saveproject @ X 2 = X s @i 5[ I [ & Goonline &¥ Gooffine : g [M M@ 2 H (|| [=earchinprojece | G
Project tree m 4
Control panelloptimization M
Control p:
~ _] Sinamics V90 HSP control with 57-1500
Optimization
Master control:
777777 ~ 5 50pn1 [VI0 PN] A Actare
Y Device configuration
%] online & diagnestics "/
B Parameters
¥ commissioning .
» [ Traces Exrfipre
1% voopn1 [voo PN]
i Tuning: Dynamic factor: low -
f Duration of the testsignal: | 2000 ms
1@ vo0pn1 [voo PN] i Ms3imum angle of motion in
o~ d each direction (absolute valu... 1 Waming:
= For moto
» 5] Documentation settings. optimiza
iespect

b [ Languages & resources
~ [ Online access
Y Displayihide interfaces
» [0 Inte|(R} Dual Band Vireless-AC 8260 L]
~ [ Intel(R) Ethemet Connection (2) 1219-.. T
B2 Update accessible devices
5 Display more information

» [a2 v80pn1 [192.168.0.2]

["] Extended settings.

Perform (rotating measurement)

If the upload
button is not
available then
disconnect the
engineering from
the drive (“Go
offline”) and
upload the drive
in the offline
project.
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4 Configuration

41.4

Trace function introduction

If it's necessary to trace the signals of drive or motor during the commissioning,

then the trace function of TIA Portal can be used.

Table 4-4

No.

Action

Remarks

1.

Add the trace configuration in project tree:

Devices

e
=

¥ _] sinamics V90 HSP control with 57-1500 (1]
B¢ Add new device
gy Devices & networks

_______ 7 % Ungrouped devices i

~ [1# wopn1 [V90 PN] a
Y pevice configuration

% Online & diagnostics
E’Farameters
Vit commizsioning
7 ,r"" Traces
b (%3 Measurements
» [Zi Combined meazurements
158 voopn1 [vao PN]
» E". Security settings
~ [[3 Unassigned devices
Ui v90pn1 [va0 PN] a
» [g§ common data

Select the signals which you want to trace and define the recording
conditions:

FLERIZRGG R 2D
Rd Conigurati [l
Signals
Recording conditions m
Name Datatype | Address Color Comment
1 Speed setpaint after the filter REAL 62 I Fink =]
2 | Actusl speed unsmoothed (Encoder 1] REAL 61[0] | Em
3 | Torque actualvalue REAL 80 I Grass green
4 | Diagnostics encoder position actual v. DINT r479[0] I G rovn
<add>

l Recording conditions !

Trigger mode: | Start recording immediately [~]

A

LS

>
Cycle: [0.250 =
Recording duration (a): [1024.000 ms |2 | (] Use maximum recording duration (1024000 ms)

Value

SINAMICS V90 PN Position Control with HSP in S7-1500
Entry-ID: 109780895, V1.2, 02/2020
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4 Configuration

cs V90 HSP control with $7-1500 » Ungrouped devices » v90pn1 [V

PN] » Traces » Trace

I ERIZoH S

~ Configuration . B
Configuration

<Add>

Recording conditions

signals
Recording conditions B
B Signals
Name Data type Address Color Comment

1 Speed setpoint after the filter REAL r62 I Fink
2 Actual speed unsmoothed (Encoder 1 REAL r81[0] | M
3 | Torque actusl value REAL 180 Grass green
4 | Diagnostics encoder position actual v. DINT r479[0] I 5rovn

Trigger mede:

Recording duration (a):

Value:

Gele: [1000 3]

16384.000 ms | = | [@f Use maximum recording duration (16384.000 ms)

No. Action Remarks
There are several signals which can be traced:
Motor utilization thermal r34 REAL [ 2]
Power unit temperatures (Inverter maxmum value) r37[0] REAL
Power unit temperatures (Depletion lsyer maximumn value) r37[1] REAL
Missing enable sig r46 DWORD (BIT_EMUMERATED) 2|
Actual speed unsmoothed (Encoder 1) 61[0] REAL =
Speed setpoint after the filter r62 REAL
Actual speed smoothed 163 REAL
Absolute current actual value r68 REAL
Actual DC link voltage 70 REAL
Output voltage 72 REAL
Current setpoint torque-generating 77 REAL
Torgue setpoint total (Unsmeothed) r79[0] REAL
Torque actual value r80 REAL
Torque utilization 81 REAL
Diagnestics encoder pesition actual value Gn_XIST1 (Encoder 1) r479[0] DINT
Encoder actual position value Gn_XIST1 (Encoder 1) r482[0] DWORD
Met_temp_mod stator winding temperature 632 REAL
Control word sequence control rgos WORD (BIT_ENUMERATED) £
Status word sequence control 899 WORD (BIT_ENUMERATED) >
IF1 PROFIdrive PZD receive word (FZD 1) r2050[0] INT
IF1 PROFIdrive PZD receive word (PZD 2} r2050[1] INT
IF1 PROFIdrive PZD receive word (PZD 3) r2050[2] INT
IF1 PROFIdrive PZD receive word (PZD 4) r2050[3] INT
IF1 PROFIdrive PZD receive word (PZD 5) r2050(4] INT
IF1 PROFIdrive PZD receive word (FZD &) r2050[5] INT
IF1 PROFIdrive PZD receive word (PZD 7} r2050[6] INT
IF1 PROFIdrive PZD receive word (PZD 8) r2050[7] INT
IF1 PROFIdrive PZD receive word (PZD 9) r2050[8] INT
IF1 PROFidrive PZD receive word (PZD 10) r2050(9] INT
IF1 PROFIdrive PZD receive word (FZD 11) r2050[10] INT z‘
4. After finish the configuration, you should download the trace configuration:

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

No. Action Remarks
5. Click on the diagram and then click on the active recording button:
Sinamics V90 HSP control with $7-1500 » Ungrouped devices » v90pn1 [V90 PN] » Traces » Trace _amx
A Configuration [ Diagram
AT =)
ing completed - -
C LN A= B RE RN EES
112572000 B:33:33.348 AM Trecelinstaled races]
i |
<& Signalr.. Neme Detztype  Duplayformat  Address  Formule [ color  Scaing group M. ¥ zcale Mex Vase  Unt Comment T
B —————— - = . — g
Sain  ma ke — IR — ]
6. After finish the recording, it is possible to use the buttons of the tool to zoom in, zoom
out and others operation.
Sinamics V90 HSP control with S7-1500 » Ungrouped devices » v90pn1 [V90 PN] » Traces » Trace
AL EIFEREF D22
Status: Reoordim mmgleted -
00 WY QQ Th=lz=: 42 N HEEE 2
SINAMICS V90 PN Position Control with HSP in S7-1500
23

Entry-ID: 109780895, V1.2, 02/2020




© Siemens AG 2020 Al rights reserved

4 Configuration

4.1.5 Other related function introduction
NOTE The setup for the PROFINET parameters like device name and IP address can
be setup via the V90 PN HSP element in the project tree under “Online and
diagnostic” = Functions - Assign ...
It is also possible to set the PROFINET parameters via the TIA Portal live list
(Project tree > Online access - *....LAN adapter = “Online and diagnostic” >
Functions > Assign ...).
NOTE With the V90 PN HSP element it is possible to check the drive for alarm and fault
information, acknowledge faults and save or reset the drive.
Table 4-5
No. Action Remarks
1. Click on the V90pn1 and change it to online mode:

Project tree m «

Devices

s
e
=

“L' Add new device
a Devices & networks
= % Ungrouped devices

> 7 Sinamics W20 H5P control with 57-1500

Hs

Genera
Diagno

I Online access

= Diagnostics

|
ctic status

Active messages
Message history
» Actualvalues

l]'f Device confi
% Online & dia
E" Farameters
lﬁ Commission
= E Traces
ﬁ Add new
ﬁ Trace

] p_s Measurer
» [ S Combine
L2 v90pn1 [V90

E—% Security settings
L@ Unassigned device:
@ voopni [voo Pr
» [g§ Common data
4 I—j]] Documentation set

}

» Eu Intel(R) Dual Band

| il
______________ [z v@0pn1 [VIO |

Change device

13* Parameters
I Commissioning

Cpen

Openin new editar
}{' Cut Ctrl+X
_ilg Copy Crrl+C
¥ Delete Del

Rename F2

& Go to topology view

Eg'h Go to network view
Compile 4
Download to device 4

= I'*_m R o e ﬂ Go online Cerl+K
. P o one T
Y Displayhide interfa| & =7 =70= ) -
%] Online & diagnostics Crrl+D

ETinterface [X150]

= Iii plogd from device (softvare}
b Q) Languages & resE :

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

No. Action Remarks
2. Click on the diagnostics - it is possible to see the information of the drive:
Online access Il Di R
_ iagnostics
General ) o]
Diagnostic status
Active messages Module
Message history
b Actual values : [vao PN
» PROFINET interface [X150] icle number: |6SL3 210-5F810-1UF0
b Functions
= Hardware |1
Saveireset
Firmware |V1,21
Module information
Module name |v90pnl
|
a
te: [Thursday , January 01, 1970 00 : 00 I=]
N Manufacturer information
i Manufacturer description: |S\EMENSAG
al number: |SZV13YOL001 807
Frofil=: [16%3400
Profile details |
Diagnostic status
Status
Module exists.
Maintenance demanded
3. Click on the Active messages - it is possible to acknowledge faults:
Online access Il .
B B Active messages
w Diagnostics
General
Diagnostic status ﬂ Acknowledge faults
.
Message history Faults
» Actual values Fault code Message
¥ PROFINETinterface [X150] 3 EERE SR
» Functions
Savelreset
Alarmns
Alarm code Message
8526 PROFIdrive: No cyclic connection
il
»

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

No. Action Remarks
4. Click on “Save/reset” - it is possible to select the save/restart function:
Online access 1
- - Savelreset
w Diagnostics
General Save data in the drive
Diagnostic status
:‘cetlve me;satges RAM
ssage history Save
w Actual values * |
Actual values ROM
Status bits
» PROFINETinterface [X150]
~ Functions Restart drive
Assign IP address
Assign PROFINET device na...
Settime Restart
Resetinterface parameters
Saveireset
Restore factory settings
Y » Start
Load data from memory card to drive
| Load
D * | Safely remove card
ROM
Copy data from drive to memory card
| Copy
* D | Safely remove card
ROM
5. Setup the PROFINET device name / IP address:
= Functiens
Assign IP address
Assign PROFINET device na...
Settume
Resetinterface parameters
Savelreset

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

4.2

4.2.1

Table 4-6

Configure PROFINET settings via the TIA Portal

Add S7-1500 into the project

No

Action

Remarks

Switch

Project  Edit

3§ 34 B saveproject 3 ¥

to Project view

n examplesinamics VOOPN

View Insert Online Options Tools Window Help Totally Integrated Automation
X Qi GIME® B F coonline & Gooffline 4 PO

dz B RTAL

]

[@ Langus

Devices

+ | Details view

|tk Devices & netwarks

[&2 ungrouped devices

8§ Securitysettings

[a§ commen data
Documentation settings

Options

]
syse] kit

« | Find and replace

Find

EETTE =]

tructures

ges & resources

Project  Edit

[ (Y I seve project =4 ¥

View Insert Online Options Tools Window Help
X D& T MG R & coonline g¥ Go offline

Devices Device name:

¥ _] sinamics V9OFN HSF
B Add new device

» i Ungrouped devices

Controllers
b g Securitysettings » [m simaTIC 57400
+ [g# Common data » [ SIMATIC ET200 CPU
» [5]] Documentation settin... » il Device proxy

b [@ Langusges & resources
» [igi Online access

I T—

Add new device X

~ [l Contrellers Device:
» [ simaTIC 57-1200
» [ SIMATIC 57-1500

» [l simamc 57-200

N

HM

~ | Details view

Description

Name

|

PC systems

Drives

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

Add new device

Device name:

[PLc

Controllers

L

HII

PCzystems

[+ Open device view

[ CPU 1512C1 PN

[ CPU1513-1 PN

[ cPU15152 P

(il €PU 1516-3 PNIDP

(1§ CPU 1517-3 PNIDP

[ CPU 15184 PNIDP

[l cPU 15184 PNIDF ODK
[ CPU 1518-4 PNIDP MFP
[ CPU1511F1 PN

[ CPU1513F1 PN

[ cPU1515F2 PN

[ cPU 1516F-3 PNIDP

[ cPU 1517F-3 PNIDP

[ cPU 1518F4 PNIDP
[ cPU 1518F-4 PNIDP ODK
[ CPU 1518F-4 PNIDP MFP
[ CPU 151171 PN

[ CPU1515T2 PN

[ cPu 151673 PNIDP

[ cPU 151773 PNIDP

[ CPU1511TF-1 PN

[l CPU1515TF2 PN

[ cPU 1516TF-3 PNIDP
[ cPU 1517TF-3 PNIDP
[ Unspecified CPU 1500

{ vy v v vwwvwvvwvwwvvrerwvrvrwwvrwwww

[<]

Device: =

Unspecified CPU 1500

Article no.: | BEST SHKAKOOHONK |
Version: [vzs [~]
Description:

Unspecified CPU 1500

OK 1 | Cancel

No Action Remarks
In 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 de
Device name:
[PLc_1
- rL_[. CPU Device:
» [l CPU 1511-1 PN
» [ cPU1511CA PN ||
7 u
controllers » Ll CPU 1512C-1 PN
» [l CPU 15131 PN
I u
”__i-CPU15152PN CPU1511T1 PN
» LW CPU 1516-3 PN/DP
D » [ CPU 15173 PNIDP
» [jf CPU 1518 PNIDP Article no: | 6ES7 511-1TKO1-0ABO |
] h CPU 15184 PN/DP MFP
— » ([l CPU 1511F-1 PN =|[EE=CHE
» [l CPU 1513F1 PN Technalagy CPU with display; work memary 225
» [l CPU 1515F2 PN KB code and 1 ME dats; 60 ns bit instruction
e ‘ time; 4-stage protection concept, technology
b [ CPU 1516F-3 FNIDF functions: extended Motion Control, closed-oop
PCsystems » "j. CPU 1517F-3 PNIDF control, counting & measuring; tracing; FROFINET
I " 10 centroller, supports RTIRT, performance
D r{l S PN{DP upgrade PROFINETV2.3, 2 ports, I-device, MRP,
¥ [l CPU 1518F-4 FNIDF ODK WRFD, transpert protocol TCFIIF, secure Open
» [[§ CPU 1518F-4 PNIDP MFP User Communication, 57 communication, Web
Tl CPU 151171 Py server, DNS client, OPC UA server data access,
vm - isachronous maode, routing; Runtime options,
[l 6ES7 511-1TKO1-0AB0 firmware V2.5
» [ CPU 1515T2 PN
» [ CPU 1516T3 PNIDP
] F"_u CPU 1517T-3 PNIDP
» [l CPU 1511TF-1 PN
» [l CPU 1515TF-2 PN
= . [v]
[<] il >
[w) Open device view r 0K 1 | Cancel
4. | Otherwise, you can add an unspecified CPU1500 into the project:

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

No

Action

Remarks

If an unspecified 1500 CPU has been added, you can detect the
connected CPU by clicking the “Detect” and search it with online

access

T, Siemens - C:\Users\SNC\Desktop\Printmark_V9OPTI application example\Sinamics VOOPN HSP with 57-1500 Position control\Sinamics VOOPN ... — O X

Project Edit  View Insert Online

Cf (Y saveprojecr & ¥ ¢

Options
X D2 5 MG E R § coonline 4¥ Gooffine | gz [N

Tools  Window Help

Totally Integrated Automation
4 POR

TAL

4 Portal view

...h $7-1500 Position control » PLC_1 [Unspecific CPU 15001 — &' il X [
Devices | Topology view [ dy Network vi | B¢ Device view || Options (2]
& g [PLC_T [Unspecific cPu 1500] [+ - G B £ (O%3 = O E
[~] |+ [catalog 5
= | ] sinamics VIOPN HSP with.. o 2
I Add new device = 8
e & @ sier H
i) » :4. P =
Iy 1| L L
b [l Program blocks » lmcrU &)
» [ Technology objects 1 2 3 4 5 5 » [@ol o
» [} Externsl source files » (@ po E
» (g PLCtags = » [ pibg 'E”.
w1 n. K :—ﬂ"' 2
~ | Details view s
- » [ AlisQ —
I T » (@ communicetons mes... [
N » [ Technology modules E
Neme » [ Interface modules 7
[ pevice configurtion [#] =
=g Program blocks un}
[ Technolegy objects E
Exteral source files = The device fs not spe g
Ei lesizas 3 Plesse use the 1z catalon to specify the CPU, @
-l pLe data pes - nhe configurstion of the connected device. |
) Wiatch and force tebles
(3 Traces
 OPCUA communication
Device proxy data
Program info [5]
PLC supervisions & alarms

Optional:

only in case of
unspecified
CPU 1500

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:

Fardv/are detection Tor PLC <]

Device

Flash LED

Online status information:

Type ofthe PGIPC interface:

FGIFC interface:

Device type

Interface type

[®_Prne

[ inzei(R Ethernet Connection (33 1218-LM

[ @=

Compatible accessible nodes of the selected interface:

Address

[ pisplay only error messJ9E

WAC address

Startsearch

Cancel
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4 Configuration

No Action Remarks
7. Press “Detect” button to detect the connected CPU:
Haraware GETECton Far PLC T — s
; Type of the PGIFC interface: B PNIIE [+
PGIFC interface: | R Intel(R) Ethernet Connection (2} 1219-Lk [+ ®
Compatible accessible nodes of the selected interface:
Device Device type Interface type Address MAC address
plc_1 CFU1S11T1 PN FNIIE 192.168.0.1 28-63-3683-69-21
[~ Flash LED
Online status information: ("] Display enly error messages
% Found accessible device plc_1
€ scencompleted. 1 compatible devices of 2 accessible devices found.
Scan and information retrieval completed. =]
=47 Retrieving device information...
4.2.2 Device configuration of the S7-1500 CPU
Device name and Ethernet address configuration via TIA Portal
Table 4-7
No. Action Remarks

PLC device click on “Online&diagnostics™:
I= [ Online access
1 Displayhide intedaces
» [0 COM [RS232/PFI multi-master cable] |53
= [ Realtek USE FE Family Contraller ]
ﬁ? Update accessible devices

- [ Ic 1.profinetinterface 1 [192.165.0.1]
% Online & diagnostics

1. Click on “Online access” to find the accessible devices, and under the

2. In this new window select “Functions” and change “IP Address” and
“Subnet mask” and then click on “Assign IP address™:

» Diagnostics

Assign IP address

~ Functions

Save service data

28 -63 -36 83 69 -21

IPaddress: 192 . 168 .0 .1
Subnetmask: 255 . 255 . 255 . 0

[ use router

Router address:

I Assign IP address I

setume Assign IP address to the device

» Firmware update
. i Devices connected to an enterprise network or directly to the internet must be appropriately
R REE AT BT 6 1 protected against unauthorized access, &.g. by use of firewlls and network segmentation.
Resetto factory settings For more information about industrial security, please visit
Format memory card http:ifwww siemens.cc urity

Note: in this project
the IP address:
192.168.0.1 and
Subnet mask:
255.255.255.0 will be

used

SINAMICS V90 PN Position Control with HSP in S7-1500
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4 Configuration

No. Action

Remarks

and click on “Assign name”

Click on “Assign PROFINET device name”, write the name on the field

~ Diagnastics . )
Assign PROFINET device name

General
Diagnostic status
Diagnostics buffer
Cyele time
Memary
Display PROFINET device name:
» PROFINETinterface[x1] Device type:
~ Functions

Assign IP address

Settime

» Firmware update

Reset to factory settings

Device filter
Format memory card
Save service data

Accessible devices in the network:

IF address. MAC address Device

Configured PROFINET device

[15117
|s7-1500 ]

FROFINET device name Status

(<]

u I>]

(3 I TR Y

[T) LED flashes

I Assign name I

Double click the “Devices&networks”-> “Device view” and select 1511T
CPU

...DPN HSP with $7-1500 Position control » PLC 1 [CPU 1511T-1 PN]

Devices = Topology view Hﬁﬂ] Network view  J[If Device view (2E]
et NAHE z
I o lPL:_w [CPU 151171 PN] vl [oog] ¢ g == | @ % J

5

= | ] Sinamics VIOPN HSP with 57-1500 Fo.. g
[ Add new device 8

g

[ B

» [l PLC_1 [CPU1511T1 PN] @

» [i4 Ungrouped devices e ||

» 5@ securitysertings B

» [[3 Unassigned devices w00 1 2 3 4 5 6 =4

» 5§ Common data Rail 0 5

» [5]) Documentation settings e

» [ Languages & resources g

~ i Online access “
Y Displayhide interfaces =

» [ Int=I(R) Dual Band Wireless-AC 826C -3

~ [ Intel(R) Ethemet Connection (2)... Fi/ a
82 Update accessible devices &
i Display more infarmation -

~ (@ plc_1 [192.168.0.1] L1

address...

Sinamics V90PN HSP with $7-1500 Position control » PLC_1 [CPU 1511T-1 PN]

5. Double click the 1511T CPU to enter the properties field:
Here, you can configure information about the device name, Ethernet

| Topology view | Network view [ Device view

-

EEIECECE

# [FLCIICPUISTITIFN]

4

=

El

General

v v w
00 0 1 2 3 4 5 6 .

Rail_0 1

< il 100% v —y— & |

[ Properties  |%}Info [ %) Diagnostics |

|| General [ 10tags [ Systemconstants [ Texts

»

~ PROFINETinterface [X1] Sene) (=]

Project information
Ethernet addresses

Time synchronization

Operating mode Name: [PLC_1

» Advanced options Author: \ch

Wieb server access
Comment:
Startup

Device name:
1511T,

Ethernet address:
192.168.0.1
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4 Configuration

4.2.3 Connect V90 PN with S7-1500
Table4-8
No. Action Remarks
1. In the network view, click the “Not assign” and select “1511t.PROFINET
Interface_1":
Sinamics V90PN HSP with 57-1500 Position control » Devices & networks
% Mework| 83 Connections [HiI connection &4 Relations - 14 % &5 @l!
1511t I voopn1 [ O]
CPU 1511T-1 PN Vo0 PN = ':
|
Mot assig Select 10 controller
1511tPROFINET interface _1
1511t
CPU 1511T-1 PN
2. | Configure the topology between V90PN and 1511T, switch to the topology fIRT
view: communication
— — - . is selected,
Sinamics V90PN HSP with S7-1500 Position control » Devices & networks tO OlO iS
|,5'?Tnpolngyview @Netwmrkview l@fDevicE view ‘ p gy
EIEIEN 52 [|] Topology oven« [ > necessary.

H ¥4 Device i port
~ 571500/ET200..

1511t vaopn1
CPU1511T-1 PN VS0 PN * 1511t
~ PROFINE...
511t Part_1

Port_2

3. Configure the topology according to the actual wiring connection and dragging
and dropping:

Sinamics V90PN HSP with §7-1500 Position control » Devices & networks

|5'F Topology view | g%, Network vie

ety =
[~}
1511t va0pni |:
CPU1511T-1 PN Va0 PN

In this example,
the X1 Port 1 of
the S7-1500
CPU s
connected to
the port 1 at the
drive side.
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5 Operation of the application

5 Operation of the application

In the following paragraph, we will use TO (Technology Object) of positioning axis

for commissioning.

Table 5-1

No.

Action

Remarks

Devices

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

e
=

‘L' Add new device
gy Devices & networks
W ?ﬂ 1511t [CPU 15111 PN]
Y Device configuration
ﬂ Online & diagnostics
3 ';5; Frogram blocks
= [3 Technology objects

¥ 7] Sinarmics V9OPN HSP with 57-1500 Position contro

Add new chject 1

3 External source files

b+ (g PLCtags

v [l PLC data types

b |52 Watch and force tables
3 rj. Online backups

Add new object

Name:

2. Select the “TO_Positioning” from the “Motion Control” list:

PositioningAxis_1|

Motion Control
‘ [Sm—|

PID

4 TO_Cam

.

SIMATIC Ident

L [+1]

Counting and

i Name Version

# ¥ | ] Moticn Control V40
3 TO_SpeedAsxis V4.0
4 TO_PositioningAxis V4.0
2 TO_SynchronousAxis V4.0
3 T0_ExternalEncoder V4.0
3 TO_OutputCam V4.0

42 TO_CamTrack V4.0
3 TO_Measuringinput V4.0

V4.0

4 TO_Kinematics V4.0

measurement (.1
v <

? | Additional information

il

Type: 3 | TO_PositioningAxs
Number: |6

(O Manual

(®) Automatic
Description:

The “Positioning axis™ (TO_PositioningAxis)
technology object maps a physical drive in
the controller.

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

Note: The use of technology objects
affects the temporal behavicr of other
CPU execution levels, including the
F-program.

[+] Add new and open

Cancel
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5 Operation of the application

[ Sropeies [into D% Disgnostics

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:
g sormes
=B § M.

the drive under the hardware interface:

o
2
&

4, Make configurations step by step. In this example, we firstly need to configure

AOV0000

b Extended parameters

Dsta exchange

Drive eype: | PROFidrive
Data cennection: | Drive
Drive:
s

B Ts0on ]

[ Show ll modules

Encoder dsta

ailno

name. Device ype
Drive object SIEVENS tel

=5

2ms

5. Right-click the OB91 and select the properties and change the cycle time to

|[Devices | prewsnrem

| General [ Texts |
~ £ jth 571 General
L1 sinamics va0FN HSP with 571500 Fo Cycle time
I Add new device Informatien
iy Devices & networks Time stamps
- [ 15114 [CPU 1511T1 PN] Compilation ) cyelic

¥ Device configuration Protection

%/ Online & diagnostics Attributes
~ g Pregram blocks
¥ Add new block
& Main [081]
& MCinterpolator [0892]

) o NiCServo [OB91

T Technology objects

Cycle time (ms) | |

(@ synchronous to the bus

Distributed 10z | PROFINET I0-System (100} |

send clock (ms) [1 ]

Factor:

Cycle time (ms) [2 | |

I ~dd new object
~ I Positioningds_1 [DB1]

& Configuration
¥ Commissioning
18] Diagnostics.

» [3 outputcam

» (3 Measuring input

<[ n

V0 PN IRT
communication
time is 2ms.

6. Compile the project and then download

it into device.
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5 Operation of the application

No.

Action

Remarks

Switch to the commissioning panel by double-clicking the “Commissioning”

under the technology object tree:

Devices |
500 2

= ] SINAMCS Y90 Pl with 71500 Tele.. [~
I Addnendevce
b Devices & netmarks
~l@nc (auisisam)

& Muin (081 .

Axis control panel

|

B pcrene | ) o

e ]

mmis: 4 >

e ——
891]

] enabied

T ) Homes Vore T

1K s pensionic
R viagross

b ) Extemal source fles
» LaPCag ‘ v
» [ FLC data types

» (i e wnd force mbles

Click the “Activate” button:

Axis control panel

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

Activation (1500:0000432)

machines.
Do you want to use the master control to control the axis
SpeedAxis_1?

o Use of the master control can be dangerous for persons and

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 at another 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 original
values (e.g. from the user program) become active again.

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

You can only control the axis manuallyif there is a connection to your
programming device/PC. The connection is monitored cyclically. If sign of life
is received from the programming devicelPC during the monitoring time,
master contrel is relinquished for security reasons.

Menitaring time: | 2000.0 ms

10.

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

Axis control panel

Operating mode:

ste | [¥3 Deactivate |

Aois
@ encble  |[@ o0k |

| velocityispeed setpoint =]
Control
Velocity setpoint:  [50.0 mmis Acceleration: | 1000.0 mmis? | [ ard | W Forwa |
Deceleration: | 1000.0 mmis* | Il stop |
e
A 5 A Current values
[ Drive ready [ enabled
[ eror [ Homed More Pasition:

velociy:

Active errors: |0
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5 Operation of the application

No. Action Remarks
11. Here you can select an operating mode from the drop list:
Operating mode:
Sethome position -
Set home position
Haming
Jog
Velocity'Speed setpoint
Positioning relative
Positioning absolute
12. Select the operating mode “Set home position”:
Axis control panel
Master control:
[ rcoe |
13. 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:
[ [
] [
14. | Select the operating mode “Positioning relative”:
Axis control panel
Master control: Aods: Operating mode:
[ civere | [¥B) Deactivate | [@eneble | [@oisable | Fositioning relative
oo mm]
0.0 mmis
15.

SINAMICS V90 PN Position Control with HSP in S7-1500
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5 Operation of the application

No.

Action

Remarks

16.

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

Position:
Velocity:

17.

Switch to offline mode and open the main program block OB1.

18.

Program with the technology instructions at the right side:

Options

—Y

> | Favorites

hd | Basic instructions

MNarne Description
» [ General

» [ Bit logic operations

[@] Timer operations

[ Counter operations

[<] Comparator operations

[£] Math functions
[ Move operations

[ conversion operations
5 Program contrel operati...
L5 wiord logic operations

» %5 Shiftand rotate
=
<| [T ]

~ | Extended instructions

Bunsay =

suonpnnsu|

sqsel@wlll

saueIqI] E”

Name Description

» [ | Date and time-ofday

» [ string + Char

» [ ] Process image

<] [T ]
~» |Technnlogy

» [7] counting and measurement
» [] PID Control
~ [7] Motion Control

= [] 57-1500 Motion Contral

Name Description

2 MC_Fower Enableidisa.
4 MC_Reset Confirm err._.
4 MC_Home Home axis

& MC_Halt Pause axs

4 MC_MoveAbsolute Position axi_|
4 MC_MoveRelative Position ax..
4 MC_MoveVelacity Move axis .
& MC_Movelog Move axs i_.|
4 MC_Gearin Startgears..
4 MC_MoveSuperimposed Fositioning..

» [ ] Time-based 10
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5 Operation of the application

No. Action

Remarks

19. Program as follows:

~  Network 1: Drive SON

“DB2
“MC_POWER_DB"
%100 MC_POWER o)
“Drive_Enable”
—/—c©n ENO
%DB1 WA20.0
*PasitioningAxis_ Status —i " Drive_status”
" A Busy —i--
*M10.1 Error —i..
“Drive_SON" Errorld
F— ———-¢nsbie
0 — stopMode
~  Network 2:
%200 %WM10 3
“Drive_status” “Homing_Enable”
1|
| | { —
>  Network 3: Homing
“DB3
“MC_HOME_DB"
%103 MC_HOME (g
*Homing_Enable®
— ———en ENO
%DB1 W05
*Positioningfxis_ Done —i"Homing_Done®
" A Busy —i--
CommandAbort
104 ed —1.
“Homing_
Execute” Error =
Errorid
— ———excue
0.0 — Paosition
0 — Mode

¥  Network 4: Relavtive pesitioning

Relatively positioning for 100 mm with the speed of 50 mmis

%DB4
MC_
MOVERELATIVE_
Da*
105 MC_MOVERELATVE g 5|
*Homing_Deone”
F— ———en ENO
%DB1 Done —-
*Positioning/ds_ Busy —--
T — s CommandAbert
ed —..
%106 o—
“Relative_
Exscute” Errorid

— ——— Execute
100.0 — Distance
50.0 — Velacity

0 — Acceleration
-1.0 — Deceleration
0 Jerk

¥  Network 5: Absolute positicning

Absolutely positioning to 1000 mm with the speed 0f 200 mmis

“DB5
"MC_
MOVEABSOLUTE_
DB
“M10.5 MC_MOVEABSOL
*Heming_Dene" el
F— ———en ENO
%DB1 Done —i--
*FositioningAuds_ Busy —i--
7 — pois Commandabert
ed —
w107
“ABS_Execute” EQog— -
Errorld
— ——Eecute

1000.0 — Pasition
200.0 — Velocity
Acceleration
Deceleration
Jerk
Direction

+ oo o
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5 Operation of the application

No. Action Remarks
20. Compile and load the project into devices.
21. Switch to online mode and activate the monitoring function.
22. Modify M10.1 to 1 to make drive SON:
¥  Network 1: Drive SON
Comment
%DB2
*MC_POWER_DE"
UM10.0 MC_POWER \E‘
"Drive_Enable”
14 EN ENO
FALSE
wWR1 %200
*PaositioningAxis_ Status (== "Drive_status”
17— pads Busy
101 Error
1 » Madify to 0 Ctrl+F3
—r
Rename
Define tag... Crrl+Shift+l
Rename tag... Curl+5hift+T Display format ’
Rewire tag... Ctrl+ShifteP Manitor from here
Maonitor selection
Crrl+X
¥  Network Cerlac
Comment In; Crrlay
W20 % Delete Del w103
"Drive_sta Goto » "Homing_Enable”
— - Cross-reference information Shifi+F11 { }
show overlaf
1 Insert netwark Cerl+R
- Network Insert STL network
etwor Insert empty box shift+F5
Comment :
Froperties Al+Enter
23. Modify M10.4 to 1 to perform homing:
M20.0 M10.3
"Drive_status” “Homing_Enable”
1 1 [ 1
Modify 3 Ctrl+F3
Rename d
Define Ctrl+Shiftsl
¥  Netwg - i
Rename tag... Ctrl+ShifteT Display farmat ’
Commg Rewire tag... Crrl+Shift+P Monitor from here
Ctrlex Monitor selection
Crrl+C
Crrl+V
] m % Delete Del
Homin Goto N
Cross—reference information ShifteF11 (NO
verlapping FALSE
m 105
|y Insert network Ctrl+R _ +"Homing Done®
Fosit Insert STL network pne[~— Heming_tene
% Insert empty box Shift+Fs UDS:
kL Froperties Alt+Enter | ed
1 Execute B
0.0
0.0 —{Position
o
0 —|Mode
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5 Operation of the application

No. Action Remarks
24. Modify M10.6 to 1 to perform relative positioning for 100 mm with the speed of
50 mm/s:
|
4 Modify to 0 Crrl+F3
¥  Network 4 7
Relatively p -
Ctrl+Shift+l 8
Rename tag... Crrl+Shift+T Display format '
Rewire tag... Ctrl+Shift+F Monitor from here
x cut Ctrle Monitor selection
- Ctrl+C
Crrl+v
M10.5 Del
“Homing_D
11 4
1 e [
Shift+F
“Positionin 1 Insert network Crrl+R
Insert STL network
Insert empty box Shift+F3
104
%mpenies Alt+Enter
1 Execute
100.0 —Distance
50.0 —Ivelocity
-1.0 —1Acceleration
-1.0 —Deceleration
1.0 —lJerk
25. Modify M10.7 to 1 to move to absolute position of 2000 mm with the speed of
200 mm/s:
*  Network 5: Absolute positicning
Absolutely positioning to 1000 mm with the speed of 200 mm/s
WDBS
“MC_
MOVEABSOLUTE_
DE"
Y105 MC_MOVEABSOLUTE [,
"Homing_Done”
i EN ENO
Done
YDE1 Busy
“PositioningAxis_ SimmEnil
- . ed
1 Axis
Errar
WM10.7
Errorldy— -
Nodiy 100 Culors
FE——
Define - Ctrl+Shift+l ._ -
Rename tag... Crrl+Shift+T Display format '
Rewire tag... Crrl+Shift+F Manitor from here
x Cut CrleX Monitor selection
5| Copy Crrl+C
:E Faste Ctrl+v
Del
13
Shift+F11
13 Insert network Ctrl+R
h Network € Insert 5TL network
Insert empty box shift+F5
Properties Alt+Enter E° Properties
SINAMICS V90 PN Position Control with HSP in S7-1500
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6 Optional - Basic parameter configuration regarding SINAMICS V90 with V-Assistant

6 Optional - Basic parameter configuration
regarding SINAMICS V90 with V-Assistant

NOTE The usage of the V-Assistant is normally not necessary by working with the
Hardware Support Package of the V90 PN because every necessary part of the
drive commissioning can be made via TIA Portal and the Hardware Support

Package.

Configure PROFINET settings via SIANMICS V-ASSISTANT
Table 6-1

No. Action

Remarks

1. Click “Set PROFNET".
Project Edit Switch Tools Help
FRES| N BE S|

Open V-
Assistant and
open connect

1 Standard telegram 1, PZD-2/2
The process data (PZD) lir 5 - siangard telegram 2, PZD-4/4
3 : Standard telegram 3, PZD-5/9

~ Set PROFINET

Select telegram PZD structure and values

Receptive direction (PZD €00

v Parameterize

» Commission

+ Diagnostics

Task Navigation for example
Select dri ASiemens SINAMICS V90 drive with the directly to the
ElEErelne following article number is selected. drive via USB.
651.3210-5FB10-1UF0
» Set PROFINET Line supply. 230V
Rated power: 0.1 kW
Rated current: 14A
v Parameterize
» Commission Select drive
» Diagnostics )
g Speed control (S) The drive
controller.
2. Click “Select telegram” , Select the “Specified telegram with S7-1500” — this ;”:e default
. . . elegram
options contains the SIEMENS telegram 105 from the telegram list. gran
SIEMENS SINAMICS V-ASSISTANT - default prj se_ttlng in the
Project Edit Switch Tools Help drive is
GROHES X ER|S & & SIEMENS
Task Navigation te|egram 105.
Selection of telegrams . .
Select drive This will be
The current telegram: - also the

default option
after making a
factory reset.
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6 Optional - Basic parameter configuration regarding SINAMICS V90 with V-Assistant

SIEMENS SINAMICS V-ASSISTANT - default.prj
Project Edit Switch Tools Help
HE|XE

Task Navigation

Name of PN station

Select drive

voopn1

~ Set PROFINET

61239
Note: Only numbers(0~9), letters in lower case(a~z) and characters (- and _) in English are acq

Configure network

IP protocol
» Parameterize
IP address of PN station | 192 H 168 H 0 || 2 |
L Subnet mask of PN station | 255 H 255 H 235 || 0 |
» Commission
Default gateway of PN station | 0 H 0 H 0 || 0 |

+ Diagnostics

Save and activate the PN station name and IP protocol

Save and active

No. Action Remarks
3. Click “Configure network” and set the PROFINET Name of Station — in this
example itis “V90pn1” as the device name. Setup the application defined IP —
address — in this example it is “192.168.0.2” as the IP address. And then click
“Save and active”
Project Edit Switch Tools Help
HS | X 2E[&0|dC
Task Navigation Spee
Name of PN station
Select drive
voopn1 |
~ Set PROFINET
6/239
SEEE BT Note: Only numbers(0~9), letters in lower case(a~z) and characters (- and .) in English are ac
Configure network
IP protocol
+ Parameterize
|P address of PN station | 192 H 168 H 0 || 2 ‘
. Subnet mask of PN station | 255 H 255 H 255 || 0 ‘
» Commission
Default gateway of PN station | 0 H 0 H 0 || 0 ‘
+ Diagnostics
Save and activate the PN station name and IP protocol
4. Click on the RAM to ROM button and then restart the drive
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7 Appendix

7
7.1

Appendix

Service and support

Industry Online Support

Do you have any questions or need assistance?

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

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

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

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers

— ranging from basic support to individual support contracts. Please send queries
to Technical Support via Web form:

www.siemens.com/industry/supportrequest

SITRAIN - Digital Industry Academy

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

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:
Www.siemens.com/sitrain

Service offer

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

e Spare parts services

e Repair services

¢ On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

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

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for iOS and Android:
support.industry.siemens.com/cs/ww/en/sc/2067
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7 Appendix

7.2

7.3

7.4

7.5

Industry Mall

SIEMENS

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

directly and independently of time and location:
mall.industry.siemens.com

Application support

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

Links and literature

Table 7-1

No. Topic

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

\2\ Link to this entry page of this application example
https://support.industry.siemens.com/cs/ww/en/view/109780895

\3\

Change documentation

Table 7-2
Version Date Modifications
V1.3 02/2020 First version, splitt from Application example 109739053
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